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Editorial on the Research Topic
 Exploring mental health in vulnerable populations in developing countries




Globally, mental health is increasingly recognized as a global health priority, although there exist significant disparities, especially in low- and middle-income countries (LMICs). According to the World Health Organization, Mental health is “a state of mental wellbeing that enables people to cope with the stresses of life, realize their abilities, learn well and work well, and contribute to their community” (1). Notwithstanding the growing evidence of mental health issues in developing countries, a research gap still exists on the holistic measurement and description of the problem, including interventions, policies, actions, and programs to mitigate mental health challenges.

In low-resource regions, vulnerable populations are often exposed to intersecting risks in the form of trauma, poverty, gender-based violence, under-resourced healthcare systems, and conflict. Together, these factors contribute to the burden of mental health disorders and limit opportunities for effective prevention and care. Our Research Topic brings together diverse empirical contributions, especially from Asia and Africa, which explored mental health outcomes, risk factors, and intervention pathways in vulnerable populations. From trauma-informed care to aging, and maternal health to structural violence, the included studies reflect the growing need to critically examine mental health not in isolation, but as embedded within broader social, cultural, geopolitical, and economic systems.

One of the essential topics evident in this Research Topic is the nature of trauma, discrimination, and internalized harm. Trauma, as a mental health concept, can shape psychological functioning well into adulthood, primarily when it occurs in early life. Wang and Wang investigated adult survivors of childhood sexual abuse in China, highlighting the mediating roles of rumination and perceived discrimination in sleep disturbance. Their study underlines the importance of trauma-informed approaches and the compounding effects of stigma on psychological and physiological health outcomes (1) Similarly, Ahmead et al. turned attention to healthcare providers working in conflict-affected Palestine. Their study revealed alarming levels of post-traumatic stress disorder among mental health professionals themselves, advocating for the integration of psychological support and supervision systems for frontline workers (Ahmead et al.).

Another key theme highlighted in the Research Topic is maternal and reproductive mental health. For instance, Chala et al. carried out a comparative study on antenatal depression among women in urban and rural areas of Ethiopia, revealing notable differences in both prevalence and contributing factors based on location. This work emphasizes the need for tailored mental health services in maternal healthcare, particularly in rural areas where access is limited. Also, it shows the importance of location-specific interventions and support systems in promoting the mental health of vulnerable populations in low-resourced settings.

Aside from mental health cases like depression, Gedefa et al. conducted a study in Gambella, Ethiopia, highlighting the widespread occurrence of intimate partner violence and its strong association with significant psychological distress. Their findings underscore how gender-based violence must be treated as both a public health and a mental health crisis, requiring coordinated community and health system responses (Gedefa et al.). Moreover, it points to an urgent need for culturally sensitive mental health care integrated into response systems in regions with high rates of intimate partner violence.

Addressing mental health within disability, inferiority, and social support context as a theme featured some essential articles. For instance, a study by Liu et al. surveyed individuals with physical disabilities in China and found that nearly half suffered from anxiety and over 60% from depression and feelings of inferiority. The study revealed that people who felt they had more social support tended to feel less inferior, highlighting the internal psychological burden of structural stigma (Liu et al.). These findings emphasize the importance of empowerment-based interventions that enhance perceived value and community inclusion among individuals with disabilities.

Another thematic area of relevance in the Research Topic is conflict, displacement, and student mental health. Ahmead et al. investigated the psychological impact of the October 2023 conflict on Palestinian university students, indicating widespread symptoms of depression and anxiety. Vulnerable students reported using both adaptive and maladaptive coping mechanisms, underscoring the need for institutional mental health support within academic settings in conflict zones (Ahmead et al.).

Besides, aging, cognition, and intergenerational ties as a sub-theme is captured by a study by Hu et al.. The study observed that the challenges of aging populations in LMICs are increasingly mental as well as physical. Using a longitudinal data, the study demonstrates that communication with children had a protective effect on cognitive aging among middle-aged and older adults. This reinforces the relevance of familial relationships as a valuable intervention for mental health promotion in vulnerable aging populations.

Finally, the Research Topic captured health systems, policy, and community mental health interventions within vulnerable populations. For instance, to enhance the screening of post-traumatic stress disorder (PTSD), Meffert et al. validated a two-item PTSD screener for East Africa. The tool showed strong performance relative to more complex measures, indicating the necessity and utility of ultra-brief instruments for scalable screening in resource-constrained healthcare systems. Additionally, Dan-Ni et al. examined the prevalence and risk factors associated with anxiety and depression among patients with multi-drug or rifampicin-resistant tuberculosis (MDR/RR-TB) in southern China. Their findings identified that individuals with MDR/RR-TB had an elevated risk of anxiety and depression, and highlight the need to assess and manage psychological distress during care.

Overall, this Research Topic offers critical insights into the mental health needs of vulnerable populations in LMICs. This Research Topic has implications for future policy, systems-level change, training of mental health workers, funding, and research.
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Introduction

Capitalism has resulted in a brand of neoliberalism that espouses more flexibility, cost-effectiveness, and faster accomplishment (1). University teaching jobs worldwide are casualized to achieve the abovementioned goals. These contractual teachers are cheap, flexible, and disposable, as noted by Zheng (2). The university teaching faculties have a horizontal division and a vertical hierarchy. Due to the contractual nature of employment, these university teachers do not have access to certain benefits and facilities entitled to permanent university teachers. Certain unarticulated biases are introduced while dealing with the contractual employees from management, authorities, non-teaching staff, and teaching staff, often resulting in the marginalization of contractual university teachers (3, 4).



The wellbeing of contractual university teachers

Job insecurity is one of the major causes of chronic stress among contractual university teachers (5). It is implicated as one of the major causes of adverse health conditions in contractual university teachers (6). Financial insecurity and bias in interacting with contractual or ad hoc teachers lead to chronic stress. Both psychological and physical dimensions of health are affected adversely by stress (7). Job insecurity and chronic stress in contractual university teachers are often associated with lifestyle disorders and mental health issues (5). Severe health issues affect the quality of life negatively (8). As explained by Maslow, several aspects of a human being's need are absent or insufficient for these contractual teachers, like employment, self-esteem, recognition, acceptance, and self-actualization. Maslow explained that each individual would feel anxious or tense if the needs were unmet, and he/she will not be motivated to strive for self-betterment (9).



Yoga and wellbeing

Yoga is one of the six founding philosophies of ancient India known as shad darshanas. It has come to mean many things to many people. It is also a mind-body-medicine modality that has positively influenced health and its dimensions. It includes precepts, postures, breath regulations, meditation, diet regulations, and introspection. It is the “cessation of mental modifications” (1). Bhagavadgita defines yoga as “equanimity of the mind” (2). Several studies are available on individual practices and modules of yogic practices to improve many aspects of health (10). Yoga helps reduce stress by deactivating the Hypothalamus Pituitary Adrenal Axis (HPA) and Sympatho Adreno Medullary axis (SAM), reducing stress hormones, reducing interleukins and inflammatory agents, and activating the parasympathetic nervous system (11).



Yoga as a panacea for improving the quality of life of contractual university teachers

Yoga is an effective mind-body medicine technique that improves the total health of an individual. For a contractual employee, many factors related to quality of life are influenced negatively. Material living is related to financial security, which is most significantly affected for contractual teachers. They are paid mainly by hours or with a lump sum with no increment or bonus for the same amount of labor. Social interactions differ drastically toward permanent and contractual teachers by management, colleagues, non-teaching staff, or students, often observed as a condescending or indifferent attitude (4). Fundamental rights are not similar for the two categories as some benefits like accommodation; other amenities are not accessible to a contractual teacher. Regarding the physical environment, the infrastructure allotted to a contractual teacher is congested and lacks ergonomic standards compared to the other category. Quality of life requires “a sense of belonging as an integral member of one's social network,” which is not the case for contractual university teachers as they are treated as the “others” in the academic institution (12).

Despite the disparities, yoga teaches the principle of contentment and the value of mental tranquility. The notion of upeksha, as explained by Patanjali as chittaprasadanam, explains that one should not get agitated and disturbed by bad events beyond his/her control as it will only destroy his/her mental tranquility (1). The Bhagavadgita espouses that a wise man is unaffected by both ups and downs of life (2). Patanjali yoga sutras explain that one should be satisfied with what he/she has at the moment (concept of santosha) (1), for peace and tranquility is above all wants and desires. Also, the practice of yoga techniques like postures, breath regulation techniques, and meditation are beneficial for improving mental resilience (13), self-esteem (14), emotional regulation (15), and clinical conditions (10) thereby improving overall health.

Yoga helps in inculcating positive values in an individual. It helps achieve spiritual health through introspection, awareness of the meaning of life, ethics, and building up the connection to the divine (16). Yoga also increases mindfulness (17), an essential prerequisite for mental wellbeing. Contractual university teachers are often stressed out due to a lack of time and excessive workload (3). Introducing mindfulness-based practices like meditation will improve resilience and cheerful temperament.

A yoga module can be designed including practices that reduce stress and enhance mental wellbeing and incorporated in the daily regimen of the university teachers. Yoga is found beneficial in management of stress and stress-related disorders (18). Practices like yogic postures, breath regulation, meditation, and relaxation techniques improve mental health by regulation HPA axis and stress response (19). Yoga is proven to reduce depression, anxiety and enhance quality of life in various groups of people (19, 20). Yoga is beneficial for both physical and mental health and both aspects are affected in these teachers (21). Quality of life is positively affected by yoga and hence yoga will be beneficial for this group of teachers (22). Thus, a yoga module incorporating practices that improve these aspects of mental domain which are affected in contractual university teachers should be developed and included in the health regimen of these teachers.

The article posits that yoga could be an effective tool for enhancing several aspects that influence the quality of life or, instead, change an individual's perspective to view the world with a new lens of positivity and strength (23). Mental resilience and spirituality, as learned in yoga, can thus improve the quality of life of contractual university teachers by reducing health issues stemming from chronic stress. Thus, yoga can be incorporated as an institutional practice of universities to improve the quality of life of university employees. Further research should be conducted to ascertain the probable benefits of yoga in the quality of life of contractual university (20) teachers using appropriate study designs. Longitudinal studies or stratified sampling studies should be conducted to observe the probable effect of yoga on the quality of life of contractual university teachers.
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Background: Hypertension is one of the most prevalent chronic diseases among the older adult population in China and older adults with hypertension are more susceptible to mental health problems. This study aimed to explore the network structure of depression and anxiety, and their association with life satisfaction (LS) in older adults with hypertension.
Methods: A total of 4,993 hypertensive individuals aged 60 and above were selected from the Chinese Longitudinal Healthy Longevity Survey (CLHLS 2017–2018). The design of the CLHLS study was approved by the Campus Institutional Review Board of Duke University (Pro00062871) and the Biomedical Ethics Committee of Peking University (IRB00001052-13,074). The Center for Epidemiologic Studies Depression Scale-10 (CESD-10) and the Generalized Anxiety Disorder Scale-7 (GAD-7) were used to assess depressive and anxiety symptoms. Central and bridge symptoms were identified via “Expected Influence” and “Bridge Expected Influence”, respectively. Network stability was assessed using the case-dropping bootstrap technique.
Results: Network analysis identified CESD3 (Feeling blue/depressed), GAD4 (Trouble relaxing), and GAD2 (Uncontrollable worry) as the most influential central symptoms in the network of depression and anxiety. Concurrently, GAD1 (Nervousness or anxiety), CESD10 (Sleep disturbances), and CESD1 (Feeling bothered) stand as critical bridge symptoms between depression and anxiety disorders. Moreover, CESD7 (Lack of happiness) exhibited the strongest negative correlation with LS in Chinese hypertensive older adults.
Conclusion: This exploratory study represents the first investigation to examine the mutual relationship between depressive and anxiety symptoms among Chinese hypertensive older adults. Interventions addressing targeting bridge symptoms have the potential to alleviate depressive and anxiety symptoms. Furthermore, improving happiness, hope, and sleep quality in this population may mitigate the adverse effects of depression and anxiety on LS.
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1 Introduction

As life expectancy increases and birth rates decline, the proportion of older adult individuals (aged ≥60 years) continues to grow within the global population (1). China also has a significant older adult population. According to China’s seventh population census, the older adult population in China was 264 million in 2021, comprising 18.7% of the country’s total population (2). Furthermore, China’s aging burden will intensify as the second wave of baby boomers (those born between 1962 and 1975) begins to retire in 2022 (3). Hypertension ranks among the most prevalent chronic conditions among the older adult population in China. A study investigating seven chronic diseases among older adults in Chinese communities revealed hypertension as the most prevalent condition, with 50% of the surveyed participants reporting hypertensive disorders (4). Older adults with hypertension inherently have a more delicate constitution compared to their healthier counterparts. If they fail to maintain regular antihypertensive treatment, they are more prone to severe complications such as coronary heart disease, heart failure, cerebral infarction, or cerebral hemorrhage (5). The physical complications and uncertainty about future health could potentially impose substantial psychological stress on older adults afflicted with hypertension, leading them to grapple with psychological afflictions. A comprehensive review conducted in 2021 confirmed that older adults with hypertension are more vulnerable to mental health disorders including depression, anxiety, loneliness, and apprehension (6).

Multiple scholarly investigations have indicated a significant correlation between hypertensive disorders and symptoms associated with depression, with patients diagnosed with hypertension being at a heightened risk of developing depressive symptoms (7–9). Patients suffering from hypertension are prone to physical symptoms such as dizziness, headaches, chest tightness, reduced sleep quality, and decreased quality of life which may affect their psychological state and lead to depression (10). Many individuals diagnosed with hypertension require lifelong medication. Failure to take medication regularly can easily exacerbate the severity of physical symptoms and may lead to complications of hypertension, which can cause some psychological stress and negative emotions in the patients (5, 9). Moreover, the physiological changes and increased emotional vulnerability associated with the aging process in the older adults, along with the influence of hypertension, contribute to a higher prevalence of depression (9). According to previous study, anxiety disorders are also prevalent psychological disorders in the older adult population, and older adults with anxiety disorders may simultaneously suffer from depression (11). The survey conducted in South Korea involving 1,204 community-dwelling older adults revealed that 275 individuals (22.8%) suffered from comorbid anxiety and depression (11). Moreover, anxiety disorders are highly prevalent in individuals with hypertension, and they are closely associated with depression (12). The study conducted by Zhang among hospitalized hypertension patients in China confirmed the co-morbidity of depression and anxiety in the hypertensive population (12). Due to the significant overlap between the risk factors associated with hypertension and those connected to anxiety and depression, both two psychological disorders frequently co-occur in hypertensive patients, highlighting the complex interplay between mental health and cardiovascular health (12, 13). However, previous studies have predominantly relied on global scores to evaluate the comorbidity of depression and anxiety in older adults with hypertension, which fails to capture the interplay between symptoms of the two disorders.

Network models in psychological research suggest that the exacerbation of one symptom may lead to the exacerbation of other related symptoms, thereby triggering a chain reaction (14). Similarly, the alleviation of one symptom may have a positive effect on other symptoms (15). The counterpart of the network model is the network analysis method, which quantifies the relationship between individual symptoms of mental disorders (16). On one hand, network analysis can estimate the interconnectedness among the symptoms of the disease itself and identify closely related symptom groups (14). On the other hand, it may reveal central symptoms (core symptoms) that contribute to the development and/or maintenance of the psychopathological network (17). Central symptoms, which may have a greater impact on the system than peripheral symptoms, are thought to contribute to the rapid activation of interrelated symptoms within the network and may be targeted for treatment (18). Additionally, network analysis can also identify bridge symptoms between different categories of psychiatric disorders (19). Interventions targeting bridge symptoms may lead to a significant reduction in the association between diseases, thereby further reducing the incidence of comorbidities.

In previous studies, network analysis methods have been employed to investigate the relationship between symptoms of depression and anxiety disorders among populations with different cultural backgrounds and diverse professions. For instance, these studies have examined populations such as clinical healthcare workers (20, 21), hospitalized patients in Germany (22), adolescents in India (23), and disabled older adults in China (19). Furthermore, researchers have investigated the network structure and bridge symptoms of depression and anxiety in populations affected by specific conditions (24–26). Chen conducted a network analysis study in 566 tinnitus patients and found the presence of six robust connections and three bridge symptoms in the depression-anxiety network (24). However, the results of the network analysis of depression and anxiety in the epilepsy sample and psychiatric sample differed from those of the tinnitus patients (25, 26). The variation in network analysis outcomes across prior studies highlighted the substantial dissimilarities in results among diverse populations, making it inappropriate to generalize findings across populations (23). In China, there is a substantial and rapidly expanding population of older adults affected by hypertension, who are considered highly susceptible to depression and anxiety disorders (3, 4). Nevertheless, the relationship between particular symptoms of depression and anxiety in the hypertensive older adult population remains unclear and has not been investigated thus far. Additionally, individual life satisfaction (LS), which is a facet of subjective well-being, exhibited a negative correlation with individual depression and anxiety (27). A study conducted in Germany, examining the depression, anxiety, and life satisfaction of parents caring for children with cystic fibrosis, discovered that higher levels of depression and anxiety correlated with lower levels of LS (28). The interaction between specific symptoms of depression and anxiety with LS remains somewhat ambiguous, highlighting the need for further investigation into this research inquiry.

The older adult population with hypertension is more likely to encounter an increased array of health challenges and limitations due to the age increase, which can potentially exacerbate the severity of their own depression and anxiety symptoms (6). Unfortunately, very few scholars have utilized network analysis as a data analysis approach to explore the relationship between depression, anxiety, and life satisfaction among older adults with hypertension in China from the perspective of symptoms. This scarcity of research served as the motivation for conducting our study. The objective of this study was to examine the network characteristics of depression and anxiety in hypertensive older adults in China, while also exploring the links between LS and depressive and anxiety symptoms.



2 Methods


2.1 Participants and procedures

Data from the 7th wave (2017–2018) of the Chinese Longitudinal Healthy Longevity Survey (CLHLS) was selected for our study. The CLHLS project is organized by the Center for Healthy Aging and Development Studies at Peking University. This project has conducted longitudinal surveys in 23 provinces of China in seven waves [2000, 2002, 2005, 2008–2009, 2011–2012, 2014, and 2017–2018] (29). The CLHLS adopted a multi-stage disproportionate and targeted random sampling method to ensure a representative sample, focusing on individuals aged 60 and above (15).

Participants included in this study were older adults (aged ≥60 years) diagnosed with hypertension at the hospital. After excluding questionnaires with incomplete information, the study included a sample size of 4,993. During the field survey, all hypertensive older adults signed an informed consent form under the direction of the investigator. The design of the CLHLS study was approved by the Campus Institutional Review Board of Duke University (Pro00062871) and the Biomedical Ethics Committee of Peking University (IRB00001052-13074) (29).



2.2 Measurements

Demographic variables, including gender, age, ethnicity, household income, residential situation, marital status, number of children, and pension insurance situation, medical insurance situation were gathered from the participants.

The Center for Epidemiologic Studies Depression Scale-10 (CESD-10) is a questionnaire employed for the evaluation of depressive symptoms among participants. In previous studies, scholars have also used the Patient Health Questionnaire-9 (PHQ-9) to measure participants’ depressive conditions (30, 31). However, because the participants of the survey are older adults, the CESD-10 questionnaire has advantages such as being brief and easy to complete, which made it more suitable for older people to answer compared to the PHQ-9 (32, 33). In addition, the CESD-10 has been found to have acceptable internal consistency across samples and adequate concurrent validity, when compared to the PHQ-9 and WHO Disability Assessment Schedule 2.0 (WHODAS) (34). The CESD-10 comprises 10 questions, with answers arranged into four levels: 0 (never), 1 (rarely /sometimes), 2 (often), and 3 (always). The overall score range spans from 0 to 30, with elevated scores indicating an amplified level of depression. According to previous studies, a CESD-10 score ≥ 10 is considered indicative of the presence of depressive symptoms (32).

Anxiety symptoms were assessed by the GAD-7 scale, which measures the frequency of anxiety symptoms in the past 2 weeks. This scale comprises 7 questions, with answers arranged into four levels: 0 (not at all), 1 (a few days), 2 (more than half the days), and 3 (almost every day). Overall, GAD-7 scores range from 0 to 21. When a GAD-7 score exceeded the threshold of 5, it is deemed indicative of the presence of an anxiety disorder (19). Previous studies have shown that the GAD-7 scale has been utilized in network analyses in Chinese populations and has demonstrated great reliability (19).

In the CLHLS project, life satisfaction among hypertensive older adults was measured primarily using the question, “How do you feel about your life now?” (35). Responses to this question were scored on a scale ranging from 1 (very poor) to 5 (very good), with higher scores reflecting elevated levels of LS among participants.



2.3 Statistical analyses

All data statistical analyses were conducted using R (Version 4.1.2). The R-package qgraph (version 1.9.2) was used to estimate the network structures and perform visualization of the whole network (14). The present program adopts a Gaussian graphical model (GGM) to investigate ordered or categorical data (36). The regularized casual correlation network is built using the GGM model algorithm, which is based on the glasso (graph minimal absolute shrinkage and control for false positive edges) process (36). Extended Bayesian Information Criterion (EBIC) was used to choose the best-fitting model (19). In a network visualization graph, edges represent the relationship between two nodes after conditioning on all other nodes in the analysis. Positive associations are denoted by blue edges, while negative associations are represented by red edges. The thickness of the lines indicates the strength of the associations. We utilized the mgm package to evaluate the predictability of each node. A node with a high value of predictability indicates that it is explained by its neighboring nodes (37). To explore symptoms of depression and anxiety associated with life satisfaction, we used the “flow” function of the package qgraph, with the advantage of being able to identify focus-related symptoms.

Centrality analysis was used to identify symptoms with high impact (core symptoms) in network structure. In this study, Expected Influence (EI) was used to estimate the centrality symptoms of the network. Previous studies have found that if there is a negative correlation between nodes in a network, applying EI to estimate the network’s centrality symptom will be better than the commonly used “strength” index (38). In addition, the packages botnet and network tools were used to explore bridge symptoms that played important roles in connecting two communities of symptoms (14). This bridge symptom is expressed using the Bridge Expected Influence (BEI) value, where nodes with higher BEI values are more inclined to trigger activation in other communities.

The network accuracy and stability were tested using the R package bootnet (14). First, we bootstrapped the 95% confidence intervals of the edge weights, providing an estimate of the accuracy of edges in the networks. Second, network stability was examined by the case-dropping subset bootstrap function with a correlation stability coefficient (CS coefficient). The CS coefficient should not be below 0.25; a value above 0.50 suggests strong stability and interpretability. Finally, we did edge weights significance tests and centrality difference tests for the network. In the current study, 1,000 bootstrap iterations were used in all cases.




3 Results


3.1 Study sample

The analysis included a cohort of 4,993 older adults with hypertension in China. The average age was 81.91 (SD = 10.22) years old. Of these participants, 2,195 were male and 2,798 were female. Other demographic variables of the participants are shown in Table 1. Meanwhile, 2,287 participants had significant depressive symptoms (45.80%, scores of ≥10 on the CESD-10) and the mean CESD-10 total score in the participants was 8.75 (SD = 3.91). 612 of these participants had anxiety symptoms (12.3%, scores of ≥5 on the GAD-7) and the mean GAD-7 total score in the participants was 1.42 (SD = 2.71). The mean scores for each item on the CESD-10 and GAD-7 and the predictability for each symptom are shown in Table 2.



TABLE 1 Demographic characteristics of hypertensive older adults.
[image: Table displaying demographic and socioeconomic variables. Categories include gender, age, ethnic group, annual income, residential situation, marital status, number of children, retirement pension status, medical insurance, and rural cooperative medical insurance. Percentages for each category are provided. Mean and standard deviation are listed for age and annual income.]



TABLE 2 Descriptive statistics of the CESD-10 and GAD-7 items.
[image: A table lists items from the CESD-10 and GAD-7 scales with abbreviations, context, mean, standard deviation (SD), and predictability. The CESD items include feelings like bother, concentration difficulties, depression, and loneliness, with mean scores ranging from 0.520 to 1.190. The GAD items cover anxiety and worry, with mean scores from 0.121 to 0.312. Predictability values are also provided.]



3.2 Network structure

The network structure of depression and anxiety in Chinese hypertensive older adults was illustrated in Figure 1. Based on the estimated 101 non-zero edges among all possible 136 edges, the network density is approximately 74.26%. The strongest association among depressive symptoms was CESD5 (Hopelessness) and CESD7 (Lack of happiness), followed by an edge for CESD1 (Feeling bothered) and CESD3 (Feeling blue/depressed). The two symptoms with the strongest correlation in the network of anxiety symptoms were GAD1 (Nervousness or anxiety) and GAD2 (Uncontrollable worry), followed by GAD5 (Restlessness) and GAD6 (Irritability). Within the cross-diagnostic network of depression and anxiety, the strongest connection can be found between CESD10 (Sleep disturbances) and GAD1 (Nervousness or anxiety), followed closely by the associations between CESD1 (Feeling bothered) and GAD6 (Feeling nervous/fearful), as well as CESD6 (Feeling nervous/fearful) and GAD4 (Trouble relaxing). Correlation matrices were shown in the Supplementary Table S1.

[image: Network diagram illustrating connections between depression and anxiety symptoms. Depression nodes (CESD1-10) are light green, anxiety nodes (GAD1-7) are orange. Thicker lines indicate stronger connections between symptoms. A legend describes each symptom.]

FIGURE 1
 The network structure of depressive and anxiety symptoms in hypertensive older adults.


The EI and BEI of each node in the depression and anxiety network were shown in Figure 2. CESD3 (Feeling blue/depressed) had the highest expected influence, while GAD4 (Trouble relaxing) and GAD2 (Uncontrollable worry) were also statistically stronger than most other nodes in the depression and anxiety network (Figure 2A). These three symptoms have a significant impact on the network of depression and anxiety symptoms in hypertensive older adults. Additionally, in terms of the BEI analysis, it was found that GAD1 (Nervousness or anxiety), CESD10 (Sleep disturbances), and CESD1 (Feeling bothered) were identified as the central bridge symptoms connecting depression and anxiety (Figure 2B).

[image: Two line graphs compare influence metrics. Graph A shows "Expected Influence" with CESD3 and GAD4 having high influence. Graph B shows "Bridge Expected Influence (1-step)" with GAD1 and CESD10 as top influencers. Both graphs have vertical item labels.]

FIGURE 2
 Expected Influence and Bridge Expected Influence of CESD-10 and GAD-7 items. (A) illustrates values for Expected influence centrality, and (B) illustrates Bridge Expected Influence centrality. Items are listed in descending order from top to bottom, from nodes with the largest centrality value to the smallest centrality value.




3.3 Network stability

The stability of the centrality of EI and BEI was demonstrated to be remarkably high, as indicated by the results presented in Figure 3. The CS coefficient of 0.75 for node EI and bridge EI indicated that when 75% of the sample was dropped, the structure of the network did not significantly change. Supplementary Figure S1 showed that there was considerable overlap among the 95% confidence intervals of edge weights which could be sufficient to indicate that the estimates of the depression and anxiety symptom network were enough accurate. The results of the estimation of edge weight difference by bootstrapped difference test were shown in Supplementary Figure S2. The differences in edge weights have been demonstrated to be statistically significant in most comparisons, as shown by the bootstrap difference test (Supplementary Figure S3).

[image: Line graph showing the average correlation with the original sample on the y-axis and sampled cases on the x-axis. Two lines, one red (bridgeExpectedInfluence) and one blue (expectedInfluence), both maintain correlations near 1.0 across sampled cases from 90% to 30%.]

FIGURE 3
 The stability of centrality and bridge centrality indices using case-dropping bootstrap.




3.4 Flow network of life satisfaction

Figure 4 depicted a flowchart of the network structure of LS in relation to depressive and anxiety symptoms. The 12 nodes located in the middle of the figure are directly related to LS, while the remainder five nodes are indirectly related to LS. Specifically, the node CESD7 (Lack of happiness) had the strongest negative association with LS (average edge weight = −0.152), followed by the CESD10 (Sleep disturbances) (average edge weight = −0.144) and CESD5 (Hopelessness) (average edge weight = −0.115).

[image: Network diagram illustrating the relationships between life satisfaction (LS), depression (CESD1-10), and anxiety (GAD1-7). LS is orange, depression nodes are red, and anxiety nodes are green. Blue lines indicate positive relationships, while red lines signify inverse relationships. Thickness represents strength.]

FIGURE 4
 Flow network of life satisfaction.





4 Discussion

A large sample of Chinese hypertensive older adults has been analyzed using network analysis for the first time to examine how depression and anxiety symptoms interact. Within the depression and anxiety network, CESD3 (Feeling blue/depressed), GAD4 (Trouble relaxing), and GAD2 (Uncontrollable worry) emerged as the most influential and central symptoms. Concurrently, we have also discerned that GAD1 (Nervousness or anxiety), CESD10 (Sleep disturbances), and CESD1 (Feeling bothered) stand as pivotal bridge symptoms between depression and anxiety disorders. In addition, the CESD7 (Lack of happiness), CESD10 (Sleep disturbances), and CESD5 (Hopelessness) were negatively associated with LS among Chinese hypertensive older adults.

The results of the network analysis showed strong associations between relationships within depressive symptoms in Chinese hypertensive older adults and the strongest associations were CESD5 (Hopelessness) and CESD7 (Lack of happiness). For anxiety disorder, the strongest associations between anxiety symptoms were GAD1 (Nervousness or anxiety) and GAD2 (Uncontrollable worry). The results of this study are consistent with those of previous articles that examined psychiatric disease network structures (15, 21). Bai’s investigation revealed that among the older adult population, the symptoms of hopelessness and lack of happiness are most strongly interconnected within the network of depressive symptoms (15). A network analysis study on depression and anxiety among vocational nurses after the COVID-19 epidemic outbreak revealed that the strongest association among anxiety symptoms was between nervousness and uncontrollable worry (21). According to the network theory of mental disorders, there exists mutual influence among internal symptoms, whereby the alleviation of one symptom may simultaneously lead to the improvement of another, thereby reducing the overall severity of the disorder (16). A randomized controlled trial (RCT) of the 3 L-Mind-Training program conducted among older adult residents in nursing homes discovered that enhancing the sense of happiness in older adults can alleviate their sense of hopelessness and feelings of depression in long-term care facilities (39). During the initial stages of intervening in depression and anxiety disorders, it is necessary to identify the strongest symptom connections within each ailment using network analysis, then focus our efforts on intervening strongest connected symptoms.

CESD-3 (Feeling blue/depressed) was the most central symptom for Chinese hypertensive older adults among depression-anxiety network, suggesting that it plays the greatest influential role in constructing and sustaining the depression and anxiety psychiatric disorders network. A recent psychiatric network analysis study among Chinese older adults with disabilities found CESD-3 (Feeling blue/depressed) to be the most core symptom among depression-anxiety network (19). Similarly, a network analysis study conducted in Stockholm, Sweden between depressive symptoms and chronic disease clusters in 2,860 aging people over 60 years of age revealed that depressive moods such as sadness and pessimism were the most significant and influential symptoms in the network (40). Although the cultural background, physical status, and illnesses of the subjects of these two network analysis studies were different from our study, they were both studied in older adults and the results were consistent in terms of network centrality. This suggests that there is a commonality of central symptoms in the older adult population and that “Feeling blue/depressed” is the most centrally important symptom. As a consequence of the physiological degradation and escalating afflictions associated with aging, coupled with the gradual loss of social roles, senior individuals become increasingly susceptible to symptoms of sorrow and depression, further increasing the susceptibility to developing depression (41). In addition, the second and third highest ranked centrality symptoms according to the magnitude of the values in the EI were GAD4 (Trouble relaxing) and GAD2 (Uncontrollable worry). However, A network analysis of a large sample of patients diagnosed with depressive-anxiety comorbidity by clinicians before and after hospitalization found that “Uncontrollable worry” was identified as a central symptom, but “Trouble relaxing” was not identified as a central symptom (22). This discrepancy in findings can be attributed to the unique characteristics of the sample population. Different patient groups may exhibit variations in their symptom profiles of disease and symptoms network analysis, which can contribute to the variability in identifying central symptoms. This emphasizes the importance of considering the specific context and symptom characteristics of the studied population when interpreting central symptoms in network analysis (23).

In the construction and sustainment of psychiatric co-morbidity networks, the magnitude of BEI values corresponding to individual symptoms reflects their bridge centrality and critical bridge symptoms contribute significantly to the maintenance of the two community networks. In our study, GAD1 (Nervousness or anxiety) was a critical bridge symptom in the current depression-anxiety network in the Chinese hypertensive older adults, which was consistent with previous findings (19, 42). Separate network analysis studies of older adults during the COVID-19 epidemic (42) and a Chinese population of older adults with disabilities (19) confirmed that GAD1 is the most critical bridge symptom connecting the two communities of depression and anxiety (19, 42). However, the results were not the same as the core bridge symptom results from the adolescent and adult depression-anxiety network analysis studies (20, 43). The central bridge symptoms of depression and anxiety network may vary among different age demographics, requiring target-specific analysis of samples with distinct characteristics. A population-based cohort study in Sweden found that people with hypertension had higher nervousness scores compared to normal people (44). To our knowledge, older adults with hypertension are inherently considered a vulnerable population, and the presence of physical complications from hypertension and concerns about future life can exacerbate their feelings of nervousness (5), which may eventually lead to depression, anxiety, and other psychological health issues (6). In addition, both exploratory factor analysis studies and network analysis studies have discovered that nervousness is an important transdiagnostic symptom associated not only with anxiety but also with depression (19, 42, 45). In the present study, CESD-10 (Sleep disturbances) and CESD1 (Feeling bothered) were also central bridge symptoms. Sleep disturbances are closely linked with hypertension. The nocturnal hyperactivity of the sympathetic nervous system in individuals with hypertension can disrupt regular sleep patterns, and elevate heart rate and blood pressure, thereby mitigating the quality of slumber and precipitating sleep disturbances such as insomnia or sleep apnea (46–48). Sleep disturbances may impair emotional regulation and stress response mechanisms, perpetuating a cycle of negative emotions, and could exacerbate or precipitate symptoms of depressive and anxiety disorders (49, 50). Nevertheless, few investigations have identified CESD1 (Feeling bothered) as the central bridge symptoms for anxiety and depressive network. This requires us to pay attention to the symptom of “Feeling bothered” in future studies of depression and anxiety among hypertensive older adults. In-depth investigation into the mechanisms by which “Feeling bothered” acts as a bridge symptom could provide valuable guidance for the development of treatments targeting comorbid depression and anxiety.

Previous studies have already established a negative association between individuals’ encounters with depression and anxiety disorders and their levels of life satisfaction (27, 28). In this study, we focused on which specific symptoms of depression and anxiety disorders are directly related to life satisfaction. Compared with other symptoms, CESD7 (Lack of happiness) had the strongest negative associations with LS in hypertensive older adults. The negative association between lack of happiness and life satisfaction can be better understood through psychological and sociological explanations. On the one hand, the psychological argument holds that individuals lacking a sense of happiness may tend to focus on negative experiences and negative emotions in their lives, thereby diminishing their overall satisfaction in various aspects of life (51, 52). Conversely, positive emotions can significantly enhance psychological functioning and happiness (53), contributing to individual life satisfaction. On the other hand, the sociological perspective’s explanation emphasizes the influence of social environment and social interactions on happiness and life satisfaction (54). Individuals lacking a sense of happiness may find themselves experiencing social isolation, feelings of loneliness, or a lack of social support, all of which are closely associated with a decrease in life satisfaction (55, 56).

This study utilized a large dataset of older adults with hypertension to conduct a network analysis from the perspective of specific symptoms of depression, anxiety, and life satisfaction. By exploring the cross-diagnostic connections among these specific symptoms, the research provided theoretical underpinnings for the intervention of mental health issues such as depression and anxiety in hypertensive older adults. Although this study had advantages such as a large sample size and representative sample population, there were still some potential limitations. First, because of the cross-sectional character of the data, the network analysis is undirected, and causal inference may be limited. Second, because this study investigated sites in the communities rather than hospitals, information on the impact of comorbidities and clinical substance use on participants’ mental health was not included, and the fact that these two potential factors were not controlled for is one of the limitations of this study. Third, during the selection of subjects for our study, we specifically included older hypertensive patients but did not consider whether they had a history of psychiatric illness, which may introduce a relevant bias. Future studies may investigate hypertensive older adults with various subtypes of psychiatric history in order to construct distinct symptom networks. Forth, Previous researches have already demonstrated that sleep (57, 58) and physical activity (59, 60) are very important factors that have significant impacts on an individual’s physical and mental health. However, this study has not yet considered the effects of sleep and physical activity on mental disorders such as depression and anxiety in older adults with hypertension. Last but not least, it should be noted that the present study findings are limited in their generalizability beyond the specific population of older adults with hypertension. Caution must be exercised when attempting to apply these results to other cohorts of older adults with different chronic diseases.



5 Conclusion

In conclusion, this exploratory study represents the first investigation to uncover the mutual relationship between depressive symptoms and anxiety symptoms among older adults with hypertension in China. Interventions targeting bridge symptoms such as GAD1 (Nervousness or anxiety), CESD10 (Sleep disturbances), and CESD1 (Feeling bothered) have the potential to alleviate depressive and anxiety symptoms in this population. Furthermore, improving happiness, hope, and sleep quality in older adults with hypertension may reduce the negative impact of depression and anxiety on LS.
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Background: Mental health disorders in patients with multi-drug or rifampicin-resistant tuberculosis (MDR/RR-TB) receive consistent attention. Anxiety and depression can manifest and may impact disease progression in patients with MDR/RR-TB. Given the heightened stressors resulting from the COVID-19 pandemic, this scenario is even more concerning.
Objective: To evaluate the prevalence of and risk factors associated with anxiety and depression among patients with MDR/RR-TB in southern China.
Methods: A facility-based cross-sectional study was undertaken at Guangzhou Chest Hospital in southern China, encompassing a cohort of 219 patients undergoing outpatient and inpatient treatment for MDR/RR-TB. Anxiety and depressive symptoms were assessed using the 7-Item Generalized Anxiety Disorder (GAD-7) scale and Patient Health Questionnaire-9 (PHQ-9). The ramifications of anxiety and depression were examined using univariate and multivariate logistic regression analyses, with odds ratios (ORs) and age- and sex-adjusted ORs (AORs) employed to quantify their influence. All data underwent statistical analysis using SPSS 25.0, with statistical significance established at P < 0.05.
Results: Two hundred and nineteen individuals with MDR/RR-TB were included in the study. The prevalence of anxiety and depression was 57.53% (n = 126) and 65.75% (n = 144), respectively, with 33.3% (n = 73) of the participants experiencing both conditions simultaneously. Multivariate logistic regression analysis revealed that an age of 20–40 years [anxiety AOR = 3.021, 95% confidence interval (CI): 1.240–7.360; depression AOR = 3.538, 95% CI: 1.219–10.268], disease stigma (anxiety AOR = 10.613, 95% CI: 2.966–37.975; depression AOR = 4.514, 95% CI: 2.051–10.108) and poor physical health (anxiety AOR = 7.636, 95% CI: 2.938–19.844; depression AOR = 6.190, 95% CI: 2.468–15.529) were significant risk factors for moderate levels of anxiety and depression.
Conclusions: We found that individuals with MDR/RR-TB had an elevated risk of anxiety and depression. To decrease the likelihood of unfavorable treatment outcomes, it is imperative to carefully monitor the psychological wellbeing of patients with MDR/RR-TB and promptly address any detrimental psychiatric conditions.
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Introduction

Different from ordinary fluctuations in mood and typical responses to daily life, individuals with anxiety disorders often experience intense and disproportionate levels of fear and worry. Such emotions are commonly accompanied by physical tension as well as other behavioral and cognitive symptoms (1). An estimated 4% of the global population currently grapples with an anxiety disorder, with approximately 301 million individuals worldwide affected in 2019, rendering anxiety disorders the most prevalent category among all mental health conditions (2).

Depression differs from regular mood changes and feelings about everyday life, as its episodes persist most of the day, nearly every day, for at least 2 weeks. Individuals experiencing depression may encounter disrupted sleep patterns and alterations in their appetite (3). Major depression represents a commonly occurring, serious, recurrent disorder associated with diminished role functioning, reduced quality of life, morbidity and mortality (4). As the most prevalent psychological illnesses in the population, anxiety and depression disorders commonly co-occur and considerably impact the physical and mental wellbeing of patients. The prevalence of depression and anxiety frequently correlates with physical health, and during periods of illness (5), adverse psychological states can hinder patients' engagement in health-related activities (6), such as medication adherence and treatment compliance. Conversely, illnesses can indirectly exacerbate patients' psychological conditions through factors such as stigma (7). In particular, individuals with infectious disorders often exhibit heightened rates of anxiety and depression (8).

Multi-drug/rifampicin-resistant tuberculosis (MDR/RR-TB) has emerged as a priority in tuberculosis prevention and control efforts (9). In 2020, an estimated 9.9 million individuals worldwide contracted tuberculosis, with 132,222 newly confirmed cases of MDR/RR-TB (10). A limited amount of research has been conducted on psychological disorders among patients with MDR/RR-TB. However, previous studies have reported varying incidences of anxiety, ranging from 6.8 to 54.6%, and depression, ranging from 7.8 to 55.9% (11–13). Patients undergoing treatment for MDR/RR-TB are susceptible to developing depression or anxiety symptoms due to the adverse effects of prolonged chemotherapy and anti-TB medications; thus, they face increased risks of poor treatment results, diminished quality of life and potential and avoidable injury or death by suicide (6). It is plausible that this percentage of psychological disorders may be even higher among individuals with MDR/RR-TB.

Although the prevalence of anxiety and depression in patients with MDR/RR-TB varies due to geographical and demographic differences, the potential harm to patients cannot be ignored, particularly given the COVID-19 pandemic. Measures such as physical distancing, isolation and other quarantine protocols imposed worldwide may have exacerbated the incidence of mental health issues (14). Initially, government-mandated interventions, including physical isolation, hindered patients' access to medical care and delayed their treatment. Moreover, patients were compelled to prolong their treatment regimen, diminishing their hope of recovery. Furthermore, patients with MDR/RR-TB are at heightened risk of exposure to and infection with COVID-19, leading to an increased likelihood of them developing psychiatric and mental health disorders. A previous study indicated a pooled prevalence of depression at 45% (95% CI: 37–54%) and anxiety at 47% (95% CI: 37–57%) among individuals with COVID-19 (15). Additionally, the financial burden of costly second-line anti-TB treatments coupled with temporary unemployment due to illness can lead to catastrophic expenditures and adverse psychological outcomes. A lack of awareness about emerging infectious illnesses and low self-health efficacy further exacerbates negative mood states (16). Hence, a re-assessment of the psychological challenges faced by patients with MDR/RR-TB is imperative in the context of the COVID-19 pandemic.

Guangdong Province, home to Guangzhou, boasts the largest economic output in China, and Guangzhou Chest Hospital receives a considerable influx of patients with drug-resistant TB from neighboring provinces, such as Hunan and Jiangxi (17). A considerable number of MDR/RR-TB cases are reported annually in Guangzhou. Interestingly, the majority of TB-afflicted residents in Guangzhou are immigrants, predominantly middle-aged and older adults, which are demographics more predisposed to experiencing anxiety and depression (18–20). However, there have been very few reports of anxiety and depression among patients with MDR/RR-TB. Hence, it is critical to comprehend the mental health of patients with MDR/RR-TB in Guangzhou. To provide a scientific foundation for the development of non-drug interventions and mental health strategies for patients with MDR/RR-TB, in this study, which is based on the representative research site of Guangzhou Chest Hospital, we aimed to evaluate the psychological status of patients with drug resistance during treatment, determine the incidence of anxiety and depression in these patients and investigate potential influencing factors.



Materials and methods


Population

Patients diagnosed with MDR/RR-TB and receiving both inpatient and outpatient care at Guangzhou Chest Hospital from February 2021 to August 2022 were enrolled in this single-center cross-sectional study. MDR/RR-TB was defined as infection with Mycobacterium tuberculosis demonstrating resistance to at least both isoniazid and rifampicin or rifampicin, as determined by in vitro drug susceptibility testing. Following the exclusion of 12 patients due to an inability to comprehend the study or audio–visual impairment, 233 patients met the study's inclusion criteria. An individual with audio–visual impairment refers to a person experiencing hearing or vision impairments and a comprehension deficit in language, including patients unable to understand and communicate despite repeated confirmation by the investigators. Written informed consent was obtained from all participants, with 14 individuals excluded for refusing to provide consent. The remaining 219 patients completed a survey, resulting in a response rate of 93.99%.



Methods

A structured questionnaire was used in this study, encompassing demographic baseline surveys pertaining to sex, age, educational level, marital status and residency status. To evaluate anxiety and depression, the 7-Item Generalized Anxiety Disorder (GAD-7) sale and Patient Health Questionnaire-9 (PHQ-9) were employed, both of which have demonstrated reliability in prior studies involving patients with TB, with good consistency (Cronbach's alpha values of 0.84 and 0.86 for the PHQ-9 scale and GAD-7, respectively) (21, 22). Patients possessing adequate comprehension and operational abilities were directed by investigators to scan a QR code using a mobile phone to complete the form, following explanations of the completion criteria. Patients with lower educational levels and limited autonomy underwent face-to-face questionnaire sessions, with each item explained and recorded with the respondents' consent. All investigators were proficient and experienced in conducting on-site investigations, ensuring minimal information input bias as the survey was conducted online, and all completed surveys were promptly exported to Microsoft Excel (https://office.microsoft.com/excel). The detailed procedural outline is depicted in Figure 1.


[image: Flowchart illustrating patient enrollment from Guangzhou Chest Hospital. Initially, 245 patients were enrolled. Twelve were excluded due to incomprehensibility and audiovisual impairment, and 14 refused to participate. The remaining 219 patients (93.99%) were included, and surveys were conducted using PHQ-9 and GAD-7.]
FIGURE 1
 Flowchart of the study population. .


The GAD-7 scale, a screening scale developed by Spitzer et al. in 2006 (23), is commonly employed to evaluate participants' anxiety levels and diagnose generalized anxiety. It measures the intensity of immediate or recent feelings, such as tension, anxiety, fear, nervousness and related emotions. Each item on the GAD-7 scale is scored from 0 to 3 points, allowing for a maximum total score of 21 points. The cumulative score reflects the degree of anxiety experienced by the participant, with a score exceeding 5 points indicating the presence of anxiety.

Depressive symptoms experienced within the preceding 2 weeks were assessed using the PHQ-9. The patients rated the frequency of their depressive symptoms on a scale ranging from 0 to 3. The total score on the PHQ-9 ranges from 0 to 27, with a score of 10 or higher indicating clinically severe depressive symptoms (24). Scores from 1 to 4 indicate the absence of depression, whereas scores from 5 to 9 are indicative of mild depression. Moderate depression is denoted by scores of 10 to 14, whereas scores of 15 to 19 indicate moderate to severe depression. Finally, scores ranging from 20 to 27 are indicative of major depression.



Statistical analysis

Data were extracted into a Microsoft Excel spreadsheet. Statistical analyses were conducted using SPSS 25.0 (IBM Corp., Armonk, NY, USA; released 2017). Interquartile ranges (IQRs) were used to describe the distribution of the GAD-7 and PHQ-9 scores among the interviewed patients. The Student's t-test was employed to analyze scores in instances where, following a normality test, a normal distribution was observed. Data not conforming to a normal distribution were examined using the Mann–Whitney U-test. Subsequently, scale scores were transformed into categorical variables, categorized as mild, moderate and above, to delineate variations in the prevalence of anxiety and depression symptoms across different attributes. Statistical evaluation of the prevalence differences was conducted using the chi-square test and Fisher's exact test using the statistical software SPSS 25.0. Univariate and multivariate logistic regression analyses were conducted to explore relevant elements and provide independent descriptions of the variables influencing anxiety and depression. Multivariate regression analysis included significant variables (P < 0.05) identified from the univariate analysis. Two regression models were constructed to identify the potential factors affecting the development of anxiety and depression. The first model comprehensively explored possible influencing factors, whereas the second model (Model 1) adjusted for age, gender and other variables, aiming to elucidate the degree of influence of other relevant aspects. The association between the research variables and anxiety and depression was evaluated using odds ratios (ORs), adjusted odds ratios (AORs) and 95% confidence intervals (95% CIs). P < 0.05 was considered statistically significant.



Ethics

The study was approved by the Ethics Committee of the Guangzhou Chest Hospital. This project was funded by the Guangzhou Science and Technology Plan Project (No. 2023B03J1303). Except for 12 patients who declined to participate in the survey, all patients provided informed consent after being thoroughly briefed on the survey's objectives and procedures. They were assured that no personally identifiable information, such as names and ID numbers, would be disclosed. A dedicated ethics department tracked all of the collected data. There are no foreseeable ethical risks associated with this research.




Results


Characteristics

The study included 219 patients, with males constituting 62.6% (n = 137) and females 37.4% (n = 82). The patients were predominantly of Han Chinese ethnicity, comprising 95.4% (n = 209) of the total study population. The majority of patients (41.1%) were 20–40 years old, followed by 40–60 (37%) and over 60 years (18.3%). Farmers and unemployed individuals represented the primary occupations, accounting for 34.2 and 18.3%, respectively. The highest proportion of patients (63.5%; n = 139) had an annual income of < ¥30,000 (Table 1).


TABLE 1 Characteristics of patients with multi-drug or rifampicin-resistant tuberculosis.

[image: A table presents demographic characteristics including categories like sex, age, nationality, educational level, marital status, occupational status, registered residence address, current address, and actual income. Numerical and percentage values are provided for each category. For example, 62.6% are male, and 37.4% are female. Most individuals are aged 20-40 years. The majority, 95.4%, are Han nationality. Educational levels vary, with 30.6% at middle school. Marital status shows 66.7% are married. A significant portion, 34.2%, are unemployed. Most live outside Guangzhou and have an income under 30,000 yuan.]



Prevalence and scores of anxiety and depression states in patients with MDR/RR-TB

In brief, 57.53% of patients reported experiencing anxious states, with a median GAD-7 score of 6 (IQR, 1–8). Mild (GAD-7 scores of 5–9) and moderate (GAD-7 score of 10) anxiety were found in 40.6 and 16.9% of the total population, respectively. Depressive states were reported by 65.75% of patients, with a median PHQ-9 score of 6. Mild (PHQ-9 scores of 5–9) and major (PHQ-9 score of 10) depression were found in 35.6 and 30.1% of the population, respectively (Tables 2, 4; Figure 2). Overall, depressive states were more prevalent than anxiety, at 57.53% compared to 65.75%. Of the study population, 28.3% (n = 63) did not exhibit either anxiety or depression, whereas 5.94% (n = 12) experienced anxiety alone, 14.2% (n = 31) experienced depression alone and 33.3% (n = 73) experienced both depression and anxiety.


TABLE 2 Overall anxiety and depression scores in patients with multi-drug or rifampicin-resistant tuberculosis.

[image: Table showing depression and anxiety scores. Both have 219 participants. Depression scores: minimum 0, maximum 27, interquartile range 3-11, median 6, mean 7.64, standard deviation 5.876. Anxiety scores: minimum 0, maximum 21, interquartile range 1-8, median 6, mean 5.84, standard deviation 5.062.]


[image: Box plot comparing depression and anxiety scores. The depression score has a median around 9, with a range from 5 to 15. The anxiety score has a median around 6, with a range from 3 to 11. Outliers for both scores extend up to 25 and 30.]
FIGURE 2
 Overall anxiety and depression scores in patients with MDR/RR-TB.


We observed that women and individuals aged 20–40 years exhibited elevated rates of anxiety and depression. Our findings indicated that women scored higher than men for both anxiety and depression (Z = −3.846, P < 0.001; Z = −2.399, P = 0.016). Similarly, those aged 20–40 years demonstrated higher overall median scores (H = 10.121, P = 0.018; H = 8.177, P = 0.042) (Table 3).


TABLE 3 Hierarchical analysis of anxiety and depression scores in patients with multi-drug or rifampicin-resistant tuberculosis.

[image: Table comparing anxiety and depression statistics by total population, sex, and age. It includes N, interquartile ranges, medians, means, standard deviations, non-parametric test results, and P-values. Key figures include Anxiety: total median 6.00, mean 5.84, P < 0.001 for sex factor. Depression: total median 6.00, mean 7.64, P = 0.016 for sex factor. P-values indicate significance levels.]



Univariate logistic regression analysis

According to the univariate logistic regression analysis, statistically significant differences (P < 0.05) were found in the anxiety levels of individuals based on their sex, age, actual income, perception of their ability to recover from illnesses, fear of illness, stigma, feelings of discrimination, physical condition and history of anxiety and depression (Table 4). Age, difficulty in healing, fear of illness, stigma, feeling discriminated against, physical condition and previous anxiety and depression all demonstrated statistically significant variations across different levels of depression (see Table 5).


TABLE 4 Univariate analysis related to anxiety and depression in patients with drug resistance.

[image: A data table comparing anxiety and depression levels across various characteristics such as gender, age, education, employment, life situation, habits, and family life. Categories include "None," "Mild," and "Medium and above," with subcategories for "Anxiety" and "Depression," showing percentages and counts. Statistical measures are included, such as p-values.]


TABLE 5 Multivariate logistic regression analysis results of anxiety in different groups.

[image: A table presenting the factors associated with mild and medium or above anxiety scales. It includes characteristics such as sex, age, income, treatment mode, and more, with statistical values like p-values, odds ratios, and confidence intervals for two models, highlighting differences in anxiety levels based on these variables. Model 1 was adjusted for factors such as sex and age.]



Multivariate logistic regression analysis

In addition to variables that exhibited significant variations after univariate analysis, we incorporated factors such as treatment mode, time to diagnosis and drug resistance status into the multivariate analysis to ensure comprehensive coverage of potentially significant factors. We combined the options of feeling incurable, fear of illness, and feeling discriminated against and left out since there were few or no individuals. Given the initial dissimilar distribution of age and sex, we established a regression model adjusted for both sex and age (Model 1) to estimate the AOR for each variable.

The multivariate logistic regression analysis unveiled disease stigma (i.e., feeling ashamed) as an independent risk factor for moderate and high levels of anxiety (OR = 2.879, 95% CI: 1.472–5.628). Upon adjusting for confounding variables, the risk level increased by 10.613-fold (95% CI: 2.966–37.975). Furthermore, anxiety levels were notably elevated in patients who perceived their physical state negatively (moderate and above, AOR = 7.636, 95% CI: 2.938–19.844). Following adjustment, the anxiety risk remained higher in the 20–40 years age group than in the other age groups (mild anxiety AOR = 3.021, 95% CI: 1.240–7.360; moderate anxiety AOR = 4.132, 95% CI: 1.240–7.360). An income ranging from ¥50,000 to 100,000 emerged as a risk factor for moderate anxiety relative to incomes exceeding ¥100,000 (AOR = 16.856, 95% CI: 1.469–193.459). Notably, patients with MDR/RR-TB receiving outpatient care faced heightened anxiety risks (mild anxiety: AOR = 2.248, 95% CI: 1.069–4.727; moderate anxiety: AOR = 2.747, 95% CI: 1.010–7.471) (Table 5).

Stigma (i.e., feeling ashamed) emerged as an independent risk factor for depression, and its impact was further compounded by the severity of depression (AOR = 4.514, 95% CI: 2.051–10.108). Upon controlling for confounding variables, the adverse effect of a negative physical status assessment on moderate and higher levels of depression became more pronounced (OR = 3.615, 95% CI: 1.259–10.383; AOR = 6.190, 95% CI: 2.468–15.529). Notably, individuals aged 20–40 years faced the highest risk for depressive states (mild AOR = 3.247, 95% CI: 1.282–8.220; moderate and above AOR = 3.538, 95% CI: 1.219–10.268). Protective factors included feeling curable (mild depression: AOR = 0.231, 95% CI: 0.085–0.627; moderate depression: AOR = 0.057, 95% CI: 0.016–0.201), never fearing illness (mild depression: AOR = 0.132, 95% CI: 0.042–0.414; moderate depression: AOR = 0.047, 95% CI: 0.014–0.155), never experiencing avoidance or discrimination (mild depression: AOR = 0.211, 95% CI: 0.065–0.686; moderate depression: AOR = 0.123, 95% CI: 0.039–0.392) and having no prior history of anxiety or depression (moderate depression: AOR = 0.145, 95% CI: 0.031–0.688) (Table 6).


TABLE 6 Multivariate logistic regression analysis results of depression in different groups.

[image: Table detailing the association between various characteristics and depression severity, categorized as mild and medium or above, with statistical values such as P-value, odds ratio (OR), adjusted odds ratio (AOR), and confidence intervals (95% CI). Model 1 adjusts for confounders like sex and age. Key categories include age, treatment mode, drug resistance status, feelings of incurability, fear of illness, embarrassment, discrimination, physical condition, and history of anxiety or depression. Each characteristic group is evaluated with respective values across the two depression scales.]

Based on the aforementioned findings, being aged 20–40 years, experiencing stigma and perceiving oneself as physically unwell all emerged as significant risk factors for anxiety and depression. Moreover, among individuals with MDR/RR-TB, being male, having faith in recovery and rarely or never experiencing feelings of discrimination or avoidance can potentially mitigate the risk of anxiety and depression.

According to our research, anxiety and depression affected more than half of the patients receiving treatment for MDR/RR-TB, and this emotional burden intensified during the COVID-19 epidemic. Our findings align with the results of face-to-face interviews, which highlighted that respondents' anxiety or depression stemmed from feelings of having an untreatable illness, financial strain, embarrassment regarding their condition and the fear of discrimination from others. The importance of psychological evaluation for patients with MDR/RR-TB is underscored by our findings.




Discussion

It has been widely reported that patients with chronic and infectious diseases are more likely to exhibit symptoms of anxiety and depression (24, 25), particularly those with pulmonary TB (12, 26–28). Patients diagnosed with MDR/RR-TB are reported to be three times more susceptible to experiencing negative emotions, such as anxiety and despair, largely due to the prolonged treatment duration and high cost of therapy (29). Given the increasing prevalence of MDR/RR-TB, the actual extent of depression and anxiety among patients undergoing treatment is likely to follow an “iceberg phenomenon”. Unfortunately, in clinical practice, the psychological changes and needs of patients are often overlooked, which can lead to adverse outcomes, such as treatment discontinuation or loss (30). Furthermore, the COVID-19 pandemic has heightened the risk of anxiety and depression among patients with MDR/RR-TB given the additional stressors in their daily lives (31). In light of these new challenges, it is imperative to reassess the traumatic experiences of patients with MDR/RR-TB; however, the existing research remains inadequate. To address this gap and determine the prevalence of anxiety and depression among patients with MDR/RR-TB amidst the COVID-19 pandemic, we administered structured questionnaires and conducted in-person interviews with patients undergoing treatment at Guangzhou Chest Hospital.

Upon further evaluation of the patients' GAD-7 and PHQ-9 scores, the incidence of anxiety among patients with MDR/RR-TB was found to be 57.53%, surpassing rates reported in China (32) and Pakistan (33) (29.34 and 47.2%, respectively). The incidence of depressive states was 65.75%, exceeding rates reported in China (32), Ethiopia (34) and Nigeria (35) [29.94%, 51.9% (95% CI: 42.7–62.2%) and 45.5% (P < 0.001), respectively], but consistent with the rate in Cameroon (61.1%, 95% CI: 55.1–66.8) (36). The combined prevalence of anxiety and depression was 33.3% (n = 73), higher than that reported in a study conducted in Liaoning, northeast China (28) (n = 160, 12.78%). Our results indicate that patients with MDR/RR-TB in Guangzhou experience more severe anxiety and depression than those in similar trials conducted in other regions, despite variations in the frequency of these conditions between studies, potentially attributed to variations in research area, nationality and population demographics. Furthermore, this study included both outpatients and inpatients, unlike previous studies that predominantly focused on mental health disorders in inpatients and overlooked outpatients, potentially contributing to the higher prevalence noted above. It is worth noting that we assessed the self-reported frequency and severity of anxiety and depression in the MDR/RR-TB population during the previous 2 weeks, rather than anxiety and depression diagnoses by psychiatrists. Short-term anxiety and depressive states are prevalent in patients (37), which may further explain the elevated prevalence observed in our study. The emotional wellbeing of patients with MDR/RR-TB demands urgent attention from healthcare professionals to prevent the exacerbation of negative psychological outcomes.


Stigma is one of the factors that leads to psychological illnesses

We identified stigma as the primary factor contributing to anxiety and depression in patients with MDR/RR-TB. In a previous study, patients with MDR/RR-TB were more likely to experience anxiety, depression, tuberculosis-related stigma and low self-affirmation than those with drug-sensitive tuberculosis (32). The harmful adverse effects of anti-TB medications and the stigma associated with TB constitute the main drivers of this stigma. According to a systematic review, most patients experience stigma (38), which can manifest as stress, sadness or anxiety. Additionally, stigma contributes to treatment failure in patients with TB, exerting a severe impact by fostering feelings of melancholy, self-hatred and disillusionment, impeding patients' access to necessary medical care (30). According to previous studies, patients with MDR-TB in some low-income communities conceal their illness due to concerns about discrimination (39), thereby increasing transmission. Therefore, it is imperative to disseminate accurate information about the disease and reassure patients that MDR-TB can be effectively cured with appropriate therapy.



Lower subjective assessments of physical health

Furthermore, our observations revealed that the majority of patients had lower subjective assessments of their physical health. Drug-resistant TB is a devastating ailment. Infection with M. tuberculosis can lead to emaciation or malnutrition, which in turn, compromises patients' physical wellbeing. Combined with the prolonged treatment duration and adverse effects of medication, this deteriorating physical condition exacerbates anxiety and depression. Thus, it becomes imperative to devise individualized, short-term treatment plans and nutritional supplement therapies tailored to the patient's physical condition. Adjustments in medication are necessary to mitigate the adverse effects of drugs and enhance the patient's physical resilience.



Lack of self-efficacy

Self-efficacy is another crucial element in the association between anxiety and depression. Self-efficacy is the conviction that one can successfully plan and conduct activities (40). Patients with high self-efficacy tend to have more optimistic views of their potential to recover from sickness and achieve a better quality of life (41), which helps them complete their treatment. Given the lack of knowledge about the illness, the majority of patients are afraid of it and perceive it as incurable, especially patients with MDR/RR-TB, who require longer treatment times than drug-sensitive patients and may even have recurring episodes. Therefore, social support from doctors and families becomes imperative for improving self-efficacy and maintaining optimism.



Female patients need to be given more emotional support

Disparities were uncovered in the association between sex and anxiety and depression, with males exhibiting a more protective stance against anxiety onset compared to females. Females tended to experience more severe anxiety, particularly at moderate levels and above. A study conducted in China indicated that women face a 1.75-fold higher risk of depression compared to men (42). Interestingly, we did not observe this correlation in our study, although women's PHQ-9 scores remained higher than those of men, potentially attributable to variations in the depression assessment tools employed across different studies. Women are inherently at a greater risk of experiencing mental disorders (42), including anxiety and depression. Given their heightened emotional sensitivity, women may perceive greater stigma when grappling with such conditions (43). Moreover, their social participation and support networks may be more limited than those of men, rendering them less adaptable to the same illnesses. Despite female patients constituting only one-third of the MDR/RR-TB cohort, our findings indicate that their anxiety and depression levels surpass those of male patients. Given the limited research specifically examining sex differences, it is imperative to devote greater attention to the mental wellbeing of female patients.



The bitterness of middle-aged patients with MDR/RR-TB

Similar to other studies (28, 34), we demonstrated that patients aged 20–40 years with MDR/RR-TB were at greater risk of anxiety and depression. This age cohort typically constitutes the primary social workforce, and amidst the economic downturn catalyzed by COVID-19, the imperative for earning a livelihood has intensified. Consequently, anxiety and depression have worsened due to multifaceted stressors stemming from familial, financial and treatment-related concerns. Moreover, income level emerged as a social determinant influencing the likelihood of anxiety occurrence. Although our study did not establish a direct correlation between income and psychological disorders, face-to-face interviews revealed that individuals with lower income levels often grapple with financial anxieties, particularly those with MDR/RR-TB requiring prolonged treatment and encountering substantial medical expenses, sometimes reaching catastrophic levels (44). The COVID-19 pandemic has further compounded economic pressures, amplifying the incidence of anxiety and depression. To alleviate the financial and psychological strain on patients and avert treatment interruptions stemming from the inability to afford care, health policymakers must devise more robust supportive measures tailored to the treatment of patients with MDR/RR-TB.




Conclusions

Patients with MDR/RR-TB are experiencing heightened levels of depression and anxiety amidst the backdrop of the COVID-19 pandemic, potentially attributable to various factors such as disease stigma, self-health efficacy and socioeconomic conditions. The forthcoming priority in comprehensive care for MDR/RR-TB revolves around ensuring the mental wellbeing of patients with MDR/RR-TB throughout their treatment journey, a critical endeavor for bolstering the quality of medical services and fostering patients' overall health and wellbeing. For instance, primary healthcare facilities should implement full-cycle treatment support services that place equal emphasis on patients' physical and mental health. Routine assessments of patients' depression and anxiety levels before, during and after treatment should be conducted, with psychological support provided by volunteers from non-governmental organizations and psychological clinics. Health education initiatives covering topics such as drug-resistant tuberculosis and patient care techniques must be extended to the families of patients, who should be encouraged to offer immediate emotional assistance. Moreover, we advocate for the implementation of more viable financial strategies by health authorities to mitigate adverse outcomes, such as treatment discontinuation resulting from unmanageable costs.
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Background: In China, the prevalence of mental health issues among college students is a significant concern in society. This study aims to investigate the impact of early dietary quality on the psychological well-being of college students and elucidate the underlying mechanisms through which these effects occur, specifically focusing on height and qi-deficiency as mediators according to Chinese traditional medicine (CTM).
Methods: A total of 655 college students were surveyed in October 2023 using paper-pencil-based questionnaires at four second-tier universities in Sichuan Province. The assessment included mental health, height, and qi-deficiency. Pearson’s correlation and linear regression analyses were employed to examine the mediation model and test the hypotheses.
Results: The college students exhibited acceptable levels of early diet quality (M = 3.72) and mental health (M = 3.63), while also presenting mild qi-deficiency symptoms (M = 2.25). Their average height was measured at 164.61 cm. Early diet quality demonstrated significant associations with mental health (r = 0.38, p < 0.01), height (r = 0.32, p < 0.01), and qi-deficiency (r = −0.32, p < 0.01). Mental health displayed correlations with height (r = 0.32, p < 0.01) and qi-deficiency (r = −0.49, p < 0.01). The results of linear regression analyses revealed significant associations between early diet quality and mental health (β = 0.31, p < 0.01), height (β = 0.21, p < 0.01), as well as qi-deficiency (β = −0.26, p < 0.01). Furthermore, when early diet quality was included in the regression model, both height (β = 0.21, p < 0.01) and qi-deficiency (β = −0.35, p < 0.01) emerged as significant mediators in the relationship with mental health.
Conclusion: The mediation model and hypotheses were strongly supported, demonstrating that early diet quality exerted an influence on the mental health of college students through two distinct pathways: height and qi-deficiency. Moreover, the mediating effect of qi-deficiency was found to be more pronounced than that of height in the relationship between early diet quality and mental health among college students.
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1 Introduction

In recent years, the mental health concerns of college students in China have garnered significant attention. From 2010 to 2020, there was a notable increase in the prevalence rates of anxiety, depression, sleep disturbances, and suicide attempts among this population (1). Previous research has demonstrated that college students’ mental health concerns can be partially attributed to early adversity, particularly social and psychological stressors such as abuse, emotional neglect, and familial poverty experienced during childhood (2, 3). Among early adversities, the long-term impact of early diet quality on college students’ mental health has received limited attention. Drawing upon contemporary research and Chinese traditional medicine theory (CTM), this study aims to elucidate the underlying mechanism through which early diet quality exerts enduring effects on the mental well-being of college students.

Early-life poor diet quality has been found to be associated with mental health outcomes across an individual’s lifespan. A study revealed that malnutrition (including anemia and developmental delays) at the age of 3 years significantly predicts the onset of schizophrenia at the age of 23 years, with intelligence quotient (IQ) at 11 years old acting as a mediating variable (4). Children who experienced malnutrition at the age of 3 exhibited heightened levels of aggression or hyperactivity by the age of 8, demonstrated increased externalizing problems by the age of 11, and displayed more pronounced behavioral disorders and excessive exercise patterns by the age of 17, irrespective of their psychosocial adversities. A dose–response relationship was observed between the severity of malnutrition at age 3 and externalizing behavior issues at ages 8 and 17. The association between malnutrition and externalizing behavior problems is mediated by low IQ (5). A longitudinal cohort study revealed a significant correlation between early-life malnutrition and the development of paranoid, schizoid, avoidant, and dependent personality traits in individuals during middle age (6).

Evidence suggests that the relationship between early diet quality and adult mental health may be mediated by physical well-being. Firstly, the quality of one’s diet during early life is a robust predictor of physical health in adulthood. A study demonstrated that individuals who consume nutrient-rich foods (such as meat, fish, and milk) less frequently during late childhood exhibit poorer health outcomes later in life. They are more susceptible to chronic diseases, experience higher rates of acute illnesses, report increased levels of physical discomfort or pain, and display stunted growth (7). The findings of another study indicate that nutritional status during childhood (including experiences of starvation and infrequent consumption of fish and meat) can serve as a significant predictor for early physical health, specifically height as a proxy variable, as well as long-term physical health outcomes beyond the age of 30 years (8). Based on data from the China Health and Pension Follow-up Survey (2013–2015), researchers discovered a positive correlation between childhood malnutrition and an increased susceptibility to various chronic illnesses as well as diminished cognitive abilities among older individuals (9). Other similar studies have also proved that the quality of diet in childhood is closely related to the lifelong physical health of individuals (10, 11).

Furthermore, compelling evidence exists that elucidates the intricate relationship between physical and mental health. A longitudinal study encompassing a sample size of 10,693 individuals revealed that prior physical well-being can significantly impact one’s present mental well-being (12). Naylor et al. proposed that a significant proportion of clinical mental illnesses can be largely attributed to suboptimal physical health (13). Inadequate nutrition, particularly during childhood, can augment vulnerability to infectious diseases, thereby precipitating immunological dysfunction (14), and immunological dysfunction is considered as a shared and common mechanism underlying both mental and physical illness in adulthood (15). According to CTM, physical and mental health are inseparable, with physical health serving as the fundamental basis for mental well-being. Empirical evidence has demonstrated that enhancing an individual’s physical condition can yield favorable outcomes in terms of psychological disorders (16).

The state of qi in CTM serves as a reliable indicator of physical health status. Qi, one of the fundamental substances constituting the human body, is regarded as an essential form of energy and power within the body. Qi-deficiency refers to a lack of vitality that hinders overall bodily empowerment (17). People with evident qi-deficiency are more prone to physical ailments. Generally, the presence of insufficient energy and vitality, accompanied by fatigue and weariness, can be attributed to qi-deficiency (18). Prolonged qi-deficiency results in vascular blood stasis, ultimately leading to somatic discomfort and, in severe cases, atherosclerotic plaques within the vasculature, which are primary etiological factors of cardiovascular and cerebrovascular diseases (19). The inadequate generation of qi in the body due to poor diet and hunger leads to qi-deficiency, thereby adversely affecting both physical and mental well-being (17). The lifelong qi-deficiency constitution can be easily attributed to a prolonged inadequate diet and childhood malnutrition, which have long-term implications on health.

Multiple studies have demonstrated that height serves as a reliable indicator of physical well-being throughout an individual’s lifespan (20). For instance, a study encompassing a substantial sample size of 67,452 individuals revealed a significant association between height and overall health outcomes (21). The early-life burden of undernutrition and disease not only contributes to childhood mortality but also engenders enduring health risks for survivors, which are evidenced by stunted growth in adulthood and susceptibility to diseases in later life (22). Cámara et al. posited that adult height, serving as an indicator of childhood health, can serve as a proxy for the association between childhood health and later-life health outcomes (23). Utilizing adult height as a surrogate measure for physical well-being in adults, Wang and Niu discovered that early nutrition and the sanitary conditions of their living environment can significantly serve as predictors of individuals’ adult physical health (8). Height is widely acknowledged as a commonly used indicator for assessing early-life circumstances and physical well-being (24, 25).

Based on the aforementioned, we postulated that the mental health issues prevalent among contemporary college students can be partially ascribed to their substandard dietary quality during early life. Inadequate dietary quality in early stages leads to compromised physical well-being, subsequently augmenting the vulnerability to mental health problems during emerging adulthood. Consequently, this study endeavors to explore the pathway linking early diet quality and mental health of college students through an examination of physical well-being proxies such as height and qi-deficiency. Thus, we put forth the following three hypotheses:


H1: Early diet quality affects the mental health of college students;
H2: Height mediates the association between early diet quality and the mental health of college students;
H3: Qi-deficiency mediates the association between early diet quality and the mental health of college students.



The research model illustrated in Figure 1 below clearly delineates these three research hypotheses.

[image: Diagram showing relationships between early diet quality and mental health. Arrows indicate that early diet quality affects height and Qi deficiency, which in turn impact mental health. Hypotheses H₁ through H₃ are labeled along the arrows, suggesting various influences and pathways.]

FIGURE 1
 The research model and hypotheses of this study. The (+) sign denotes a positive correlation, and the (−) sign indicates a negative correlation.




2 Research methods


2.1 Measurements of key variables

Mental health was measured using the WHO-5 well-being index, which has been commonly used in studies on mental health and shows good reliability and validity (26). The assessment comprises of a set of five items, wherein participants are required to provide self-reports on their mental states (e.g., moods and sleep patterns) over the preceding two-week period. In the present study, a 5-point Likert scale response was employed for this measurement, ranging from 1 (never) to 5 (all the time). One of the items states, “I have felt cheerful and been in good spirits.” The mean score of all the items was utilized to assess the level of mental health, with higher means indicating better mental well-being. In this study, the Cronbach’s alpha coefficient for the five items was 0.75, demonstrating good reliability.

The measurement of qi-deficiency in this study was conducted using a set of five items, which were developed based on rigorous medical research in the field of CTM (17, 27). The participants were instructed to retrospectively recall their physical sensations experienced within the past three months and provide responses to each of the five items using a 5-point Likert scale, ranging from 1 (never) to 5 (all the time). One of the items reads, “I feel fatigue after mild activities.” The Cronbach’s alpha coefficient of this scale was 0.84, indicating a high level of internal consistency and reliability. The mean score of all the items was utilized to assess the level of qi-deficiency, with higher means indicating declining health condition.

Previous studies have indicated that self-reported height in adults serves as a reliable proxy for their actual height (8, 28); Therefore, this study employed self-reported height as an indicator of participants’ true stature. Participants were instructed to provide their height response to the question, “how tall are you without shoes in cm?”

The early diet quality was assessed using a five-item questionnaire adapted from Cao et al.’s study (29). which asked participants to recall their dietary habits before the age of 12, including on-time consumption of breakfast, fruit intake, meat and egg consumption, and milk drinking. One of the items is: “I had breakfast on time.” The 5-point Likert scale was used with “1” indicating “never” and “5” indicating “almost every day.” The Cronbach’s alpha coefficient of 0.75 indicated good reliability in measuring early diet quality. The early diet quality index is determined by calculating the average score of the five items, with a higher score indicating better early diet quality.



2.2 Controlling variables

Previous research has established that the mental health of college students is linked to family residence (0 = rural area, 1 = urban area) (30), academic pressure (31), and family economic status (32). Therefore, in addition to common control variables such as sex (0 = female, 1 = male), major (0 = science, 1 = art), and age, all three aforementioned variables were controlled for in this study.

We employed a single question to assess the prevailing academic pressure, wherein participants were requested to rate their current academic pressure on a 5-point Likert scale ranging from “1” denoting “no pressure at all” to “5” indicating “very high pressure.” Simultaneously, we utilized one question to gauge the present economic status of their families, whereby participants subjectively evaluated their family’s financial condition on a 5-point Likert scale with “1” representing “very poor” and “5” signifying “very rich.”



2.3 Sampling procedure

We employed convenience sampling strategies to distribute 860 paper-pencil-based questionnaires among students enrolled in four second-tier universities in Sichuan Province during October 2023. Prior to conducting the survey, verbal informed consent was obtained from all participating students. Ultimately, a total of 655 valid questionnaires were collected, resulting in an effective response rate of 76.16%. The detailed characteristics of the study sample are presented in Table 1.



TABLE 1 Basic characteristics of the sample (N = 655).
[image: Table detailing survey variables with frequencies and percentages. For age, 17–18 years: 79 (12.06%), 19–20 years: 190 (29.01%), 21–22 years: 213 (32.52%), 23–25 years: 173 (26.41%). For sex, male: 287 (43.80%), female: 368 (56.20%). Family residence, rural: 403 (61.53%), urban: 252 (38.47%). Major, science: 158 (24.10%), art: 497 (75.90%).]




3 Results


3.1 Means, standard deviations, and correlations

Descriptive statistics and correlations are presented in Table 2.



TABLE 2 Descriptive statistics and correlation of continuous variables.
[image: A correlation matrix table showing relationships between Early Diet Quality (EDQ), Mental Health (MH), Height, Qi-deficiency (QD), Academic Pressure (AP), Family Economic Status (FES), and Age. Statistical significance is marked by asterisks, with values indicating correlations. For example, EDQ and MH have a correlation of 0.38**. The average height of males is 170.89 cm (SD = 5.96) and females is 159.73 cm (SD = 5.74).]

The mean scores of early diet quality and mental health were 3.72 and 3.63, respectively, slightly exceeding the midpoint value of 3.00 on the 5-point Likert scale. The average height was recorded as 164.61 cm. The average qi-deficiency score was found to be 2.25. Moreover, the mean academic pressure and family economic status scores were reported as 3.45 and 3.38, respectively, slightly surpassing the midpoint value of 3.00 on the 5-point Likert scale.

The results presented in Table 2 demonstrate a positive correlation between early diet quality and both mental health (r = 0.38, p < 0.01) and height (r = 0.32, p < 0.01), as well as a negative correlation with qi-deficiency (r = −0.32, p < 0.01). Additionally, mental health is negatively correlated with qi-deficiency (r = −0.49, p < 0.01) and positively correlated with height (r = 0.32, p < 0.01). Academic pressure exhibits a negative correlation with mental health (r = −0.20, p < 0.01), while family economic status shows a positive correlation with mental health (r = 0.12, p < 0.01).



3.2 Regression analysis

The present study employed a three-step regression technique to discern the mediating roles among the variables (33). In the initial step, a regression analysis was conducted to examine the relationship between an independent variable, X, and a dependent variable, Y. If the regression effect was found to be significant, subsequent steps were performed. In the second step, another independent variable M was included in the regression model with X as predictors. The third step involved regressing Y on both X and M simultaneously. A mediating role for M would be supported if it significantly predicted Y in this final step. This study aimed to demonstrate that height and qi-deficiency act as significant mediators in explaining the association between early diet quality and mental health.

In step 1 (Table 3), the regression analysis examined the association between early diet quality and mental health, while in step 2 (Table 3), separate regression analyses were conducted to explore the relationships between early diet quality and both height and qi-deficiency.



TABLE 3 Mediation effect analysis based on a three-step regression.
[image: A statistical table showing three steps of regression analysis with variables: Sex, FR, Age, Major, AP, FES, EDQ, Height, and QD. Each step has columns for β and t values. Significant figures are marked with asterisks denoting levels of significance. Footnotes explain abbreviations and coding for variables.]

The results of Step 1 demonstrated a significant and negative association between early diet quality and mental health (β = 0.31, p < 0.01), thus confirming the first hypothesis.

Regarding the controlling variables, we observed a significant association between family residence and mental health (β = 0.19, p < 0.01), suggesting that individuals from urban areas exhibited superior mental well-being compared to their rural counterparts. Additionally, academic pressure demonstrated a negative correlation with mental health (β = −0.12, p < 0.01). Age, sex, major, and family economic status did not yield statistically significant effects on mental health.

Step 2 revealed a significant positive association between early diet quality and height (β = 0.21, p < 0.01), as well as a negative association with qi-deficiency (β = −0.26, p < 0.01).

Subsequently, in step 3, we performed a multiple regression analysis to examine the simultaneous effects of height, qi-deficiency, and early diet quality on mental health. The detailed results can be found in Table 3.

The regression results from step 3 demonstrated that, in the presence of height and qi-deficiency, early diet quality continued to exert significant effects on mental health (β = 0.18, p < 0.01), albeit with a smaller effect size compared to step 1 (β = 0.31, p < 0.01).

In addition, after controlling for early diet quality in the regression analysis, it was found in step 3 that height (β = 0.21, p < 0.01) and qi-deficiency (β = −0.35, p < 0.01) exerted significant effects on mental health.

Therefore, height and qi-deficiency partially mediated the relationship between early diet quality and mental health, indicating that hypothesis 3 is well supported.

The mediating role of height and qi-deficiency is illustrated in Figure 2.

[image: Diagram illustrating relationships between early diet quality, height, Qi deficiency, and mental health. Arrows show positive correlations: early diet quality to height (0.21) and mental health (0.18), height to mental health (0.21). Negative correlations: early diet quality to Qi deficiency (-0.26), Qi deficiency to mental health (-0.35). Statistical significance noted by asterisks.]

FIGURE 2
 The research model and hypotheses in this study.


The overall impact of the pathway “early diet quality → mental health” was 0.31, with an indirect effect through the pathway “early diet quality → height → mental health” of 0.04 (i.e., 0.21 * 0.21). Therefore, the mediating role of height between early diet quality and mental health accounted for approximately 12.90% (i.e., 0.04/0.31) of the total effect. Similarly, the indirect effect through the pathway “early diet quality → qi-deficiency → mental health” was 0.091 (i.e., 0.26 * 0.35). Hence, the mediating effect of qi-deficiency between early diet quality and mental health contributed to around 29.03% (i.e., 0.09/0.31) of the total effect. The mediating effect of qi-deficiency exhibited a greater magnitude compared to height in the association between early diet quality and the mental health of college students.




4 Discussion


4.1 Descriptive statistics for early diet quality, mental health, height, and qi-deficiency

The findings of this study indicate that the average early diet quality score among college students in China exceeded the midpoint value of 3.00 on the 5-point Likert scale. It can be inferred that the early diet quality of college students was deemed acceptable rather than excellent. This conclusion aligns with previous studies conducted between 2010 and 2017, which highlighted malnutrition as an ongoing public health concern among Chinese adolescents (34, 35).

The mean mental health score slightly exceeded the midpoint value of 3.00 on the 5-point Likert scale, indicating that college students exhibited an acceptable rather than excellent level of mental health status. This finding aligns with previous studies highlighting the prevalence of mental health issues among Chinese college students (1).

In this study, the average height of college students was found to be 164.61 cm (170.89 cm for males and 159.73 cm for females), which surpassed the mean height observed among Chinese adults aged 18 to 44 in the years spanning from 2015 to 2019 (169.70 cm for males and 158.00 cm for females) (36). The primary reason for this outcome is primarily attributed to the fact that college students, on average, exhibit a greater height compared to the general adult population.

College students reported an average qi-deficiency score of 2.25 on the 5-point Likert scale, indicating a mild state of qi-deficiency among college students based on CTM principles. Since no prior surveys have been conducted on qi-deficiency specifically in this population, direct comparisons with other studies are not feasible.



4.2 Relationship between early diet quality and the mental health of college students

The first hypothesis posits that early diet quality is a significant predictor of mental health, which is strongly supported by the regression analysis (β = 0.31, p < 0.01) in step 1 (Table 3). This finding aligns with previous studies conducted by Venables and Raine (4), Liu et al. (5), and Hock et al. (6), all of which have demonstrated the substantial impact of early diet quality on mental health outcomes during adulthood.

Our second hypothesis posits that height serves as a mediator in the relationship between early diet quality and mental health, which is strongly supported by the regression analysis conducted in steps 2 and 3 (Table 3). Firstly, our findings reveal a positive predictive effect of early diet quality on height (β = 0.21, p < 0.01), indicating a significant and favorable impact of early nutrition on the physical well-being of college students. This outcome aligns with previous literature (8, 22, 37), where it has been highlighted that early nutrition and diseases are crucial non-genetic factors influencing growth and adult body height (37). Secondly, we observe a positive association between height and mental health among college students (β = 0.21, p < 0.01), suggesting that physical well-being contributes to mental well-being—a finding consistent with prior research (13, 16). For instance, Happell et al.’s literature review demonstrated the beneficial effects of improving physical status on mental health (16).

The third hypothesis, which posits that qi-deficiency may serve as a mediator in the relationship between early diet quality and mental health, is also strongly supported. Firstly, there was a significant predictive association between early diet quality and qi-deficiency (β = −0.261, p < 0.01; step 2 in Table 3). According to CTM, prolonged inadequate dietary intake or childhood illnesses are primary factors contributing to the development of a constitution characterized by qi-deficiency (38). For instance, suboptimal nutrition during childhood can impair the functioning of internal organs (particularly the spleen and stomach), leading to lifelong qi-deficiency (39). Secondly, our findings demonstrate a significant impact of qi-deficiency on mental health (β = −0.35, p < 0.01; step 3 in Table 3), aligning with previous research findings (40, 41). A study revealed that both sexes exhibited associations between major depression and conditions characterized by either qi-stagnation or qi-deficiency; particularly noteworthy was the link observed between major depression and male individuals with qi-deficiency (41).

In summary, all three hypotheses were strongly supported, indicating that early diet quality has a significant impact on the mental health of college students through the mediating pathways of height and qi-deficiency. Notably, the mediating effect of qi-deficiency was found to be greater than that of height. Given that both height and qi-deficiency reflect an individual’s physical health status, these findings suggest that early diet quality can indirectly influence adult mental health through its effects on physical health in adulthood.



4.3 Effects of controlling variables

Regarding the controlling variables, our findings indicate that individuals residing in urban areas exhibit superior mental well-being compared to their rural counterparts. This disparity can be attributed to the fact that families in urban regions of China possess greater access to family and public educational resources for their children, including financial support and educational opportunities (42). Additionally, we observed a negative association between academic pressure and mental health. This can be explained by the notion that heightened academic pressure elicits an immunological response, ultimately leading to detrimental effects on both physical and mental health (43).



4.4 Theoretical and practical implications

The findings of this study suggest that early dietary quality may have an indirect impact on mental health in early adulthood through its influence on physical health. This outcome aligns with the concept of health in CTM, which emphasizes the interdependence of physical and mental well-being (44). Furthermore, it is consistent with contemporary research indicating a close relationship between physical and mental illnesses, sharing common underlying mechanisms (45). For instance, previous research has demonstrated that inadequate nutrition during childhood can heighten susceptibility to infectious diseases, thereby leading to immunological dysfunction (14), which serves as a shared mechanism for both mental and physical disorders (15).

Furthermore, this study suggests that physical health acts as a mediator in the relationship between early diet quality and mental health among college students. It identifies two specific pathways, namely height and qi-deficiency, with the mediating effect of qi-deficiency being significantly stronger than that of height. Previous studies have commonly considered height as a reliable proxy for early nutrition and overall health throughout life. However, this study proposes that compared to height, qi-deficiency may serve as a more accurate proxy for early nutrition and long-term health outcomes. According to CTM, poor diet quality leading to qi-deficiency during early life can render individuals more susceptible to both physical and mental health issues across their lifespan. In summary, from a theoretical standpoint, this study elucidates the precise mechanism through which early diet quality influences mental health during young adulthood.

In practical terms, this study suggests that the prevention of psychological issues among college students should commence with their childhood experiences, including early dietary quality. The issue of dietary quality in primary schools continues to be a matter of public health concern, particularly in towns and rural areas. It is well-known that many boarding school students in these regions exhibit aversion toward the provided meals, leading to common occurrences of picky eating, breakfast skipping, and infrequent milk consumption. Evidently, such practices can have detrimental effects on their physical well-being, resulting in stunted growth and qi-deficiency; ultimately potentially impacting their mental health during their future college years.

Furthermore, this study can aid college students in early detection of subtle indicators of declining physical and mental well-being. In the context of CTM, qi-deficiency can be regarded as an initial sign of deteriorating physical and mental health. When college students experience symptoms such as excessive sweating after minimal exercise and a lack of strength, they should modify their lifestyle to restore qi levels in the body instead of persisting with unhealthy eating habits like consuming junk food or skipping breakfast until clinical intervention becomes necessary. To summarize, for college students who had poor dietary quality during childhood, attending to their own qi-deficiency status is highly beneficial for healthcare.




5 Strengths and shortcomings of this study

This study possesses two distinct theoretical advantages. Firstly, it highlights the significance of both height and qi-deficiency as mediators in the relationship between early diet quality and mental health. While previous studies have often employed height as a proxy variable for early experiences and lifelong health (21, 25), few have examined its role as an intermediary variable between early diet quality and mental health during early adulthood. Moreover, although some Chinese scholars have identified a strong correlation between qi-deficiency and psychological disorders such as anxiety and depression (41, 46), limited research has explored the mediating effect of qi-deficiency on the association between early diet quality and mental health during early adulthood. Secondly, this study demonstrates that qi-deficiency plays a stronger mediating role than height in linking early diet quality to mental health outcomes, suggesting that qi-deficiency may be a better predictor of college students’ mental well-being compared to their height. This finding aligns with the concept in CTM that emphasizes the fundamental importance of qi–a vital substance providing energy and power – for both physical and psychological well-being (47).

This study holds practical significance as it pertains to the prevention of mental health issues. Qi-deficiency serves as a valuable indicator in this regard, enabling college students to promptly adjust their lifestyle (e.g., adopting a healthier diet and prioritizing rest) upon experiencing symptoms such as excessive sweating after minimal exercise and lack of strength. While inadequate dietary habits during early life may impact height and contribute to qi-deficiency in adulthood, the latter can be effectively addressed through the adoption of a healthy lifestyle (17), whereas adult height remains unmodifiable. Given the Chinese government’s current emphasis on mental illness prevention, it is crucial to acknowledge the substantial influence that qi-deficiency exerts on mental health.

However, this study has several limitations. Firstly, we did not incorporate other physical discomforts such as stomach discomfort, menstrual pain, and cold extremities to assess the physical well-being of college students. Based on interview responses from the study participants, these symptoms are prevalent among college students. By including these indicators in our assessments, a more comprehensive measurement of physical health status can be achieved, enabling a more detailed estimation of the mediating role of height and qi-deficiency. Secondly, our sampling technique was non-randomized and limited to second-tier universities without representation from first-tier institutions. Consequently, the sample used in this study lacks representativeness which compromises its external validity. Future research should address these limitations to further explore the intricate relationship between early diet quality and both physical and mental health during early adulthood.
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This paper presents perspectives on the stigma and shame around mental health in conservative communities, and some of the issues faced by health systems in those communities. The various causes of stigma are explored, and how these are often more pronounced in culturally reserved, conservative communities. While health systems are supposed to provide support for mental health sufferers, this stigma sometimes even extends to healthcare workers, which can discourage patients from asking for assistance. Solutions and reforms are needed, for example education programs; addressing gender norms, and the consideration of culture and religion, to form effective solutions. It is also suggested that alternative therapies and support mechanisms, including digital solutions such as artificial intelligence chatbots, may be useful to provide much needed support to individuals with poor mental health. Along with integrating options such as CBT (cognitive behavioral therapy), it may be useful to draw on indigenous psychologies, such as Islamic psychology, as a way of decolonizing approaches. Therefore, when considering solutions, cultural and religious norms must be considered to ensure their efficacy and acceptance.

Keywords
 mental health; conservative communities; artificial intelligence—AI; Islamic psychology; stigma and shame


Introduction

This paper presents perspectives on the stigma around mental health in conservative communities, and the association of mental health with shame that is being dealt with by many health systems around the world. This is particularly apparent within developing countries and areas where cultural values and practices may influence treatment options. For example, Elshamy et al. (1) conducted a systematic review of 16 qualitative studies into mental health seeking behaviors in Middle Eastern countries (typically conservative communities), and they discovered negative attitudes toward mental health, including stigma and shame. Furthermore, in a cross-cultural comparison of mental illness stigma and help-seeking attitudes conducted across 16 Arab countries, Fekih-Romdhane et al. (2) found that out of 10,036 respondents, one in four held stigmatizing attitudes toward mental health and negative attitudes toward seeking support.

Encouraging access to mental health support within such conservative communities, where religion, moral and social identity, and the role of the family take precedence, is often difficult (3). This is in part because mental health problems are sometimes viewed as shameful and are, therefore, hidden from friends, family and the workplace (4). Addressing the stigma around mental health is essential to public health provision because it can lead to delays in seeking support, which may exacerbate the condition. In addition, it can have negative consequences not only for sufferers, but also for their families and caregivers, along with poor treatment outcomes due to fears over sharing information about symptoms (5).

A deep understanding of conservative communities and the persistence of the stigma around mental health is essential to ensuring the wellbeing of individuals and the functioning of society as a whole. Therefore, this review of mental health stigma in conservative communities, and the problems faced by the public and healthcare practitioners, adds to the knowledge in this area, and it may be useful in informing future research pathways and findings solutions. Furthermore, while education and “changing the cultural narrative around mental health” [(6), p. 1920] is essential, novel approaches are also needed to directly mitigate the stigma related to mental health conditions. As we enter into the fourth industrial revolution, new digital options and technologies such as artificial intelligence may provide unique solutions.



Culturally based stigma and shame

The definition of stigma proposed by Goffman (7) posits that stigma is an attribute that devalues a person and sets them aside from others. This definition lays bare the vulnerability of individuals with a disability, especially those with mental health needs. Furthermore, it is well documented in the literature that people with a mental illness (PWMI) face stigma from multiple sources, including schools, hospitals, places of worship and sometimes even from their own families (8, 9). For example, Zolezzi et al. (10) found that the stigma related to mental health in Arab collectivist societies extends beyond the sufferer to the whole family, impacting their reputation; therefore, the stigma and shame around mental health is exacerbated for PWMI due to concerns about the impact on their wider family as well as themselves. Similarly, Andrade et al. (11) explain that in conservative communities where traditional family values and the notion of “honor” exist, “mental health issues are more likely to be perceived as threatening the integrity of the family, given that mental health stigma affects the reputation of the family involved” [(11), p. 2].

The reasons for these negative attitudes toward mental health have been shown to have multiple origins that include culture and tradition, prejudice, and ignorance (12). Although this pattern of behavior is common in many societies, it is often more pronounced among culturally reserved, conservative communities (13), where traditional practices and doctrines have shaped how healthcare workers (HCWs) receive and relate to their clients. Similarly, it has become common place in the literature for authors to draw a link between level of education, mental health literacy and mental health stigma and shame (10, 12, 14). Based on these associations, it has been suggested that mental health stigma is less problematic in populations with higher levels of education or among societies that have high levels of mental health literacy (15). Therefore, it is plausible that knowledge about mental health may provide insights into how individuals perceive and manage mental illness, as well as how the general public interacts with those who suffer from it (16). Despite this, in reality, positive attitudes around PWMI do not always correlate with higher levels of education (17, 18).



Healthcare systems

Mental health services across conservative communities in the Gulf region have been receiving increasing support, for example, in Qatar, the launch of the National Mental Health Strategy for Qatar in 2013 led to mental health services transitioning toward more community based care within a more comprehensive and integrated system (19). It is notable that across the Gulf region during the COVID-19 pandemic, technology was increasingly used to support mental health sufferers, such as cloud based big data systems, artificial intelligence and AI chatbots, online health communities, and telehealth platforms, were introduced as a response to the pandemic, paving the way for digital mental health solutions. Therefore, Chew et al. (20) (p. 2) claim that “digital mental health tools are the silver lining we are fortunate to have, as they can empower responses to the COVID-19 outbreak at a scale that was never before possible in human history.”

As expected, the health system is supposed to be a haven for people with mental healthcare needs, but structurally, the gaps in the system allow PWMI to fall through the cracks, and for various reasons, HCWs have been implicated in barriers to access for many PWMI through their negative attitudes (21). Furthermore, Knaak et al. (22) explain that stigmatizing attitudes toward mental health suffers are consistent across the stages of healthcare delivery and provision. This is a conundrum that requires further analysis, because in consideration of academic scholarship, and in relation to the general population, HCWs should set a positive example in matters relating to mental health. Indeed, we must consider the opposite argument where there is strong support for HCWs in their capacity as role models and positive change agents and advocates for PWMI (23). However, due to the key role of HCWs in ensuring the best possible care for those who need it, even a singular negative report in this regard is one too many.

Public stigma is believed to be pervasive and holds the potential to foster negative mind-sets that build long-lasting views that may influence important decisions regarding help seeking behaviors (24–26). However, not only does the stigma around mental health manifest itself in the general population, and therefore, the friends and relatives of sufferers, but HCWs are also implicated in the stigma and shaming of PWMI. This connection is especially significant because these individuals act as gatekeepers to healthcare access, therefore PWMI can face an implicit obstacle to accessing the care they need. Moreover, a health workforce lacking in knowledge or with negatively inclined practitioners will lead to the creation of an environment that is unaccommodating for service users. As such, the resulting unfavorable experiences may discourage the care recipient from asking for assistance (27).



The context of conservative communities

One may argue that there is a contextual basis for the experiences around mental health, which may be due to variations in culture and religion, or purely based on individual differences (22). For instance, there are those who fervently believe that religious convictions can solidify attitudes that shape or form views expressed by individuals (24, 28). In conservative communities, such as some across the Middle East and North Africa (MENA) region, mental health stigma is a prominent topic of concern. This is due in part to its influence on access to mental healthcare, as well as its impact on medical practices in general. Saudi Arabia may be considered as a prime example of one of these communities.

Situated in the MENA region, Saudi Arabia is predominantly an Islamic country, and as such, the views and attitudes toward PWMI and the use of mental healthcare services may have been shaped by cultural practices and religion (6). Accordingly, a Saudi hospital-based study suggests that there may be a bias toward PWMI (29). This can be seen in reports that show that about half of a sample of specialist doctors held stigmatizing views toward PWMI (30). This again shows that individuals with higher education, even among those who are medically trained, may be involved in the stigmatizing and shaming of people with mental healthcare needs (10, 29). Regarding this point, Alamri (29) highlights that in the general population, there is skepticism about taking part in mental health conversations or accessing mental health screening programs. This is based on beliefs that such programs are meant only for people suffering from insanity. In addition, patriarchy is well engrained in many of these communities (31), and as documented, men in these settings are more likely than women to express negative attitudes toward PWMI, even among HCWs (32). This may influence health seeking decisions, particularly for women and their children when they come in contact with a male HCW who may exercise undue control over a patient-doctor encounter. This again may have implications for stigma and shame (31). Accordingly, Awad et al. (4) suggest that psychology solutions should consider religiosity.

Could it be based on these beliefs and practices that some HCWs transfer deeply held views about mental illness in their dealings with those who seek mental health services? Or could it be based on ignorance or poor mental health education among HCW? In conservative communities such as Saudi Arabia, multiple factors may apply, including the diverse background of HCWs, inadequacies of training and, indeed, the influence of culture (32, 33). However, the bottom line is the overall impact of this on limiting access to mental healthcare and the potential to drive PWMI toward the patronage of substandard care (10, 34).



Discussion

Whatever the root cause of the problem, action to change the attitudes of the general public toward mental health in conservative communities, alongside health reforms and training for HCW, is urgently required. This should include addressing gender norms and the consideration of culture and religion to form effective solutions. According to Alattar et al. (6) (p. 192), to change the cultural narrative around mental illness, “Education and anti-stigma campaigns need to be developed and further training needs to be developed for mental health professionals who need to offer greater support in this area.” In the meantime, alternative therapies and support mechanisms may be useful to provide much needed support to individuals with poor mental health.

With regard to the future of mental health, including in conservative communities, Van Daele et al. (35) state there is a demand for digital therapy that uses psychological theories and methods to interface technology with healthcare to support mental wellness. Furthermore, some have suggested that technology could serve as a bridge between PWMI and healthcare staff or therapists by, as the case may be, offering relief and comfort (35). Cognitive behavioral therapy, or CBT, is a treatment that aims to help people modify their thought processes and behaviors in order to improve their mental health, and its approaches have been integrated into chatbots for mental health. Furthermore, Haque (31) suggests embedding indigenous psychologies to decolonize approaches and ensure culturally appropriate treatment, including Islamic psychology, which considers the nature of the human soul, the development of personality, and the evil eye. This should lead to more rounded solutions and support that is accepted by the communities in which it is offered.

It has been shown that conservative communities face a unique set of problems related to the stigma around mental health and its persistence. While educating healthcare professionals and the public is crucial to changing the cultural narrative, there may also be other alternative approaches that can provide solutions, especially considering the current speed of advance in digital technologies. It may also be possible for religious and cultural norms to be embedded within that technology. That is, given the multiple challenges plaguing the healthcare system in conservative communities, the integration of technology may prove beneficial in enhancing mental health services, especially for individuals suffering from anxiety and depression (36). Although there is a dearth of research on chatbots for mental health in the MENA region, Ujiro et al. (37) report that there may be some progress, as shown in the use of a chatbot called OlloBot, which has been used by doctors to help patients manage their diseases at home and triage patients (37). With this evidence, it becomes imperative to source alternative remedies, such as artificial intelligence tools that are less stigmatizing to PWMI, while attempts are made to improve attitudes and health systems reform and re-strategize to position mental healthcare at the heart of the people they serve.



Conclusion

It is clear that stigma and shame are a major stumbling block to accessing mental health services in conservative communities. Unfortunately, the stigma extends beyond the individual to their family members, exacerbating the shame they feel. In addition, the healthcare workers who are expected to support those with mental health difficulties also sometimes contribute toward the stigma and feelings of shame, leading to further discouraging patients from seeking assistance. This situation requires a range of responses to address the problem within an environment where mental health problems are on the rise. Such responses should be culturally relevant, religiously appropriate, informative and educational, and utilize cutting edge technologies.
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Introduction: Elite athletes' help-seeking on mental health might be influenced by their mental health literacy (MHL) and mental health experiences. The current study aimed to explore the MHL, experiences and help-seeking behaviours among elite athletes using a qualitative approach.
Methods: Face-to-face semi-structured interviews were conducted among 20 Chinese elite athletes, 12 coaches, and 5 team officials. Interview data was analyzed using content analysis.
Results: Seven main themes emerged from the analysis. The current study revealed that Chinese elite athletes suffered from various mental health issues and athletes' MHL levels, help-seeking attitudes and intentions, Chinese sports environments, and Chinese cultural background could impact their help-seeking behaviours.
Conclusion: Support for Chinese elite athletes' mental health and help-seeking requires improvement.
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Introduction

The importance of elite athletes' mental health has been well-recognised by several originations, such as the International Olympic Committee (IOC) (1), the International Society of Sport Psychology (ISSP) (2), the European Federation of Sport Psychology (FEPSAC) (3), the American Medical Society for Sports Medicine (AASQP1) (4), and researchers (5, 6). Yet, mental health issues among elite athletes remain prevalent, which may have negative impacts on athletes' mental wellbeing, performance, and development (5, 7–9). Elite athletes often struggle with mental health issues such as anxiety disorders, depression, eating disorders, sleeping issues and other mental health issues (1, 10–12). Specifically, the prevalence of anxiety disorder in elite athletes ranges from 6.0% (clinically confirmed) (13) to 14.6% (self-report) (14) and depressive symptoms from 4% (13) to 68% (15). The estimated prevalence of eating disorders and/or eating disorders in athletes is between 0 and 19% in men and 6 and 45% in women (16). More than half of U.S. college athletes regularly experience sleep deprivation, especially during the season, with 50% sleeping <7 h a night and 79% sleeping <8 h (17). An investigation of 210 Chinese elite athletes revealed that over 30% of these athletes suffered from depression and anxiety (18). Additionally, compared with team sports athletes, athletes in individual sports tend to suffer from higher levels of depression and anxiety (19, 20).

Despite that elite athletes may have mental health issues, they often delay seeking professional help for years (21, 22). Help-seeking, as used in the context of mental health, is an adaptive coping strategy that entails looking for outside support to address mental health issues (23). It is a multifactorial process that involves how cognition (e.g., beliefs, attitudes) influences intentions and subsequent behaviours and focuses on communication and action for advice, treatment and support for a health problem (23). Previous research has found that 86% of Chinese elite athletes have never sought professional help for mental health issues (24). Athletes may encounter certain obstacles in the elite sport environment that affect their attitudes and, ultimately, make them less likely to ask for assistance (25). How to encourage athletes' help-seeking behaviours has become a high priority for research and for policy or programme initiatives (23).

Some studies have shown that poor mental health literacy (MHL) is a major barrier to help-seeking behaviours in athletes (26, 27). MHL is defined as the knowledge and beliefs about mental disorders that can assist individuals in recognising, managing or preventing mental issues (28). It is common that elite athletes often lack knowledge of the symptoms of mental disorders, such as the difference between fatigue caused by physical exhaustion and fatigue caused by depression or anxiety (21). In particular, 70% of Chinese elite athletes showed low levels of MHL (24). Therefore, prompt action to improve their MHL is needed (25).

Stigmatising attitudes towards mental health influence athletes' help-seeking behaviours when suffering mental health problems. It refers to the negative attitudes towards individuals or groups who exhibit traits or behave in ways that are perceived as inappropriate or insufficient by the broader community (29, 30), which further divided into can be public stigmas and self-stigmas. public stigma is the notion expressed by the general public that the stigmatised group is socially unacceptable (31). Self-stigma is the devaluation of an individual's self-worth and self-efficacy that happens when they encounter mental health problems as a result of stigma from the public (31). Sports contexts sometimes discourage showing weakness, hence there is a significant level of stigma associated with mental health concerns in sports culture (32–34).

The avoidance of help-seeking when suffering from mental health issues can be explained by the psychological theory of behaviour change (35). Specifically, the help-seeking theory (36) and the theory of planned behaviour (37) provided an effective theoretical underpinning for this study. According to the help-seeking theory, the help-seeking theory comprises four steps: (1) problem recognition and assessment; (2) symptom expression and support need; (3) assistance sources' accessibility; and (4) readiness to look for and tell sources (36). The first and the second steps are associated with MHL and help-seeking attitudes (38). Additionally, according to the TPB, attitudes predict intentions, which in turn predict behaviours (37). In summary, the above two theories include a person's knowledge and perceptions of available sources of help and his or her attitudes, intentions and behaviours about help-seeking (36).

Chinese cultural background and sports environment is different from Western countries. Chinese elite athletes who are trained in China's “Whole Nation” system may experience various unique mental health issues and risk factors due to the highly competitive collective training environment (32). In particular, their training and competition experiences are deeply associated with the significance of their national identity and culture. Indeed, the cultural differences between Western and Eastern countries are relatively large, especially in mental health. Take the example of the US and China: in the US, the purpose of mental health reflects individualism, namely, “assist individuals to overcome obstacles to their personal growth, wherever these might be encountered, and … [achieve] optimum development of their personal resources” (39). This objective is mainly focused on individuals and their personal rights and interests (40). In contrast, the objectives of mental health services in China are “to enhance public mental health, facilitate social stability as well as interpersonal harmony, and improve public well-being … and to foster personal morality, promote coordinated … economic and social development, nurture and exercise socialist values and principles” (41). This definition has three aspects: emphasising public health, facilitating harmony, which involves individuals and society, and emphasising morality and social responsibility (40). It should be noted that the different perspectives on mental health are highlighted in different cultural values, especially in terms of individualism and collectivism (40). However, most studies focusing on mental health issues, MHL and help-seeking behaviours are from developed countries (42, 43). Research in developing countries, e.g., China, which may have a different culture, may further enrich the literature (42).

Furthermore, previous relevant qualitative studies are often based on a single perspective, such as coaches or athletes. For instance, Wood et al. (27) focused on the experiences of mental health issues and help-seeking from the perspective of male professional football athletes. However, such analysis from one perspective may not capture the full image of the story (44, 45). Thus, this paper aims to understand the mental health experiences, MHL and health-seeking behaviours of Chinese elite athletes from the triangulated perspectives of elite athletes, coaches, and sport team officials.



Methods


Philosophical orientation

Researchers should acknowledge their epistemological and philosophical positions when performing qualitative data analyses (46). In this study, the principles of critical realism was followed (47), which is based on a realist ontology and a modified dualist/objectivist epistemology. Critical realism assumes that subjects' understanding of truth cannot be objectively or fully measured, and it emphasises that the influence of the researcher should be controlled to produce knowledge as objectively as possible (48). Therefore, critical realism allowed us to acquire insights into the experiences, knowledge of mental health and help-seeking behaviours of the participants, and to do so with consideration of various perspectives.



Participants

Elite athletes, coaches, and team officials from different sport training centres in two Chinese provinces were invited. Interviewees were selected using the following criteria: (a) elite athletes competing at regional, national, or international levels; (b) coaches competing at regional, national, or international levels; and (c) team officials in administrative roles who served as heads of sport training centres. No incentives were given for participation and they can voluntarily decide whether or not to participate. Conditional on the acceptance of invitation, interview appointments were made. As athletes in individual sports have been shown to experience a higher incidence of mental health symptoms than athletes in team sports (19, 20, 49), this study involved elite athletes in individual sports only. All the participants were recruited from Guangdong and Hubei Provinces in Mainland China.



Procedure

Convenience sampling method was used in this study. The sampling process stopped when the number of interviewed participants reached the saturation of qualitative research (50). Signed letters of consent were received from the participants before the interview. Additionally, the parents of participants under the age of 18 provided their informed consent. All of the participants were promised that their data would be kept confidential. No participants refused to participate or dropped out of the study after the commencement of the interview, although they were allowed to drop out of the interview if any topic they felt uncomfortable or unwilling to discuss.

The interview guidelines included open-ended questions regarding the experience of mental health issues caused by training and competition, knowledge of mental health issues and risk factors, knowledge of help available, elite athletes' help-seeking attitudes, intentions and behaviours, and related factors that may affect their behaviours. Therefore, the interview questions involved (1) what do you think mental health is? (2) have you/athletes had mental health experience? (3) what are the help-seeking behaviours among athletes? (4) what are the athletes' knowledge of mental health issues and risk factors? (5) what are the help-seeking attitudes and intentions among athletes? (6) are there any other factors that impact help-seeking behaviours? They were encouraged to be as open and honest as possible concerning their past experiences. Because participants were not informed about the operationalised definition of mental health issues, they may hold different understanding of mental health issues.

Face-to-face semi-structured interviews were conducted to explore elite athletes' experiences of mental health issues, MHL, potential factors related to help-seeking behaviours. The interviews with the athletes and coaches were conducted in the counselling rooms after training sessions. The interviews with the team officials were conducted in their offices. The interviews were audio-taped, and all of the audio recordings were later transcribed verbatim. The durations of the interviews varied from 21.42 to 60.2 min. A code was used for each participant, and the participants' names were not mentioned in the results or the reports. Ethical approval was received from the Research Ethics Committee of XXX University [masked for review].



Data analysis

The data was analysed with the assistance of NVivo Qualitative Data Analysis Software, Version 11 (QSR International Pty Ltd 2015). The content analysis approach was followed in line with the analytic induction method recommended by Elo and Kyngäs (51). Qualitative content analysis is a research method that involves the systematic categorisation process of coding and identification of themes or patterns to enable the subjective interpretation of text data content (52). It focuses on the features of language as a means of communication, paying particular emphasis to the text's content or context (53–56). Text data can come from interviews, focus groups, narrative answers, open-ended survey questions, print media like books, journals, or manuals, or it can come from verbal, print, or electronic sources (57). Specifically, there are three steps: creating tags, creating categories and analysing categories. First step, meaning units in the form of tags were created representing useful information from the participants. This procedure involved dividing the interview texts into meaning units and tagging them with temporary names that represented the key concepts of the text segments. Second step, categories were created by combining similar meanings and to determine labels that would describe the broader topics for each related cluster of tags. Tags may belong to more than one category. Third, the step of analysing categories involved identifying the similarities and differences in content between categories (58, 59). The whole coding process was conducted by two independent coders, separately. Discrepancies were resolved via discussion between the two coders to reach an agreement (27). Yardley's four guidelines: sensitivity to context, commitment and rigour, transparency and coherence, and impact and importance (60, 61) were also followed to improve the trustworthiness.




Results


Demographic information

In total, 20 athletes (M age = 22.5, SD = 4.37, range = 15–32; male = 10), 12 coaches (M age = 39.08; SD = 10.56, range = 26–59; male = 8) and five team officials (M age = 47; SD = 4.47, range = 42–54 years; all males) took part in the interviews. The recruited athletes were from shooting (three females and four males), badminton (two females), table tennis (two females and two males), boxing (one male), weightlifting (one female and one male), swimming (one male), gymnastics (two males), and long jump (one male), with training experience ranged from 4 to 15 years (M = 10.32; SD = 3.09). The elite athletes either competed at the national (n = 11) or international levels (n = 9). The recruited coaches were from shooting (one female and two males), badminton (two males), gymnastics (one male), jump (two males), martial (one male), diving (one male), and fencing (two males). The coaches had between 3 and 30 years (M = 13.17; SD = 9.73) of coaching experience, and competed at the regional (n = 5), national (n = 2) or international levels (n = 5). The team officials were the heads of the sports programmes for the participating athletes and coaches, namely badminton, table tennis, martial arts, track and field, and water sports programmes.



Themes

Seven main themes involving thirteen sub-themes emerged from the content analysis. Seven themes were (1) mental health experiences; (2) mental health literacy; (3) help-seeking attitudes; (4) help-seeking intentions; (5) help-seeking behaviours; (6) Chinese sports environment and (7) Chinese cultural background. The results in terms of themes, sub-themes and condensed meaning units are presented in Table 1.


TABLE 1 The themes, sub-themes, and condensed meaning units (MU) of mental health experiences, mental health literacy, and help-seeking behaviours of Chinese elite athletes.
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Experiences of mental health

Regarding the experience of mental health, the participants in all three groups admitted that the majority of elite athletes suffer from various mental health issues, and these mental health issues might lead to poor performance.


Experiences of mental health issues

The participants across three groups perceived depressed mood and anxiety about performance to be the most prevalent mental health concerns among elite athletes. Sleep-related concerns were emphasised by the athletes and coaches. Weight control issues were also highlighted by the athletes and team officials.


Depressed mood

Many elite athletes reported having experiences of low mood, tearful situation, and feelings of worthlessness during training. The coaches and team officials highlighted that these kinds of emotions are associated with injuries, weight control issues and dissatisfaction over past performance.

	I feel like I'm having a breakdown. I can't even train on the training ground. When I start training, I can't stop myself from crying. I even cried in a dream. I feel depressed, and am suffering as a result of training. I can't stand it. And I feel worthlessness about my training, about this game (Athlete 14).
   One athlete got injured. She was afraid to practise the diving technique related to her injury. When I asked her to do this diving technique, she cried. This situation lasted for several months (Coach10).
   Athletes suffer from depressive symptoms for various reasons, such as injury or weight control, but the main reason is poor performance (Team official 1).



Competitive anxiety

In particular, anxiety often rise in elite athletes before competitions, especially for significant major events. Such pre-competitive anxiety, as pointed out by coaches and team officials, can cause muscle tension, fatigue, loss of appetite and sleep problems, which may reduce athletes' performance.

	When I'm stressed, I tend to worry about training. And I can't sleep, I don't sleep all night, and I feel anxious. But when I can't sleep, I get more and more anxious. I don't know what to do (Athlete 14).
   Some athletes might have pre-competitive anxiety. They can not perform well as usual due to muscle tension and sleep difficulties (Coach 9).
   They felt anxiety before the competitions, especially for those significant upcoming competitions, such as the Whole National Game and championship which recognised as the most important competitions each year. Muscle tension, loss of appetite and some other physical symptoms could be observed (Team official 4).



Sleep-related concerns

The elite athletes and coaches recognised that insufficient sleep is likely to happen during the nights before competitions. Some athletes had been suffering from sleeping issues for a long time, and experienced high levels of fatigue. These issues were believed to affect the athletes' participation and performance in their sports.

	I just can't sleep. It's been a long time, about a year. I always feel tired. If you can't sleep well, you can't recover. Thus, I can't train well during the day (Athlete 10).
   If athletes do not sleep well for a long time, it will affect their training qualities and competitive ability. Because they will feel tired all day and will not focus on training (Coach 3).



Weight control issues

The elite athletes and team officials identified that athletes might develop eating and weight-control issues that could affect their physical functions. Such issues may have psychological consequences, especially for those engaged in weigh-in sports. However, eating and weight control difficulties were not emphasised by coaches.

	It is believed that weight control could influence the competition and mental health issues. It is hard to prepare for the competition after you lose your weight because you do not have enough energy to prepare. Negative emotions emerged. It could be an important issue for us (Athlete 3).
   In elite training, athletes suffer from eating and weight control problems. For example, athletes in weigh-ins sport, such as boxing, wrestling and lightweight rowing, need to control their weight for competitions. However, they may suffer from anxiety due to their strict requirements and those of their coaches, thus inadequate intake and negative psychological states due to weight control can affect their performance (Team official 5).




Impact on performance
 
Performance

The participants felt that mental health issues might result in poor performance in training, which could hinder athletes' performance in competitions. The depressed mood, competitive anxiety, sleep-related concerns, and weight control issues negatively impact on performance, especially in the major international or national sports events.

	All of us are worried about poor performance, especially in the major international or national sports events, such as the Whole National Games. Firstly, we were afraid of being disappointed by families and coaches. Secondly, the benefits, including money, fame, and, even your future, would push you to think about the competition, the results. The more pre-competition anxiety had, the poor performance you got (Athlete 2).
   Athletes worry about a competition if they can't turn their stress into motivation immediately. With this negative thinking, their perception will worsen, which will increase their fear and worry. Thus, it can lead to poor performance and low participation in training (Coach 3).
   I think the competition anxiety and stress-related issues could lead to poor performance (Team official 3).




Mental health literacy

Although concerns about mental health issues have increased within sporting community, the participants admitted that their knowledge of mental health issues, the approaches they used to acquire this knowledge and their knowledge of the available helps were not sufficient.


Knowledge of mental health issues

The participants across groups admitted that athletes do not have adequate knowledge of mental health issues, mental health risk factors, and access to possible sources. Some admitted that their possible sources of knowledge are coaches, sports psychologists, parents, friends, teammates, the Internet, and books, which enabled them to develop knowledge to be aware of mental health issues. Some of them perceived the need for education on mental health information. Additionally, coaches and team officials emphasised the education level of elite athletes might have impacted their awareness of mental health. Team officials further suggested that enhanced interest in mental health might be an appropriate means to promote awareness of mental health. Thus, education with the relevant knowledge needed to be conducted to enhance mental health in elite sport.

	Because we haven't reached a very high level [of education], we probably don't know much about these things. Just like if I didn't know you, I would not know what sport psychology is. This means that understanding of mental health knowledge is limited in sport teams (Athlete 10).
   Nowhere to get mental health knowledge (Athlete 11).
   The athletes didn't have enough mental health knowledge. The awareness of mental health issues was highly relevant to the accumulation of knowledge, thus, they might not aware of the importance of mental health (Coach 1).
   Limited approaches to getting relevant mental health knowledge (Coach 2).
   The way to acquire knowledge in sports field was limited. How to enhance interest in sport psychology and get involve in leaning mental health was of importance (Team official 1).




Knowledge of available helps

In general, the participants agreed that education concerning the relevant resources for help is limited. The possible sources of help are coaches, sports psychologists, the Internet, and books. They revealed that Internet and books could facilitate access to information and services, but had concerns about their quality. Moreover, the emphasised relevant education should be offered to enhance elite athletes' knowledge of help available when suffering mental health issues.

	I would like to learn from sport psychologist and psychological consulting. The information which is obtained from the website cannot effectively address my mental health issues, as it lacks individualized prescriptions or scientific treatment strategies (Athlete 10)?
   There is an ineffective approach to acquire knowledge regarding mental health. The athlete might learn from the Internet, or coaches. But I am not sure it is enough for them (Coach 6).
   Education related to these and counselling by sport psychologists may be the available approaches to seek help. In addition, they may gain relevant knowledge from the Internet, books, coaches and parents (Team official 5).




Help-seeking attitudes

The majority of the interviewees agreed that negative attitudes exist towards elite athletes who seek help for mental health issues, and that both public stigmas and self-stigmas are involved. However, some of the participating athletes and coaches expressed positive attitudes towards elite athletes who seek help. These participants thought that everyone is at risk of experiencing mental health issues.


Stigmas

Stigmatising attitudes towards mental health was highlighted in all three groups. Both public- and self-stigmas were perceived. Specifically, the interviewees in all three groups felt that members of the public are likely to view athletes who seek help for mental health issues as weak and inadequate. This response indicated that the participants perceived a high level of public stigma regarding help-seeking. Furthermore, the athletes themselves said that they would feel ashamed if they had a mental health problem or if the public knew that they had sought help for a mental health problem.

	Athletes who have mental health issues are thought to have less self-confidence. Athletes themselves are ashamed of having mental health issues, as the image they present to the public is supposed to be tough and strong (Athlete10).
   I thought about why I didn't go to see a sport psychologist. The answer was that I was shy and embarrassed. I was afraid of being found out by my coach or teammates. I should be confident; I should be mentally strong (Athlete 5).
   As far as I know, some parents worry about their children and do not recognise their mental health problems. They believe that their children cannot be mentally weak (Coach6).
   Athletes are afraid of being perceived as weak (Coach 7).
   Because a scientific understanding of mental health is not fully accepted by both athletes and coaches, most of them believe that players don't have mental health problems. When experiencing mental health issues, they avoid admitting and facing them (Team official 4).
   Elite athletes prefer not to admit that they have mental health issues. They prefer to recognise their difficulties in terms of skills or physical aptitudes than psychological problems. They may feel embarrassed or ashamed (Team official 3).



Positive attitudes

Some of the athletes and coaches suggested that there should be a positive attitude towards those who seek help for mental health issues. The athletes felt that they faced more severe pressure than non-athletes, and the coaches noted that every athlete experienced emotional adversity during training and competition.

	I think it is normal for athletes to experience mental health difficulties in training and competition. We suffer from the pressure of competition. We're just normal people (Athlete19).
   From my perspective, I think this is a normal thing. Because everyone encounters adversities in their growth phase, both physically and mentally. I think we should face difficulties and find effective ways to solve problems (Coach 8).




Help-seeking intentions

The interviewees in all three groups believed that some elite athletes have the intention of seeking help when experiencing mental health issues. However, some of the coaches and team officials indicated that they preferred their athletes not to seek such help from others. In some cases, their reasons were related to stigmas; in other cases, they simply did not know where the athletes could go to seek help.


Seeking help from others

The athletes and coaches agreed that many athletes intend to seek help when experiencing mental health issues. Furthermore, the team officials indicated that elite athletes tend to seek help through informal approaches (such as talking to teammates or parents), rather than using formal approaches (i.e., coaches). The participants also reported that athletes tend to avoid seeking help from sports psychologists, perhaps due to concerns over public or self-stigmas.

	I prefer to seek help from my teammates who could understand this feeling and share my feelings. They can help me to analyze and solve the problem through their experience or understanding (Athlete 12).
   One player once said that she intended to seek help from a sport psychologist, to talk about some difficulties related to pre-competitive anxiety. She trained on the national team and felt the pressure from her coach and competitors on the same team (Coach 6).
   Some of them (athletes) may ask their coaches for help when struggling with mental health issues, but it mainly depends on the relationship of trust between coaches and athletes (Team official 1).



Self-help intention

The interviewees indicated that some elite athletes usually prefer to seek help from “no-one” when experiencing mental health issues. The coaches revealed that athletes, especially males, tend to choose self-help. A possible reason relates to the fear of stigmatisation reported by both coaches and team officials. Another reason mentioned by the team officials was that athletes are not sure where they should go to seek help.

	I prefer to cry, sing, or drink. I might not be able to solve my issues effectively, but I prefer to stay alone (Athlete 14).
   For male athletes, they prefer self-adjustment because it's difficult to tell others. They believe that they have the ability to solve their problems (Coach 8).
   Two possible reasons should be paid into attention. Firstly, they did not know where to find support if they suffering mental health-related issues. Secondly, they might prefer to choose self-help because of embarrassment (Team official 2).




Help-seeking behaviours

The interviewees in all three groups agreed that some elite athletes suffering from mental health difficulties generally prefer to seek help from informal approaches such as parents, friends, or teammates, before turning to formal approaches such as coaches or sports psychologists. Furthermore, they agreed that self-help is another strategy adopted by some elite athletes.


Seeking help from others

The interviewees in all three groups reported that when elite athletes experience mental health issues, they generally seek support from someone whom they trust and regard as supportive. Their usual priority in seeking help is to use informal sources (i.e., teammates, friends, or parents), followed by formal sources (i.e., coaches or sports psychologists). Some of the team officials believed that for issues related to sports performance, athletes should consult sports psychologists only after getting a referral from their coaches.

	My teammates supported me. They organised some activities to comfort me, to make me feel better. I also asked my close friends for help with my emotional problems. For example, there was a time when I cried in the training centre because of my performance and the pressure, I felt awful. Then they said “You have no choice; you have to accept it. You are an athlete; you must understand it” (Athlete 14).
   For adult athletes, they usually ask me for help. Because they trust me. It may be due to my years of experience. Then we can communicate more freely. If I cannot solve their problems, I will do my best to seek help from others, such as sport psychologists or leaders. For younger players, they usually talk to their parents about mental health concerns. Some parents may mention trust and supporting behaviour, including giving feedback to coaches (Coach12).
   There is increasing awareness of mental health issues, which could influence the training offered by some younger coaches. So they suggest their athletes to consult sports psychologists regularly (Team official 1).



Self-help strategies

The interviewees from the three groups agreed that elite athletes, especially males, may find it difficult to seek help from others. Therefore, many athletes prefer to engage in self-help. Elite athletes might seek to “put on a brave face” to conceal their emotional vulnerability and mental health difficulties. Some of the interviewed athletes believed that they could fix their mental health issues by themselves, through measures such as reading books or listening to music. Some athletes believed in negative measures such as smoking and drinking alcohol. However, the coaches and team officials agreed that these negative strategies cannot solve athletes' mental health difficulties.

	I prefer reading books and jogging to solve my mental health problems. My teammates like to write a diary or listen to songs. Some of my teammates said that drinking alcohol would be an appropriate approach to alleviate their emotional problems, but I think it would just hide their problems rather than solve them (Athlete 10).
   They prefer smoking, drinking, and having fun with their friends, as a way of trying to cover it up. But I don't think the issues can be solved effectively that way. It just helps them to alleviate their negative emotions at the times they happen (Coach 5).
   I know some players would like to drink to solve their problems. I am not sure whether it is effective or not (Team official 5).




Chinese sports environment

The participants identified sports environment that can influence athletes' mental health and their capacity to seek help when needed. In general, they believed that supportive relationships and a positive environment from the sports system facilitate help-seeking. In contrast, poor support from significant others, an unhealthy and untrustworthy sports system can negatively impact athletes' mental health and capacity for help-seeking.


Social support

Generally, the three groups of participants indicated that encouragement and support from trusted significant others, including parents, teammates, friends, coaches, officials, and sports psychologists, facilitate mental health and help-seeking by athletes.

	The coach's attitude was understandable and they were willing to support you (Athlete 2).
   Mutual help and encouraging words should be offered by teammates, which facilitate help-seeking. Team awareness and team importance are emphasised in our team (Coach 11).
   Mental health and personal development were also important. I would like to give fully supportive sources to assist athletes if they encountering what kinds of adversities or mental health issues (Team official 4).



Chinese sports system

The participants expressed some disagreement about whether the Chinese sports system can provide a positive and friendly environment for athletes who have mental health concerns. The interviewees from all three groups generally believed that the Chinese sports system provides a good environment for players. For example, this system offers excellent examples from other successful athletes, good and trusting relationships between athletes and their coaches, supportive training environments, excellent teams and consistent training to build confidence and stress tolerance. However, some of the respondents also indicated concerns over unfriendly and competitive relationships among athletes, a poor coach–athlete relationship, negative and unhealthy environments in sports teams and performance-driven stress in the system. They felt that these issues result in mental health issues and hinder athletes from seeking help.

	In our team, one athlete has always been a model, a great example. We can all learn from him. This encourages us to be mentally strong (Athlete 20).
   Good relationships among players enabled them to develop mental health. They could support and encourage each other when suffering mental difficulties, and then they might find ways to solve these problems together. While, the bad results would be acquired if the relationships were unfriendly, accordingly (Coach 7).
   Some high-level elite athletes with excellent performance played core roles in the team. Others would like to behave in line with the excel model. Additionally, others preferred to seek help from the model when they struggling with difficulties, such as injuries or deficits in mental health-related areas. It benefits for both athletes and whole teams in terms of personal development and performance. Otherwise, the situation might be worse due to the unfriendly relationship or bad model behaviours (Team official 4).
   The coach could encourage you if you told him the mental health issues. But it requires good relationships between coaches and athletes. Then, the athletes could talk about the issues openly (Athlete2).
   Some athletes who went to the national team did not get along well with the coach, and the quality of their training was weakened. During the training, they might have felt as if they were less valued, and then they probably lost interest in participating (Coach 12).
   The positive sports environment means that principles and rules are followed, and rewards and punishments are fairly received. This is conducive to fostering the ability to deal with pressure and cultivate a supportive training environment (Coach 7).
   National teams emphasized the importance of mental health in recent years. However, the significance was not admitted by provincial teams. Thus, some of them concealed their personal feelings by only focusing on performance rather than mental health. It was hard for them to talk about mental issues freely and seek help directly (Team official 5).




Chinese cultural background

Most of the participants, including some of the athletes and coaches and all of the team officials, suggested that the traditional Chinese culture emphasises morality and social responsibility, along with harmony between individuals and their society. These participants felt that this cultural background can improve athletes' mental health. However, some of the athletes and coaches worried that the culture's emphasis on responsibility and “face” can lead athletes to experience a high level of stress related to performance.

	Chinese culture can facilitate people's mental health because it teaches us that you must be responsible for your teams and society. Moreover, with the increase of knowledge in the public, [mental health issues] are more accepted by others (Athlete 5).
   We suffer from competitive pressure because everyone tells us: “You have the responsibility to fight for our teams”. I cannot tell my feelings to others. You know, in our culture, you are afraid of being perceived as weak (Athlete 10).
   What we have learned from the traditional culture, such as responsibilities and the spirit of “never give up”, can foster our ability to overcome difficulties, and contribute to the improvement of mental health and help-seeking behaviours (Coach 6).
   During the past decades, mental health was not paid much attention to individuals in our country, not only for coaches and athletes but also for the public. Furthermore, most athletes were unwilling to discuss the issues they experienced, especially related to mental health issues (Coach 2).
   Morality, harmony and social responsibility are emphasised by Chinese traditional culture. This philosophy of life, including standards for how to cope with others, how to deal with difficulties, and how to offer information and services to help others, can promote athletes' mental health and encourage them to seek assistance (Team official 4).




Discussion

The current study aimed to gain a bottom-up understanding of the mental health issues in relation to these athletes' experiences, knowledge, help-seeking attitudes, intentions and behaviours. Seven main themes emerged from the data analysis, namely mental health experiences; MHL; help-seeking attitudes; help-seeking intentions; help-seeking behaviours; Chinese sports environment and Chinese cultural background influencing athletes' mental health and help-seeking. This study provides valuable information about how to promote athletes to seek help when they experiencing mental health issues. Findings of the current study can be used to develop mental health promotion programmes tailored for the needs of Chinese elite athletes.

Regarding experience of mental health and the impact on performance, the participants offered insights into athletes' experiences of mental health issues, which closely associated with performance. The participants reported many of the same experiences of mental health issues that have been indicated by previous studies (1, 20). It should be emphasised that the sleep-related concerns and weight control issues were each noted by only two of the three groups' interviewees. Previous findings have shown that sleep issues can weaken athletic performance in many sports (62, 63), especially if sleep is lost on the nights before competitions (64). Weight control issues was also found to be an important factor that can affect mental health, especially for athletes in weigh-in sports. Although the issues of eating disorders and disordered eating caused by weight control were not mentioned, weight control problems may be the strongest predictors of eating disorders in athletes (65, 66). Research indicated that elite athletes struggled with different mental health issues, which further impacted performance (7). Therefore, the participants indicated that experience of mental health issues, and existing risk factors should be more highly valued in the future studies.

Although MHL was the first step for athletes to seek assistance (36), the current study revealed that athletes had low levels of MHL. This is consistent with previous findings (24, 45, 67). Furthermore, previous studies demonstrated that MHL had a positive relationship with help-seeking (68–70). Since the lower level of MHL and the unlikelihood of help-seeking in elite athletes, MHL is important for this population. This further demonstrated how urgently the Chinese elite athlete population needs pertinent MHL interventions (71, 72). Research revealed that athletes might not know how to recognise mental health issues, mental health risk factors, how to seek mental health information or how to find what help is available (21). Considering the importance of MHL, research has emphasised that it should be enhanced not only in the athletes, but also in the coaches, parents, and working staff (66–69). It would be beneficial for creating a supportive environment for athletes (32). Therefore, the importance of knowledge mental health issues, and awareness of their potential consequences, should be noticed by the sport psychologists and coaches as previous research suggested (42, 73).

Help-seeking attitudes are mainly related to both public and self-stigmas, which further supported the findings of previous studies (26, 33). Due to the public-stigma, athletes who seek help for mental health concerns may be viewed as weak by others (26). Additionally, self-reported difficulties by athletes might be caused by self-stigmas, which caused them shame, embarrassment, or discomfort about seeking help for their issues. Higher levels of public- and self-stigma may inhibit decision-making and service selection processes (74). Therefore, stigmas were emphasised as serious issues that tend to hinder help-seeking by athletes (32, 71). Despite these issues, both athletes and coaches seemed to practise the promotion of positive attitudes towards dealing with mental health issues, which might be due to increasing awareness on the part of the IOC (1). This, of course, enabled growing acceptance for athletes who seek help with mental health issues such as depressive symptoms or anxiety. Although some positive attitudes towards help-seeking were indicated by athletes and coaches in the current study, the effects of public and self-stigmas should be further investigated in future studies.

Help-seeking intentions and behaviours involved either seeking help from others or self-help. Athletes preferred to seek assistance from informal sources (i.e., teammates or friends) rather than formal sources (i.e., coaches or sports psychologists), which is consistent with previous research on help-seeking behaviours (36). As discussed above, stigmas were found to be the main barriers to seeking help. Therefore, self-help intentions and behaviours should be promoted, especially for males (27). Additionally, athletes used both positive and negative self-help strategies, which further supported previous findings (75). Yet, the negative strategies might be ineffective in dealing with mental health issues. Previous studies have demonstrated that negative strategies may simply cover up issues rather than fix them (75). Therefore, future studies should further investigate how to build positive strategies and avoid negative strategies in coping with mental health issues.

Sport environment influence athletes' mental health and help-seeking propensity, which further supported previous research (32, 76, 77). First, considering social support, strong existing support from teammates, parents, coaches, sports psychologists, and team officials would enable them to seek assistance when struggling with mental health. Particularly, social support plays a significant role in helping athletes to cope, reducing the negative effects of stressors and improving mental health (32, 78, 79). A comprehensive framework for providing both formal and informal support could facilitate help-seeking among athletes who encounter mental health issues (21). Regarding the Chinese sports environment, some of the culture's vital components, such as its emphasis on building positive relationships with others (e.g., teammates and coaches) and promoting a positive and harmonious training environment, should be further investigated in future studies (80). Second, considering elite sports environments, some of the culture's vital components, such as its emphasis on building positive relationships with others (e.g., teammates and coaches) and promoting a positive and harmonious training environment, should be further investigated in future studies (80). Furthermore, how to build the links between MHL and mental health should be also noted, which might further contribute to relevant intervention conducted in elite athletes (73).

Culture might be one important factor that cultivates one's resilience to deal with their difficulties (42). Therefore, the importance of both fostering harmony among individuals and within society and promoting morality and social responsibility was highlighted in the participants' discussions (40). However, traditional beliefs and values of Chinese culture may lead to high levels of stigmas for those experiencing mental health difficulties (77). For instance, due to their traditional culture, Chinese people usually support independence or seek mental health treatment through traditional Chinese medicine, believing that it is a form of retribution for their ancestors' misconduct (76, 77). This may cause mental health issues to worsen and recur, in addition to lowering an individual's level of MHL (76, 77). Clearly, stigmas related to mental health should be reduced to effectively improve mental health in China's athlete population (32, 81). Furthermore, a lack of sources to seek help should be highlighted. Previous studies revealed that in the low and middle-income countries, some difficulties such as lack of approaches to acquire sources, inadequate training and knowledge were commonly seen (42). Therefore, future studies aiming at preventing and/or treating mental health issues should be focused both individually and systemically (43). Some collaboration, including sport psychology, sports psychiatry, and clinical psychology, should be encouraged to propose strategies for elite athletes' mental health (43). It is should also be highlighted that the relevant intervention material needed to be translated and adapted due to the culture adaption (42).


Strengths and limitations

This study has several strengths which should be emphasised. First, the data were collected from athletes, coaches, and team officials, and were analysed by two independent coders. Second, to the best of our knowledge, this is the first study to focus on the mental health issues and help-seeking tendencies of Chinese elite athletes while considering Chinese culture and the unique Whole Nation sport system. Third, team officials were involved in this study, as these officials play significant roles in promoting policies and strategies in Chinese systems of training in sports and culture. Therefore, the viewpoints of team officials provided a unique and important perspective on mental health and help-seeking in elite sports.

This study also has limitations. First, the findings could have been affected by male gender bias, due to the male-dominated sport culture; all of the participating team officials were males, and eight of the coaches were males. Although this sample was broadly representative of the gender pattern among team officials and coaches in the sports concerned, it would also be beneficial to solicit the opinions of more female coaches and team officials, as gender differences may affect the findings. Second, the participants came from two Chinese provinces only, and did not reflect the geographic diversity of the sports population, thereby potentially limiting the study's external validity. Third, the data were collected before the COVID-19 epidemic, so we did not consider the impact of it. Last, the experiences of mental health issues were not diagnosed by the existing instruments, such as the DSM-5 from American Psychiatric Association (82), or the ICD-11 from WHO (83). Therefore, it's hard to identify the mental health condition as suggested by the International Society of Sport Psychology, such as clinical mental health disorders, subclinical mental ill health, the human condition, and the athlete condition (2, 43).




Conclusion

The current study revealed that Chinese elite athletes suffered from various mental health issues and athletes' MHL levels, help-seeking attitudes and intentions, Chinese sports environments, and Chinese cultural background could impact their help-seeking behaviours. Support for Chinese elite athletes' mental health and help-seeking requires improvement.
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Introduction: Depressive symptoms are often experienced by patients with arthritis and are correlated with poor health outcomes. However, the association between depressive symptoms and multidimensional factors (sociodemographic characteristics, health conditions, health behaviors, and social support) among older patients with arthritis in China remains poorly understood. This study aimed to explore the prevalence of depressive symptoms in older patients with arthritis in eastern China and identify the associated factors.
Methods: We analyzed data of 1,081 older patients with arthritis using secondary data from 2014 to 2020 from a community-based ongoing study initiated in 2014 in eastern China. The prevalence of depressive symptoms was calculated, and univariate and multilevel logistic regression analyses were used to identify the associated factors.
Results: The mean age of older patients with arthritis was 69.16 ± 7.13 years; 42.92% were men and 57.08% were women. The prevalence of depressive symptoms in older patients with arthritis was 14.99% (95% confidence interval: 12.91–17.26%), about 1.8 times higher than that in older adults without arthritis (8.49%, p < 0.001). Multilevel logistic regression identified perception of poor economic status (odds ratio [OR] = 5.52, p < 0.001), multimorbidity (OR = 1.96, p = 0.001), limitations in activities of daily living (OR = 2.36, p = 0.004), and living alone (OR = 3.13, p = 0.026) as factors positively associated with depressive symptoms. Patients diagnosed with arthritis at an older age had lower odds of experiencing depressive symptoms (OR = 0.67, p = 0.046).
Conclusion: Screening for depressive symptoms is essential among older patients with arthritis, especially those who perceive themselves as having a poor economic status, are diagnosed at an earlier age, have multimorbidity, have limitations in activities of daily living, and live alone. The associations of age at arthritis diagnosis and dietary behaviors with depressive symptoms require further research.
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Introduction

Arthritis, which causes joint pain and stiffness, affects older adults disproportionately. In China, the prevalence of arthritis among older adults ranged from 24.8–26.6% in 2010 (1), reaching 44.7% in 2018 (2). In the United States, the prevalence of arthritis in adults was approximately 22.7% in 2010–2012 and is projected to rise to 49% by 2040, with the most significant increase occurring in the 65 years and older age group (3). Globally, the number of patients with osteoarthritis (OA), a common type of arthritis, reached 527 million in 2019, with most cases in the 60–64 year age group and age-standardized prevalence peaking in the oldest age group (4). The prevalence of arthritis in older individuals makes arthritis a greater public health challenge in countries with aging populations.

Depressive symptoms are often experienced by patients with arthritis. From 2011 to 2015, the China Health and Retirement Longitudinal Study revealed that 38.9–46.9% of older patients with arthritis reported depressive symptoms using the 10-item Center for Epidemiological Studies Depression Scale (CESD-10) (5). A recent meta-analysis estimated that 41% (95% confidence interval: 32–51%) of patients with rheumatoid arthritis (RA) experienced depression (6). Depressive symptoms have been correlated with a higher risk of adverse health outcomes in patients with arthritis, making screening for and early recognition of them vital. In the United States, patients with arthritis and self-reported doctor-diagnosed depression were 1.7 times more likely to experience poor general health than patients with arthritis but no depression (7). A meta-analysis including studies in several western countries revealed that depressive symptoms increased the risk of all-cause mortality in patients with RA by 80% (8). Evidence from older individuals in China suggests a similar association between depressive symptoms and all-cause mortality in older patients with arthritis (9–11), though limited research was conducted in this specific population.

Chinese studies have explored different factors related to depressive symptoms in patients with arthritis. Mobility disability has been associated with subsequent depressive symptoms as defined by the CESD-10 among middle-aged and older patients with arthritis in China (5). A small sample of community-dwelling older patients with OA in North China showed that Geriatric Depression Scale scores were positively associated with physical function, lower extremity strength, and social support (12). Additional results have been obtained from studies performed in clinical settings. In eastern China, a multicenter study found higher education, functional disability, disease activity, pain, sleep, and fatigue to be related to depressive symptoms, as measured using the Hospital Anxiety and Depression Scale in patients with RA (13–15). In northwestern China, disease duration, disease activity, and low serum 25-hydroxyvitamin D3 levels in patients with RA were associated with depression severity, as assessed using the Hamilton Depression Scale (16). In southern China, patients with RA and lower incomes, no employment, higher disease activity, joint deformities, glucocorticoid treatment, and inflammatory markers were more likely to have depressive symptoms, as defined by the Hamilton Depression Scale (17). For patients with psoriatic arthritis, disease activity and physical function impairment were closely related to depressive symptoms, as evaluated by the Hospital Anxiety and Depression Scale in southern China (18).

To date, most studies on depressive symptoms in older patients with arthritis in China have involved small sample sizes, clinical settings, and a focus on clinical-related factors. The association between depressive symptoms and multidimensional factors, including sociodemographic characteristics, health conditions, health behaviors, and social support, remain poorly understood. Few studies have evaluated the impact of health conditions such as age at diagnosis of arthritis, history of stroke, body mass index (BMI), blood pressure control, and dietary behaviors on depressive symptoms, and few studies have included community-dwelling older adults. This study therefore investigated the association of various factors, including sociodemographic characteristics, health conditions, health behaviors, and social support with depressive symptoms in community-dwelling older patients with arthritis, with the aim of identifying screening indicators for depressive symptoms in this population.



Methods


Data source

This cross-sectional study used secondary data from 2014 to 2020 from an ongoing community-based study of aging and health in Zhejiang Province, eastern China. The program was initiated in 2014 and included 11 randomly selected counties/districts out of a total of 90: Tongxiang, Haishu, Changshan, Jingning, Haiyan, Yuhuan, Yuecheng, Yiwu, Binjiang, Nanxun, and Putuo. For each county/district, between one and three towns/sub-districts were randomly selected according to their population density. Several villages/neighborhoods were randomly selected for each town/sub-district. All residents of the selected villages/neighborhoods who met the following inclusion criteria were invited to participate in the study: (1) permanent residents aged 60 years and over, and (2) lived in the area for at least 6 months of the previous year. Multiple individuals from the same household could participate if they each met the inclusion criteria. At least 1,500 participants were randomly recruited in 10 counties/districts; 600 were enrolled in the remaining district because of the sparse population. Seven counties/districts completed the baseline survey in 2014–2015 and four in 2018. New older adults who met the inclusion criteria were invited each year and completed the baseline survey.

The baseline survey was conducted by trained public health practitioners and nurses and involved face-to-face interviews with each participant. Written informed consent was obtained from all participants. Individuals who were unable to read had the informed consent information read to them by their interviewers and they signed with their fingerprints.

By 2020, 21,367 participants had completed the baseline survey. Among the participants, one had missing sex data, eight had missing age data, 23 had missing arthritis data, and 32 had missing depressive symptom data. In total, 40 participants had missing data; 21,327 participants had complete data. Participants ranged in age from 60 to 100 years, with a mean age of 68.21 years; 47.12% were men and 52.88% were women. Compared to participants with incomplete data, those with complete information tended to be younger, married, and working (p < 0.05). No significant differences were observed in sex, ethnicity, or perception of economic status (p > 0.05). A total of 1,081 participants with self-reported doctor-diagnosed arthritis were included in this study.



Measures


Depressive symptoms

Depressive symptoms were evaluated using the Chinese version of Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 is a brief but well-validated assessment that can be used to screen depression or measure the severity of depressive symptoms (19–21). The Chinese version is widely applied in the Chinese population and examined to have sufficient reliability and validity (22). Participants were asked, “Over the last two weeks, how often have you been bothered by any of the following problems?” Nine problems were provided, such as interest in doing things, depressed feelings, sleep, appetite, and suicidal ideation. The response options were categorized as: (1) not at all (0 score), (2) several days (1 score), (3) more than half the days (2 scores), and (4) nearly every day (3 scores). The PHQ-9 score ranges from 0 to 27, with cutoff scores of 5, 10, 15, and 20 representing mild, moderate, moderately severe, and severe depressive symptoms (also called mild, moderate, moderately severe, and severe depression), respectively (20, 23). In this study, participants with a score of 5 and above were defined as having depressive symptoms.



Sociodemographic factors

Sex, age, ethnicity, educational level, marital status, employment status, and perception of economic status were included as sociodemographic factors. Perception of economic status was self-reported.



Health conditions and health behaviors

Age at arthritis diagnosis, arthritis duration, multimorbidity, history of stroke, BMI, blood pressure control, cognitive impairment, and limitations in activities of daily living were included as health conditions. Multimorbidity (24) was defined as the presence of two or more of the following conditions: hypertension, diabetes, hyperlipidemia, coronary heart disease, emphysema, asthma, pulmonary tuberculosis, chronic bronchitis, chronic hepatitis, gallstones, nephritis, Parkinson’s disease, tumor, cataract, and glaucoma. Blood pressure below 140/90 mmHg and a BMI of 18.5–24 kg/m2 were considered controlled. Cognitive function was examined using the Mini-Mental State Examination, which has a maximum score of 30. Participants who met one of the following criteria were defined as cognitively impaired: (1) illiterate and scored less than 18; (2) educated to primary school level and scored less than 21; and (3) educated to middle school level and above and scored less than 25. Activities of daily living included eating, bathing, dressing, going to the toilet (including incontinence), and functional mobility. Participants who reported being unable to do any of these independently were regarded as having limitations in activities of daily living.

Smoking, alcohol consumption, tea consumption, physical activity, fruit and vegetable consumption, and a sedentary lifestyle were included as health behaviors. Participants were asked about their behaviors in the previous year. Smoking and alcohol consumption were categorized into three groups: (1) never, (2) former, and (3) current. Physical activity and tea consumption were both binary variables with possible answers of yes and no. Vegetable consumption was categorized as: (1) every day and (2) not every day. Fresh fruit consumption was categorized as: (1) every day, (2) every week but not every day, and (3) less than every week. A sedentary lifestyle was identified by asking the question, “How many hours do you spend sitting or lying down each day in addition to sleep?”



Social support

Having a child, eating alone, and living alone were included as social support factors. Participants were asked, “Do you currently have a child?” Never having had a child or having a child who had passed away was recorded as a no. Questions on living and eating alone referred to the previous 6 months.




Statistical analysis

Sociodemographic characteristics, health conditions, health behaviors, and social support factors were examined in terms of their univariate associations with depressive symptoms. The chi-squared test, t-test, and chi-square test for trend were used for univariate analysis, as appropriate. Exact p-values were calculated when necessary. Sex, age, education, and variables showing a statistical association with depressive symptoms in the univariate analyses were further included in the multivariate analysis. Multilevel logistic regression with random intercepts was performed to examine factors associated with depressive symptoms in patients with arthritis. The county/district was treated as a group variable in the regression model, considering the area differences in depressive symptoms.

All analyses were performed using STATA software version 16 (StataCorp LLC, College Station, TX, United States). All statistical tests were two-sided. Statistical significance was set at p < 0.05.




Results


Prevalence of depressive symptoms

The mean age of older patients with arthritis was 69.16 ± 7.13 years, with a gender ratio of 0.75:1 (men:women). Depressive symptoms were experienced by 14.99% (95% confidence interval: 12.91–17.26%) of these individuals, a significantly greater proportion than that of older individuals without arthritis (8.49%, p < 0.001) in the 11 selected counties/districts of Zhejiang Province.



Sociodemographic characteristics of older patients with arthritis

The sociodemographic characteristics and their univariate associations with depressive symptoms are shown in Table 1. A greater proportion of participants with depressive symptoms than those without depressive symptoms were women (68.52% vs. 55.06%, p = 0.001). Individuals with depressive symptoms were more likely to be illiterate (58.75% vs. 46.93%, p = 0.006), single/widowed/divorced (27.78% vs. 18.72%, p = 0.008), and self-report as having a poor economic status (19.75% vs. 5.66%, p < 0.001) than those without depressive symptoms. No statistical difference was found in age, ethnicity, or employment status between patients with arthritis with and without depressive symptoms (p > 0.05).



TABLE 1 Factors of sociodemographic characteristics and their univariate associations with depressive symptoms.
[image: Table displaying sociodemographic characteristics of 1,081 individuals, divided into non-depressed and depressed groups, with columns for sex, age, ethnicity, educational level, marital status, employment status, and perception of economic status. Statistical significance is noted with p-values and Chi-square tests. Significant differences highlighted at **p < 0.01, ***p < 0.001.]



Health conditions and health behaviors of older patients with arthritis

Health conditions and health behaviors and their univariate associations with depressive symptoms are shown in Table 2. Participants with depressive symptoms tended to be diagnosed with arthritis earlier (p = 0.022) and had a longer duration of arthritis (p = 0.041) than those without depressive symptoms. Participants with depressive symptoms were more likely to have multimorbidity (43.21% vs. 29.27%, p < 0.001), cognitive impairment (19.14% vs. 12.40%, p = 0.020), and limitations in activities of daily living (16.05% vs. 6.31%, p < 0.001) than those without depressive symptoms. Significant differences were observed in smoking (p = 0.037) and alcohol consumption (p = 0.009) between participants with and without depressive symptoms. Participants with depressive symptoms were less likely to be tea drinkers (18.52% vs. 30.25%, p = 0.002) and were more sedentary (3.09 vs. 2.64 h/day, p = 0.007) than those without. No significant differences in the history of stroke, BMI, blood pressure control, physical activity, vegetable consumption, or fruit consumption were observed between patients with arthritis with and without depressive symptoms (p > 0.05).



TABLE 2 Health conditions and health behaviors and their univariate associations with depressive symptoms.
[image: Table comparing health conditions and behaviors between non-depressed and depressed participants with arthritis. Categories include age at diagnosis, arthritis duration, stroke history, multimorbidity, BMI control, blood pressure control, cognitive impairment, daily living limitations, smoking, alcohol consumption, physical activity, tea consumption, vegetable and fruit intake, and sedentary lifestyle. Statistical significance is indicated by chi-square or T-test values and p-values, with significant differences highlighted (*p<0.05, **p<0.01, ***p<0.001).]



Social support for older patients with arthritis

Social support factors and their univariate associations with depressive symptoms are presented in Table 3. There was a significantly greater proportion of eating alone (21.60% vs. 11.21%, p < 0.001) and living alone (20.37% vs. 9.58%, p < 0.001) among participants with depressive symptoms than among those without. Having a child did not significantly affect the prevalence of depressive symptoms (p < 0.05).



TABLE 3 Social support and their univariate associations with depressive symptoms.
[image: Table showing social support characteristics among 1,081 individuals divided into non-depressed (919) and depressed (162) groups. It includes having a child, eating, and living alone. Results indicate a significant difference in eating and living alone between groups, with Fisher's exact test applied for having a child and statistically significant p-values (less than 0.001) for eating and living alone.]



Multilevel logistic regression for depressive symptoms

Sex, age, education level, marital status, perception of economic status, age at diagnosis of arthritis, arthritis duration, multimorbidity, cognitive impairment, limitations in activities of daily living, smoking, alcohol consumption, tea consumption, sedentary hours, living alone, and eating alone were further included in a multilevel logistic regression analysis. Associations between the selected factors and depressive symptoms are shown in Table 4. The perception of poor economic status showed a strong statistical association with depressive symptoms compared to the perception of a high economic status (odds ratio [OR] = 5.52, p < 0.001). Age at arthritis diagnosis was negatively associated with depressive symptoms, with a later diagnosis corresponding to lower odds of depressive symptoms (OR = 0.67, p = 0.046). Multimorbidity (OR = 1.96, p = 0.001), limitations in activities of daily living (OR = 2.36, p = 0.004), and living alone (OR = 3.13, p = 0.026) were all significantly associated with depressive symptoms. All remaining variables failed to reach statistical significance (p > 0.05).



TABLE 4 Multilevel logistic regression for the association between the selected factors and depressive symptoms.
[image: A table displays various factors with corresponding odds ratios (OR), confidence intervals, and p-values related to arthritis. Factors include sex, age, educational level, marital status, economic status perception, arthritis age and duration, multimorbidity, cognitive impairment, activity limitations, smoking, alcohol consumption, sedentary lifestyle, eating, and living alone. Key significant factors are highlighted with asterisks indicating p-values: poor economic status (p < 0.001), multimorbidity (p = 0.001), activity limitations (p = 0.004), and living alone (p = 0.026).]




Discussion


Prevalence of depressive symptoms in patients with arthritis

The prevalence of depressive symptoms, although high in patients with arthritis, varies according to the type of arthritis, method of assessing depressive symptoms, and population studied (25). A meta-analysis published in 2020 revealed that patients with RA had a 47% higher risk of depression than older adults without RA (8). A separate meta-analysis in the same year showed that 17% of individuals with psoriatic arthritis experienced depression, 1.68 times higher than the proportion of those without psoriatic arthritis (26). A meta-analysis in 2016 estimated that the pooled prevalence of depressive symptoms was 19.9% among patients with OA, with a relative risk of 1.17 compared to individuals without OA (27). When including all forms of arthritis, the national prevalence of depressive symptoms classified based on a frequency question and an intensity question of depressed feeling in the United States between 2015 and 2017 was 12.1% among adults with arthritis and 4.7% among those without arthritis (28). The present study on community-dwelling older adults revealed a prevalence of depressive symptoms of nearly 15.0% in patients with arthritis, approximately 1.8 times higher than in those without arthritis. A similar gap was observed in a longitudinal study on older Chinese patients with arthritis (29). Evidence has therefore consistently demonstrated that patients with arthritis experience a more significant burden of depressive symptoms than their arthritis-free counterparts.



Factors associated with depressive symptoms in patients with arthritis

The current study identified perception of economic status, multimorbidity, limitations in activities of daily living, living alone, and age at arthritis diagnosis as factors significantly associated with depressive symptoms in older patients with arthritis.

Previous studies have also associated poor economic status with depression, as evaluated by the Hamilton Depression Scale-17 and PHQ-9 in patients with arthritis (17, 30). The relationship between economic status and depressive symptoms can be partly explained by arthritis-related costs, which are more difficult to bear for those with lower incomes, as indicated by a qualitative study performed in Australia (31). In addition, depressive symptoms as assessed using the CESD-10 have been associated with higher healthcare costs and productivity loss among Chinese individuals with 12 chronic diseases (32), which may impact economic status. Furthermore, lower socioeconomic status has been related to multimorbidity patterns of cardiovascular and metabolic disorders (33), indicating that economic conditions may affect depressive symptoms partly through multimorbidity.

The present study revealed that multimorbidity increased the odds of depressive symptoms among older patients with arthritis nearly two-fold. Our results are consistent with those of two previous studies. The United States National Health Interview Survey (2015–2017) found that the prevalence of depressive symptoms classified based on a frequency question and an intensity question of depressed feeling in patients with arthritis and more than two chronic conditions was double that of patients with one or two conditions (28). The Korea National Health and Nutrition Examination Survey revealed that patients with RA with three or more comorbidities had five-fold higher odds of depression as measured by the PHQ-9 than those without (34). In addition to its relationship with depressive symptoms, multimorbidity has been found to be related to limitations in activities of daily living in China, India, and the United States (35–37). This suggests that multimorbidity may be indirectly linked to depressive symptoms through functional limitations.

Our results associating limitations in activities of daily living with depressive symptoms in older patients with arthritis is consistent with the findings of many previous studies. A study in Korea found that patients with RA were three times more likely to experience depression, as assessed by the PHQ-9, if they also had limitations in activities of daily living (34). A study in Taiwan Province of China also associated higher functional ability with lower levels of depression measured by the Geriatric Depression Scale (38). A longitudinal study conducted in China revealed a reciprocal relationship between depressive symptoms, defined by the CESD-10, and mobility disability in patients with arthritis (5), reflecting their complex interaction. Depressive symptoms, assessed using the Geriatric Depression Scale, can lead to functional limitations by impairing mobility capacities and exacerbating feelings of pain (39). In addition, limitations in activities of daily living can reduce independence and participation in social activities, thus increasing the risk of depressive symptoms (40).

In the current study, living alone was associated with depressive symptoms, as expected. Living alone can result in limited social and emotional support, and the latter was seen among patients with arthritis in relation to depression assessed by a modified version of the CESD in the United States (41) and the Beck Depression Inventory II in Japan (42). It has also been reported that limitations in activities of daily living were significantly more prevalent in older Korean adults living alone than in those living with relatives (43). People living alone might be more affected by limitations in activities of daily living because they receive less help from others. Therefore, we speculate that living alone has a greater influence on depressive symptoms in patients with arthritis and limitations in activities of daily living than in those without.

We found that arthritis diagnosed at an earlier age was significantly associated with depressive symptoms, even after controlling for disease duration. Age at diagnosis provides information on disease duration and reflects the impact of the disease at different life stages. It may be an important screening factor for depressive symptoms in patients with arthritis; however, supporting evidence is limited. There are several possible explanations for this finding. First, arthritis is debilitating and influences the ability of patients to work, thus affecting their economic status. Individuals diagnosed at an earlier age would be more affected by this. Second, patients with early-onset arthritis have a longer interval between disease onset and diagnosis (44), leading to negative psychological effects. Third, patients with late-onset arthritis may be better emotionally and mentally equipped to cope with the disease because they may already have comorbidities (44) and therefore have experience coping with illness. Fourth, patients of different ages at diagnosis are expected to have different clinical characteristics and thus depressive symptoms. Previous studies have reported conflicting results based on different indicators. Radiographic damage progression and time to remission did not differ between patients with early- and late-onset RA (45, 46). However, patients with late-onset RA had greater inflammation and bone erosion (47–49). Further large-scale research on socioeconomic and clinical factors is needed to examine these associations.

Smoking and alcohol consumption were not associated with depressive symptoms in our study, consistent with a recent meta-analysis of 11 studies involving older Chinese adults (40). Physical activity has been shown to be inversely associated with depressive symptoms as determined by the CESD among Chinese individuals, such as older veterans (50), middle-aged and older city dwellers (51), and older women (52). However, the current study did not observe such an association among older patients with arthritis. This may be due to different target populations and physical activity evaluations. According to the assessment of CESD-10, the association between physical activity and depressive symptoms depends on the intensity of the physical activity (53, 54). The pain and functional limitations experienced by patients with arthritis may not allow for activity of sufficient intensity to combat depressive symptoms.

In contrast to previous studies on the general population (55, 56), vegetable and fruit consumption were not associated with depressive symptoms in the present study. This may be due to the different types of vegetable and fruit consumed and the frequency of consumption. A study in Korea found an association between physician diagnosed depression and a high consumption of green vegetables and fruits, whereas no association was observed when the consumption of vegetables or fruit was moderate (57). A study in Japan found an association between tomato consumption and depressive symptoms assessed by the Zung Self-Rating Depression Scale, but not the consumption of any other vegetables (58). Further studies are required to determine the types and frequencies of vegetable and fruit consumption associated with depressive symptoms.

Tea consumption has previously been associated with lower odds of depressive symptoms, as assessed by the CESD-10 and Geriatric Depression Scale, among older Chinese adults (59, 60). The antidepressant effects of tea can be partially attributed to its antioxidant and anti-inflammatory constituents (59). The social aspects of tea drinking may also contribute to this effect (60, 61). However, tea consumption was not related to depressive symptoms in the present study. Regular tea consumption may be insufficient for its biomedical effect on depressive symptoms in patients with arthritis who are in a state of inflammation. Patients with arthritis may also have fewer opportunities for social tea consumption, as they are more likely to have functional disabilities.



Practical and clinical implications of the findings

The present study revealed a more significant burden of depressive symptoms in older adults with arthritis than their arthritis-free counterparts. It highlights the importance of recognizing and addressing the mental health needs of older patients with arthritis, which could further improve their health outcomes.

Our findings identified multidimensional associated factors of depressive symptoms among older patients with arthritis, including poor economic status, age at arthritis diagnosis, multimorbidity, limitations in activities of daily living, and living alone. These factors can be developed into a screening protocol for depressive symptoms and applied in both routine clinical arthritis care and community-based programs, making it possible for healthcare providers to prioritize resources and support for those who might be most likely to experience depressive symptoms. Furthermore, the inverse relationship between age at arthritis diagnosis and depressive symptoms observed in the study suggests that early intervention may play a crucial role in the management of mental health in older patients with arthritis. This could involve developing educational materials and support groups specifically for newly diagnosed patients aimed at helping them deal with depressive symptoms that might occur.

In conclusion, this study provides valuable insights into public health practice and clinical care for older patients with arthritis. By recognizing the heavy burden of depressive symptoms among older patients with arthritis and the associated multidimensional factors, healthcare systems could develop more comprehensive strategies to better support this vulnerable population, improving not only their physical health but also their mental well-being.



Strengths and limitations

Our data were collected from a community-dwelling population and should therefore have better generalizability than previous studies performed in clinical settings. Many factors were included in the analysis, offering a more comprehensive picture of depressive symptoms in patients with arthritis. Nevertheless, our study has certain limitations. First, we did not examine the temporal association between arthritis and depressive symptoms. However, emerging evidence indicates that their correlation is probably bidirectional, as they impact each other and share mechanisms such as inflammation (62). The factors identified in the present study could serve as screening indicators for depressive symptoms among patients with arthritis in the community and play an important role in identifying those who require additional mental health care. Second, the presence of arthritis was determined by asking patients whether they had been previously diagnosed; verification of the diagnosis of arthritis was not performed, and misclassification of arthritis status may have occurred. A nationally representative study in older Chinese adults found that the prevalence of self-reported doctor-diagnosed arthritis was close to that of symptom-based diagnosed arthritis, with the prevalence of undiagnosed arthritis approximately 5% (63). Therefore, the potential number of misclassified cases, if any, is believed to be low. Third, disease intensity, such as disease activity and pain (15, 64, 65), have previously been shown to be associated with depressive symptoms in patients with arthritis; however, this information was not available in our study. Therefore, their association with depressive symptoms could not be analyzed. Fourth, treatment has also been suggested to be related to depressive symptoms among patients with arthritis (66), but was not included in the current analysis. The prevalence of untreated arthritis was estimated by a large-scale study of older Chinese individuals in 2007–2010 to be over 30% (63). Missing therapy data should be considered when interpreting these results. However, the prevalence of treated but uncontrolled arthritis has been reported to be up to 77% in older patients in six middle-income countries, including China (67), indicating unsatisfactory treatment outcomes of patients with arthritis. Therefore, the supposed benefits of arthritis therapy on depressive symptoms may be affected by its low efficacy.




Conclusion

The present study found that the prevalence of depressive symptoms was approximately 1.8 times higher in older adults with arthritis than in those without arthritis. Screening for depressive symptoms is essential among older patients with arthritis, especially those who perceive themselves as economically poor, are diagnosed with arthritis at an earlier age, exhibit multimorbidity, have limitations in activities of daily living, and live alone. The associations of age at arthritis diagnosis and dietary behaviors with depressive symptoms require further study in different populations.
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Introduction: Psychological distress is a growing public health challenge among people living with HIV. This study investigated the prevalence of psychological distress among individuals who know their HIV positive or negative serostatus in South Africa using 2017 data from a nationwide cross-sectional household-based population survey.
Methods: The data for this secondary analysis was collected using a multi-stage stratified cluster randomized sampling design. Multivariable backward stepwise generalized linear regression models were fitted to determine factors associated with psychological distress as measured by the Kessler Scale (K10) among HIV-positive and HIV-negative individuals who know their serostatus in South Africa.
Results: Of 18,662 participants, psychological distress was 27.4% (95% CI: 25.3–29.7) among those HIV-positive and 20.1% (95% C: 18.8–21.4) among those HIV-negative. The odds of psychological distress were significantly higher among HIV-positive individuals who rated their health as fair/poor [AOR = 1.22 (95% CI: 1.09–1.35), p < 0.001], and the odds were lower among those residing in rural formal/farm areas [AOR = 0.85 (95% CI: 0.78–0.93), p < 0.001], and those with tertiary education level [AOR = 0.88 (95% CI: 0.78–0.99), p = 0.033]. The odds of psychological distress in HIV-negative individuals were significantly higher among females than males [AOR = 1.09 (95% CI: 1.05–1.14), p < 0.001], high-risk alcohol drinkers [AOR = 1.26 (95% CI: 1.02–1.57), p = 0.035] and hazardous alcohol drinkers [AOR = 1.09 (95% CI: 1.01–1.18), p = 0.028] than abstainers and those who rated their health as fair/poor rather than excellent/good [AOR = 1.18 (95% CI: 1.10–1.26), p < 0.001].
Conclusion: The study underscores the importance of addressing, alcohol misuse and socio-structural inequalities linked to gender and race-based disparities, such as low educational attainment and unemployment, as critical factors associated with psychological distress in the study population.
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Introduction

Mental health disorders such as psychological distress, as measured by depressive and anxiety symptoms, represent a growing public health challenge and are more prevalent in people living with HIV (PLHIV) than in the general population (1, 2). Globally, the pooled prevalence of psychological distress among PLHIV was estimated to be 28%, and between 10 and 34% in Sub-Saharan Africa (2). In South Africa, previous estimates of psychological distress among PLHIV vary substantially with higher rates ranging between 20 and 30% (2–4). These estimates highlight the significant impact of mental health challenges on PLWH.

Several studies have suggested a complex and bidirectional relationship between HIV infection and psychological distress. HIV infection can be a consequence of risky behaviors that are associated with poor mental health, or pre-existing mental illness that alters one’s behaviors (2–4). HIV diagnosis can also be unbearable leading to emotional and mental stress experienced due to shock, shame, fear and worry (2, 4–8). In addition, stigma, discrimination, and negative attitudes experienced by PLHIV contribute to psychological distress in this population group (5–8).

Despite significant advances that have been made in HIV treatment, coping with the reality of living long with a chronic illness like HIV remains a challenge (9). Psychological distress has been associated with treatment interruptions and sub-optimal adherence to ART, increasing the potential for virological failure, poor disease outcomes, and further spread of HIV (8, 9). Consequently, the goal of ending the HIV epidemic may not be achieved without addressing the significant mental health challenge among PLHIV (9). The general challenge is that a substantial proportion of PLHIV have existing mental disorders that are likely to go undetected and therefore untreated (7, 10).

PLHIV who are vulnerable to mental health conditions often face individual, structural, and social challenges to accessing and adhering to HIV prevention and treatment modalities (8). Evidence shows that increased vulnerability to poor mental health outcomes among PLHIV vary with socio-demographic and structural factors such as age, race, sex, poverty, low education, and unemployment (7, 8). Comorbid communicable diseases and noncommunicable diseases also contribute to poorer physical and mental health outcomes among PLHIV (8, 9). Experiences of enacted, perceived and internalized stigma among PLHIV contribute to psychological distress and exacerbate barriers to accessing adequate and sustained healthcare (5–8).

Evidence shows that contextual forces intersect with demographic, social, and structural factors in vulnerable communities to shape mental health outcomes among PLHIV (7–9, 11, 12). However, gaps in national level evidence and heterogeneous findings perpetuates an unintegrated health care system in many countries in sub-Saharan Africa (13). Consequently, this study is premised on linkages between persistent health disparities and multiple risk factors across varied contexts (14, 15). Guided by the theory of fundamental causes which recognizes multiple disease outcomes to a health condition; the influence of multiple risk factors; that resources can be used to avoid risks or to minimize the consequences of disease; and that the association between a fundamental cause and health are reproduced over time in the absence of intervening mechanism (16). This theoretical framework guided the analysis of the inter-relationships between HIV and psychological distress and associated background and socio-demographic factors.

Large-scale population-based studies are also needed especially in a high HIV-prevalence country like South Africa to influence policy change, and designing of service delivery models for implementation of integrated strategy at national level. This study investigated the prevalence of psychological distress and associated factors among HIV-positive and HIV-negative youth and adults 15 years and older who are aware of their serostatus using 2017 nationally representative population-based household survey.



Materials and methods


Data source and study sample

This secondary analysis used data from the 2017 South African national HIV prevalence, incidence, behavior, and communication survey (17). This is a nationally representative population-based household survey conducted using a multi-stage stratified random cluster sampling design described in detail elsewhere (17). Briefly, a total of 1,000 small area layers (SALs) were drawn from a national master sampling frame of 86,000 SALs released by Statistics South Africa in 2001 and updated in 2011. The selection of SALs was stratified by province, locality type (urban areas, rural informal and formal areas), race group, and sex. A systematic probability sample of 15 visiting points/household was drawn from each of the 1,000 SAL, yielding a total of 15,000 visiting points/household targeted for the survey.

A household questionnaire and three age-appropriate questionnaires were administered to consenting individuals. Given by parents/guardians and assent by the participant. The interview instruments solicited information on socio-demographic characteristics, HIV-related knowledge, attitudes, and behaviors. Dried blood spots (DBS) specimens were used to collect blood from consenting individuals for HIV antibody testing using an algorithm with three different enzyme immune assays (EIAs). All samples testing HIV positive during the first two EIAs (Roche Elecys HIV Ag/Ab assay, Roche Diagnostics, Mannheim, Germany, and Genescreen Ultra HIV Ag/Ab assay, Bio-Rad Laboratories, California, United States) were subjected to a nucleic acid amplification test (COBAS AmpliPrep/Cobas Taqman HIV-1 Qualitative Test, v2.0, Roche Molecular Systems, New Jersey, United States) for the final interpretation of test results. Testing for exposure to antiretroviral drugs (ARVs) in HIV-positive specimens was performed using High-Performance Liquid Chromatography (HPLC) coupled with Tandem Mass Spectrometry.

The current study is based on a sub-sample of youth and adults 15 years and older who tested for HIV and were aware of their serostatus and had responded to the 10-item scale used as a brief screening tool to measure psychological distress.



Ethical consideration

The survey protocol was approved by the Human Sciences Research Council (HSRC) Research Ethics Committee (REC: 4/18/11/15), and the Division of Global HIV and TB (DGHT) and the Centre for Global Health (CHG) of the Centre for Disease Control and Prevention (CDC).



Measures


Dependent variable

The primary outcome variable in this study is psychological distress derived from Kessler Psychological Distress Scale (K10) (18). This scale has been validated among low- and middle-income countries, including South Africa (18–20). The K10 scale measures anxiety and depressive symptoms by asking: During the previous 30 days how often did you feel: tired out for no good reason; so nervous that nothing could calm you down; hopeless, restless or fidgety, so restless that you could not sit still; depressed; that everything was an effort; so sad that nothing could cheer you up; worthless? The frequency with which each one of these items were felt was captured on a 5-point Likert scale (1 = never, 2 = rarely, 3 = some of the time, 4 = most of the time, 5 = all of the time). The raw scores are then summed, and a total score is used to indicate that respondents are likely to be well (score below 20), experiencing mild (score 20–24), moderate (score 25–29) or severe (score 30 and above) psychological distress. For this analysis, due to the small numbers in each of the five categories, the scores were dichotomized into a binary outcome: - those who scored <20 (absence of psychological distress = 0) and those who scored ≤20 (presence of psychological distress = 1).



Independent variables

Explanatory variables include socio-demographic variables:- age categories in years (15–24, 25–49, 50 years and older), sex (male, female), race (African, other), marital status (married, never married), educational level (no education/primary, secondary, tertiary), employment status (unemployed, employed), and locality type (urban, rural farm, rural informal), risky behavior and health-related variables:- experiences of physical intimate partner violence (no, yes), alcohol use measured using the AUDIT score (0 = abstainers; 1–7 = low-risk drinkers; 8–19 = high-risk drinkers; 20+ = hazardous drinking), and self-rated health (excellent/good, fair/poor).




Statistical analysis

Descriptive statistics were used to summarize the study sample and sociodemographic, behavioral, and HIV-related variables by psychological distress stratified by HIV status. Multivariable backward stepwise generalized linear regression models were fitted to determine the factors associated with psychological distress among HIV-positive and HIV-negative individuals who were aware of their serostatus. Adjusted Odds Ratios (AOR) with 95% Confidence Intervals (CI) and p-value ≤0.05 were used to determine the direction of the relationship and the level of statistical significance. All analysis was conducted using STATA Statistical Software Release 15.0 (Stata Corporation, College Station, TX, United States).




Results


Sample characteristics

The study sample consisted of 18,662 participants, 4,401 tested positive for HIV status, and 14,261 were HIV-negative. Table 1 shows that the majority of HIV-positive participants were aged 25 to 49. Overall, most participants were female, Black African, had never been married, had secondary-level education, were unemployed, and resided in urban areas. The majority of all participants reported experiences of IPV, most abstained from alcohol, and had excellent/good self-rated health.



TABLE 1 Characteristics of the study sample, HIV-positive and HIV-negative youth and adults 15 years and older (n = 18,662).
[image: Table displaying demographic and lifestyle characteristics related to HIV status. It includes variables such as age, sex, race, marital status, education, employment, locality, alcohol use (AUDIT score), physical intimate partner violence (IPV), and self-rated health. Percentages of each category are provided for both HIV-positive and HIV-negative groups, alongside the total study sample. Some categories show significant differences in percentages, such as race, marital status, and education level. Note: Not all sub-totals sum up due to non-response and missing data.]



Prevalence of psychological distress

Of 18,662 participants, psychological distress was significantly higher (p < 0.001) among HIV-positive individuals who were aware of their status [27.4% (95% CI: 25.3–29.7)] compared to HIV-negative individuals who were aware of their status [20.1% (95% C: 18.8–21.4)]. Table 2 shows the distribution of psychological distress by sample characteristics stratified by HIV status. Among HIV-positive individuals who were aware of their serostatus, psychological distress was significantly higher among those aged 50 years and older, the unemployed and those who rated their health as fair/poor. Among HIV-negative individuals who were aware of their serostatus, psychological distress was significantly higher among females, Black Africans, those with no education or with primary level education, the unemployed, those who reported experiences of physical IPV, hazardous alcohol drinkers and those who rated their health as fair/poor.



TABLE 2 Prevalence of psychological distress by sample characteristics and HIV serostatus.
[image: Table showing variables related to HIV status, including age, sex, race, marital status, education, employment, locality, alcohol use, IPV, and self-rated health. It provides numbers, percentages, confidence intervals, and p-values for both HIV positive and negative groups. Notable differences are observed in employment status (p-value < 0.001), alcohol use, and self-rated health.]



Factors associated with psychological distress

Figure 1 shows a multivariate logistic regression model of factors associated with psychological distress among HIV-positive and HIV-negative persons who are aware of their serostatus. The odds of psychological distress in HIV-positive individuals were significantly higher among those who rated their health as fair/poor than excellent/good [AOR = 1.22 (95% CI: 1.09–1.35), p < 0.001]. In this group, the odds of psychological distress were lower among those who reside in rural formal/farm areas than in urban areas [AOR = 0.85 (95% CI: 0.78–0.93), p < 0.001], and those with tertiary education level than no education or primary education level [AOR = 0.88 (95% CI: 0.78–0.99), p = 0.033]. The odds of psychological distress in HIV-negative individuals were significantly higher among females than males [AOR = 1.09 (95% CI: 1.05–1.14), p < 0.001], high-risk alcohol drinkers [AOR = 1.26 (95% CI: 1.02–1.57), p = 0.035] and hazardous alcohol drinkers [AOR = 1.09 (95% CI: 1.01–1.18), p = 0.028] than abstainers and those who rated their health as fair/poor rather than excellent/good [AOR = 1.18 (95% CI: 1.10–1.26), p < 0.001].

[image: Forest plot comparing HIV-positive and HIV-negative groups across various factors. For HIV-positive: rural/farm areas (0.85), fair/poor health (1.22), tertiary education (0.88). For HIV-negative: rural/farm areas (1.18), fair/poor health (1.09), high-risk drinkers (1.26), hazardous drinkers (1.09), employed (0.96). Adjusted odds ratios shown with confidence intervals.]

FIGURE 1
 Multivariate models of factors associated with psychological distress among HIV-positive and HIV-negative youth and adults 15 years and older.





Discussion

This nationally representative survey revealed that the prevalence of psychological distress was considerably higher among HIV-positive youth and adults 15 years older who knew their status compared to their HIV-negative counterparts who also knew their status. A meta-analysis of studies comparing HIV-positive and HIV-negative samples showed that major depressive disorder occurred nearly twice as often among HIV-positive than HIV-negative patients (21). This is similar to global estimates and within the range of prevalence reported in sub-Saharan Africa among PLHIV (1, 3, 22). Overall, 24.7% levels of psychological distress were reported among PLHIV in this study. This is lower than 34.7 and 32.6% reported in other studies in South Africa (3, 4, 22). In other studies, heterogeneity in the prevalence of psychological distress has been partially attributed to different sampling methods, differences in the timing of the studies assessment tools and partly due to different population characteristics (1, 3, 22).

In the present study, the prevalence of psychological distress among HIV-positive individuals was significantly higher for those 50 years and older. This is similar to other studies that revealed that high levels of psychological distress stress were associated with older adults living with HIV (3, 4). Aging is associated with a decline in physical and cognitive abilities, which increases the risk of developing multiple chronic illnesses, including mental health disorders (23–25), and this is of particularly high concern among PLHIV (25). Therefore, older people with HIV need to get linked to HIV care and access mental health and other support services to help them stay healthy and remain engaged in HIV care (26).

The prevalence of psychological distress among HIV-negative individuals was significantly higher among females, Black Africans, the unemployed and those who reported experiences of physical IPV. In other studies, the observed differences have been associated with social stressors linked to gender and racial differences in socioeconomic resources (27). It has also been shown that gender plays an important role in explaining the incidence of intimate partner violence (28, 29). The final model suggests that unemployment was marginally associated with psychological distress in HIV-negative individuals. HIV-negative females remained associated with psychological distress in the final models. These observations suggest a continued need to address resource inequality related to gender, race, and unemployment to reduce mental health disparities among South Africans.

The prevalence of psychological distress among HIV-negative individuals was also higher among high-risk alcohol drinkers, and this variable was also retained in the final model. Alcohol use disorder often co-occurs with other mental health disorders, either simultaneously or sequentially (30). The most common mental health conditions that co-occur with alcohol use disorders are depression and anxiety (31). The findings reiterate the importance of harmful alcohol use as an urgent public health priority in South Africa. This highlights the need for comprehensive interventions targeting co-occurring alcohol use disorders and psychological distress.

Furthermore, those who rated their health as fair or poor had a higher prevalence of psychological distress, regardless of whether they were HIV-positive or HIV-negative. The final model also suggests that self-rated health may be an important predictor of poor mental health outcomes in both HIV-positive and HIV-negative individuals. Self-rated health has been used as a reliable, quick assessment tool for population health monitoring (32, 33). Other findings also suggest that measuring people’s subjective health can be a useful tool for assessing the risk of mental health issues in HIV-related care and support programs (8). However, evaluating this measure for use in such services is important.

In addition, the model suggests that psychological distress is associated with no education or low educational attainment among HIV-positive individuals, as observed in other studies (34, 35). On the contrary others found no association between educational status and general psychological distress (36). Lack of education or low educational attainment are indicators of poverty. Research indicates that those living with HIV in impoverished communities are disproportionately affected by mental health issues (37, 38). These observations underscore the importance of integrated HIV mental health interventions linked with poverty alleviation strategies in resource-limited settings (37, 38).

Furthermore, the final model indicates that psychological distress is significantly associated with living in urban areas among HIV-positive individuals. In South Africa, the HIV burden varies geographically and is highest in urban settings (13, 39). Evidence shows that the high levels of psychological distress may be linked to the persistently high level of HIV prevalence in urban settings (40, 41). This can be attributed to the collective hardship of poverty and unemployment in urban areas, combined with the high burden of HIV, and these factors can lead to increased psychological distress (13, 42). These observations suggest that the government should continue supporting policies that improve situational circumstances and address the unmet social and mental health needs, especially in highly HIV-burdened communities.


Limitations

The cross-sectional design limits the study, so causal relationships between dependent and independent cannot be determined. The study also relied on self-report and is prone to recall and social desirability bias. There may also be other confounding or unmeasured factors that were not accounted for in the secondary analysis. Wide confidence intervals were observed in the results of some of the regression analyses, indicating the uncertainty of effect sizes due to low counts for observed variables. Notwithstanding these limitations, the study was based on a nationally representative sample and can be generalized to HIV-positive and HIV-negative youth and adults 15 years and older in the country.



Public health implications

The study findings of considerably high levels of psychological distress among PLHIV are crucial for communities of practice, which comprise social workers, psychologists, practitioners, and clinicians. Thus, rather than adopting disjointed approaches, mental health among PLHIV ought to be at the forefront of public health engagement across a range of platforms, including conferences, workshops, seminars, and professional training programs. Public health practitioners must be equipped with the knowledge and resources necessary to enhance their comprehension of the causes, consequences, and expressions of psychological distress in PLHIV. Ultimately, this will enable public health professionals to develop and implement tailored community-based interventions to support and care for PLHIV in the fight against mental disorders.




Conclusion

The study found that HIV-positive individuals who knew their status were more likely to experience psychological distress compared to those who were HIV-negative. The results showed that increasing age, low educational attainment and residing in urban settings increase the risk of psychological distress among HIV-positive individuals. In addition, psychological distress is influenced by gender and race-based disparities, including unemployment. Maladaptive behaviors such as alcohol abuse and IPV also contribute to psychological distress. Overall, the study emphasizes the importance of addressing alcohol use disorders and socio-structural inequalities like poverty, low educational attainment, and unemployment as critical factors associated with psychological distress in the study population. Based on the current findings appropriate screening and treatment for psychological distress should be considered for comprehensive HIV care. Therefore, integrating mental health services with HIV care and support program is necessary for reducing negative life events associated with psychological distress among PLHIV. Further research is needed on the impact of psychosocial and HIV-related factors on mental health of HIV-seropositive individual especially given the scaling up of ART.
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Introduction: Intimate partner violence is defined as any behavior by a current or past male intimate partner during marriage, cohabitation, or any other formal or informal union that causes physical, sexual, or psychological harm. Men are the most common perpetrators of this against women. It affects almost one-third of all women worldwide.
Objective: This study aimed to assess the prevalence, consequences, and factors associated with intimate partner violence among partnered women in Gambella town.
Methods: A community-based, cross-sectional study design was employed. A systematic random sampling technique was used to select the study participants. Data was collected using a pretested, structured questionnaire. The data were entered and analyzed using SPSS software version 25. The bivariate and multivariate logistic regression method was used to identify factors associated with intimate partner violence. Variables with a p-value <0.05 were considered significantly associated with intimate partner violence.
Results: The overall prevalence of intimate partner violence in the lifetime and the last 12 months was 58.8, 95% CI (54.0, 63.6), and 51.8, 95% CI (46.7, 56.8), respectively. More than half (53.3%) of the violence resulted in physical injury, while 32.9% were separated from their partners whereas, mother’s history of exposure to IPV [AOR: 1.8, 95% CI (1.03–3.27), p < 0.05], respondent’s age [AOR: 3.4, 95% CI (1.8, 6.5), p < 0.001], substance use [AOR:2.5, 95% CI (1.5–4.1), p < 0.001], disagreement on sexual intercourse [AOR:3.2, 95% CI (1.8–5.7), p < 0.01], monthly family income [AOR:0.32, 95% CI: (0.16–0.63), p < 0.01] and family size [AOR:2.8, 95% CI: (1.6–4.8), p < 0.01] were significantly associated with IPV.
Conclusion: The study indicated that the prevalence of intimate partner violence was very high. Age of the woman, family size, substance use, economic status, were among factors significantly associated with intimate partner violence. Therefore, responsible stakeholders should respond to the deep-rooted and highly complicated gender inequality by implementing preventive measures.
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Introduction

Intimate partner violence is defined as any action by a current or past male intimate partner in the context of marriage, cohabitation, or any other formal or informal union that results in physical, sexual, or psychological (1). Intimate partner violence is Crime. It is a violation of women’s human rights (2, 3). Intimate partner violence is mostly perpetrated by men against women (1, 4). It is the most common and prevalent type of violence against women worldwide. (1, 5). It is experienced by over a third of all women worldwide, necessitating immediate action (1). For instance, it is estimated that between 38 and 40% of murders of women are committed by intimate partners (1, 6, 7).

The Least Developed Countries have the highest lifetime Prevalence of intimate partner violence among women aged 15–49. (37%) (8). The highest rate of lifetime intimate partner violence is in Southern Asia (35%) and Sub-Saharan African countries (33%) (1, 9). Furthermore, violence against intimate partners begins early in life. 16% of young women aged 15 to 24 encounter intimate partner violence (IPV) in a year, and nearly 1 in 4 adolescent girls in the 15–19 age cohort are believed to have experienced physical and/or sexual abuse at the hands of an intimate partner (1) (10).

It has substantial immediate, medium, and long-term implications on the well-being of women, children, and families (1) (3). IPV can cause injuries, homicide or suicide, sexually transmitted infections like HIV, stillbirth, pre-term delivery, low birth weight, depression, post-traumatic stress disorder, and other anxiety disorders, sleep problems, eating disorders, increased smoking, substance abuse, risky sexual behavior, and higher infant and child mortality rates. (4, 11, 12)

According to the UNFPA, Africa’s high rate of violence against women and girls (VAW) is due to the continuation of detrimental gender norms, alcohol consumption, and overall increased poverty and conflict (13).

Furthermore, the COVID-19 pandemic and its social and economic consequences have increased women’s exposure to violent partners and other dangers. Measures taken to combat the epidemic, such as lockdowns have led to an increase in reports of domestic violence, in particular intimate partner violence against women. For example, the East African Community (EAC) partner states have reported a sharp (48%) increase in the number of IPV cases during this COVID-19 lockdown have led to an upsurge in reports of domestic violence against women (14). For example, the East African Community (EAC) member states have reported a high (48%) increase in the number of IPV instances during the COVID-19 lockdown (14, 15). The COVID-19 outbreak has also reduced their access to medical care. In addition to the COVID-19 epidemic, situations of humanitarian disasters such as terrible drought and displacements following conflicts or war have aggravated the existing violence and led to new kinds of violence against women (4, 12).

Over the last three decades, many global consensus papers and regional conventions have issued forceful appeals to abolish violence against women. For example, sustainable development goals (SDG) 3 and 5, under their respective targets 7 and 2, respectively, set an agenda for the “elimination of all forms of violence against all women and girls in the public and private spheres, including trafficking and sexual and other types of exploitation, achieving gender equality, and empowering all women and girls.” As such, by the year 2030, every country is expected to be IPV-free (16, 17). Aiming to eliminate IPV, many projects were initiated before and after the establishment of the SDGs (11).

However, it has been recognised that progress has been too slow, and the prevalence of violence against women remains unacceptably high (18).

In Ethiopia, IPV is a major public health concern, a significant challenge, and a threat to women’s empowerment and development (19). In Ethiopia, the lifetime and 12-month prevalence of IPV are estimated to be 37 and 27, respectively (20).

In line with the SDGs, Ethiopia seeks to achieve “zero sexual and intimate partner violence (IPV), including zero child marriage, zero early and forced marriage, and zero female genital mutilation.” To accomplish this, Ethiopia has developed and executed a number legal and policy provisions and initiatives, ratified many international, continental and national agreements, including the Health Sector Transformation Plan II and the National Reproductive Health Strategic Plan, Convention on the Elimination of Discrimination Against Women (CEDAW), the Protocol to the African Charter on the Rights of Women in Africa, the Revised Family Law (in 2000), the Revised Criminal Code (in 2005), (UN Women 2016) and others to protect the rights of women and girls and promote gender equality (19, 21).

However, it has been consistently stated that most African countries (including Ethiopia) do not uphold their pledges as outlined in several international accords and national legal measures. Even though just a few studies have been conducted on intimate partner violence against women in Ethiopia, there is very little (if any) evidence in the study region, particularly in the post-COVID-19 pandemic era, when the frequency of IPV has significantly increased. Furthermore, the research area is marked by negative traditional beliefs and practices like early marriage, child marriage, polygamy, wife inheritance, high HIV prevalence, sociocultural factors such as the use of “Tifo Bet” and social support for polygamy and wife beating, that have many adverse impacts on gender balance (22–24). As a result, this study examined the prevalence and implications of intimate partner violence, as well as the risk variables related with it, among married women in the study area in the aftermath of the COVID-19 epidemic.



Methods


Study area and period

This study was conducted from September 17, 2021, to October 15, 2021, in Gambella Town, Southwest Ethiopia. Gambella Town is the capital of the Gambella People’s National Regional State. It is located in the south-western part of the country, 766 kilometres from the capital, Finfinnee/Addis Ababa. The region is bordered to the north, northeast, and east by Oromia National Regional State; to the south and southeast by the Southern Nations and Nationalities People’s Regional State; and to the southwest, west, and northwest by the Republic of South Sudan. As Ethiopia is the third-largest refugee-hosting country in Africa, the Gambella region hosts the largest proportion of refugees, mainly from South Sudan. The town has a total population of 63,357, according to the 2013 Ethiopian Fiscal Year (EFY) population projection. The town has 13,773 households and 16,536 women of reproductive age. In the town, there is one general hospital, one primary hospital, one health centre, five health posts, and 19 private (primary and medium) clinics.



Study design

A cross-sectional community-based study design was employed.



Population


Source population

A source population consisted of married women aged 15–49 living in Gambella town.



Study population

The study population was partnered women aged 15 to 49 who lived in Gambella town and were chosen with systematic random sampling method.



Eligibility criteria


Inclusion criteria

	A woman in the age range of 15–49 years who had been ever a partnered and stayed at least 12 months with her current partner was included in the study.




Sample size determination

The sample size was calculated for both objectives (prevalence of intimate partner violence and factors associated with it). For the prevalence of intimate partner violence, the sample size was calculated using a single population proportion formula.

[image: The formula displayed calculates sample size: n equals open parenthesis Z alpha divided by 2, times p, times open parenthesis 1 minus p close parenthesis, close parenthesis squared divided by d squared equals 1.96 squared times 0.569 times open parenthesis 1 minus 0.569 close parenthesis equals 376.84 approximately equals 377.]

Where, N = the sample size; Z = 1.96; at 95%CI; D = margin of error tolerated (0.05), and P = the proportion of IPV against married women from previous study (25).

By adding 5% of non-response, the final sample size became 396. For the second objective (factors associated with IPV), the sample size was calculated using the double population proportion formula by considering frequently associated factors like women’s educational status, women’s supportive attitude toward wife-beating, young age, and alcohol use by male partners from previous studies, and it was 345. But since the sample size calculated for the first objective was larger than the latter, the larger sample size (396) was used in this study.



Sampling technique and procedures

The town is divided into five kebeles (the basic or smallest administrative unit in the Ethiopian administrative system). All five kebeles in the town were included in the study. A preliminary survey was conducted in each kebeles to identify eligible households and all the eligible houses in each kebel of Gambella town were marked. Then, the number of households to be selected from each kebele was determined using the proportional allocation technique. Participants were drawn from each kebele using systematic sampling methods. The Kth interval was calculated by dividing the source population (N) by the sample size (n) (N/n) and found to be 2. Households were selected using the lottery method to determine which house to start with. Accordingly, every second-eligible house has been interviewed. Multiple eligible women within the same households were also identified by the lottery method. Households that were not available, not interested, or refused to participate were replaced with households that have similar socio-demographic characteristics. See the diagram below (Figure 1).

[image: Flowchart showing household distribution in a town of 10,278 households (HH). It lists five kebeles: Kebele 01 (2,840 HH), Kebele 02 (1,443 HH), Kebele 03 (1,927 HH), Kebele 04 (1,917 HH), Kebele 05 (2,140 HH). Selected households by SRS method are: Kebele 01 (110), Kebele 02 (56), Kebele 03 (74), Kebele 04 (74), Kebele 05 (82), totaling 396 selected households.]

FIGURE 1
 Schematic presentation of sampling procedure to assess IPV among married women in Gambella town, 2021. *HH, house holds; *SRS, simple random sampling.




Data collection procedures and data quality control

A pre-tested interviewer-administered structured questionnaire was used to collect data. The questionnaire was tested among 5% of women in itang Woreda which is 40 km away from Gambella town. The results of the pre-testing were used to correct any structural flaws discovered in the tools.

The principal investigator adapted the questionnaire from the WHO multi-country study of VAW (8) and created an English questionnaire, which was then translated into the most commonly spoken local languages (Anyuwa and Nueri and Amharic). theen, it was translated back to English by an other language expert to chech for consistency.




Data quality control

To ensure data quality, data collectors were chosen from among those with prior experience in the field. Then, they were trained for 2 days. Knowledge of the local language was considered to avoid language barriers. Data collection tools were pre-tested before being sent out into the field. In addition, data collectors and field supervisors checked the completeness and consistency of data in the field on a daily basis. Epi Data Software was used for data entry to reduce potential errors that could occur during data entry.



Operational definitions


Intimate partner violence

In this study, a woman who reported that she had experienced any act of physical, sexual, or emotional (psychological) violence or any combination of the three by an intimate partner was considered to have IPV (1, 26, 27).



Physical violence

In this study, respondents were asked if they had experienced one or more acts or threats such as slapping, pushing, shoving, pulling, throwing something that could hurt, choking, burning on purpose, hitting the abdomen with a fist or with something else, and if a gun, knife, or any other weapon was used against the woman by an intimate partner. A woman replied yes to at least one of the following acts and was considered to have experienced physical violence (1).



Psychological violence

According to this study, women who replied yes to one or more acts or threats such as insult, humiliation, intimidation, or being scared on purpose by an intimate partner was considered to have experienced psychological violence (1, 26).



Sexual violence

Women who replied yes to one or more acts or threats, such as being forced into sexual intercourse when they did not want to, having sexual intercourse when they did not want to because they were afraid of what their partner might do, and being forced to do something sexual that she found degrading or humiliating by an intimate partner was considered to have experienced sexual violence (1, 27).



Severe violence

is defined based on the severity of the acts; the following are defined as severe: being beaten up, choked, or burned on purpose, and/or being threatened or having a weapon used against them. Any sexual violence is considered severe (1).




Data analysis

The data was checked for completeness and consistency. Then it was entered into a computer using Epidata software version 3.1 and exported to SPSS version 22 for cleaning, recoding, and analysis. Descriptive results like percentage and frequency distributions of all variables were presented using tables and charts. Then a univariable logistic regression analysis was run to identify variables that were candidates for the multivariable logistic regression analysis. Accordingly, variables with a p-value less than 0.25 in the univariable logistic regression analysis were considered candidates for the multivariable logistic regression analysis. The goodness of the fit of the final model was checked using the Hosmer-Lemeshow test, considering a good fit at a p-value >0.05. Then a multivariable logistic regression model was run, and variables with a p-value less than 0.05 at 95% CI were declared to be significant, and adjusted odds ratios were used to measure the strength of the association.



Ethics, approval, and consent to participate

This study was done according to the Declaration of Helsinki. The Research Ethical Committee of Mattu Univeristy granted an ethical letter of approval with Ref:RPG/021/2013 for this study, and written informed consent was obtained from the participants after the necessary explanation was given on the purpose and benefits of the study, as well as their right to decide whether or not to participate in the study. All the interviews with respondents were conducted with strict privacy. Study participants engaged in the study were informed that they could skip any question they did not want to respond to and could quit the interview if they felt discomfort. Then consent was obtained from the study participants, who were 18 years of age or older. For those who were less than 18 years old, assent was obtained from the participants, but consent was obtained from their representatives based on Article 25 of the Declaration of Helsinki.




Results


Socio-demographic characteristics of the respondent

A total of 396 women participated in this study, making the response rate 100%. The respondents’ average age was 29 years (SD ±7 years). In terms of educational attainment, 148 (37.34%) of the participants attended primary school or lower, while 248 (62.6%) attended secondary education and above. Thirty-six (9.1%) of the respondent’s partners attended primary school, while the great majority (90.9%) attended secondary school or higher. The household size was four people on average. Fifty-one (12.9%) of our respondents were pregnant at the time of the survey. Seventy-eight (19.7%) of the study participants and 218 (55.1%) of respondents’ partners reported using at least one substance (Table 1).



TABLE 1 Socio-demographic characteristics of the study participants in Gambella town, 2021 (n = 396).
[image: A detailed table displaying demographic and social characteristics of a sample population. It includes variables such as age, educational status, occupation, ethnicity, religion, substance use, family size, income, and marital factors, with corresponding frequencies and percentages. For example, the age group 20-29 has the highest frequency of 236, representing 59.6% of the sample. The table also covers attitudinal acceptance of wife-beating, with 67.4% of respondents not accepting it. Each category provides totals for a sample size of 396 individuals.]

In this study, 122 (28.3%) respondents reported that they had a spouse with another wife (a polygamist husband), and 129 (32.6%) believe that wife battering is appropriate (believe that their husband has the right to beat them) (Table 1).



Prevalence of intimate partner violence (IPV)


Lifetime and the last 12 months prevalence of intimate partner violence

The overall prevalence of intimate partner violence (IPV) in the lifetime and in the last 12 months was 58.8, 95% CI (54.0, 63.6), and 51.8, 95% CI (46.7, 56.8), respectively.




The commonest form of intimate partner violence

The commonest form of IPV was Psychological/emotional violence (168, 42.4%), followed by sexual violence (154, 38.9%) and physical violence (74, 18.7%), respectively (Table 2). Among the respondents, 256 (64.6%) have a history of IPV during their childhood, 233 (58.8%) have had lifetime IPV from someone after marriage, and 212 (53.5%) reported that their mother encountered IPV from their father. Moreover, nearly half (44.9%) of the study participants had encountered severe forms of violence (Table 2).



TABLE 2 Prevalence, forms, and consequences of IPV among study participants in Gambella town, southwest Ethiopia, 2021.
[image: Table displaying variable characteristics of Intimate Partner Violence (IPV) with categories like sexual, physical, and psychological violence. Frequencies and percentages are provided, such as 154 instances of sexual violence (38.9%), 74 of physical violence (18.7%), and lifetime exposure to IPV at 233 instances (58.8%). Consequences include physical injury (113, 53.3%) and separations due to IPV (26, 32.9%).]



Consequences of IPV among study participants

Of the total number of women who participated in this study, 139 (59.7%) suffered from one or more consequences. One hundred thirty-nine (48.5%) of the women who had IPV had suffered from different types of physical injuries. Similarly, twenty-six (11.2%) of IPV incidences resulted in divorce (Table 2).



Factors associated with intimate partner violence (IPV)

In univariable analysis, the following variableswere considered candidates for multivariable logistic regression analysis: pregnancy, maternal history of exposure to IPV, support from other victims of IPV, age of the respondent, substance use by respondents, substance use disagreement on sexual intercourse, monthly family income, and family size were identified and taken to multivariable logistic regression analysis.

In multivariable logistic regression analysis (Table 3), the history of exposure to IPV during childhood, substance use by respondents, husband or partner substance use, disagreement on sexual intercourse, monthly family income, and family size were found to be significantly associated with intimate partner violence among the study participants.



TABLE 3 Factors associated with intimate partner violence among married women aged 15–49 in Gambella town during 2021 in southwest Ethiopia.
[image: A table displays various factors associated with IPV (intimate partner violence), categorized by "Yes" or "No". It includes columns for COR (Crude Odds Ratio), AOR (Adjusted Odds Ratio), 95% CI (Confidence Interval), and P-value. Notable associations with significant P-values include: maternal history of IPV exposure (P=0.04), disagreement on sexual intercourse (P<0.001), family size with four or more members (P<0.001), husband's substance use (P<0.001), and substance use by respondent (P<0.001). Each factor is compared to a baseline reference category. Variables like pregnancy, support for victims, income, and age show varying levels of association.]

The odds of intimate partner violence among women who had a childhood history of exposure to intimate partner violence increased by 80% [AOR: 1.8, 95% CI (1.03–3.27), p < 0.05] when compared to women who had no childhood history of exposure to violence.

Women who had disagreements with their husbands on sexual intercourse were 3.2 times more likely to be victims of IPV [AOR: 3.2, 95%CI (1.8–5.7), p < 0.01] as compared to women who had no disagreements with their husbands on sexual intercourse.

Women who had an estimated monthly income of more than five thousand Ethiopian Birr were 68% less likely to face Intimate partner violence [AOR: 0.32, 95%CI (0.16–0.63), p < 0.01] than those who had an estimated monthly income higher than that.

Women with a family size of four or above were 2.8 times more likely to be victims of intimate partner violence [AOR: 0.32, 95%CI (0.16–0.63), p < 0.01] as compared with those who had less family size.

Those women whose husbands use at least one substance were 2.5 times more likely to be the victims of intimate partner violence [AOR: 2.5, 95% CI (1.5–4.1), p < 0.001] than those women whose husbands do not use a substance.

Women who use at least one substance were 3.4 times more likely to be victims of substance use [AOR: 3.4, 95% CI: (1.8–6.5); p < 0.001] than those who do not use a substance (Table 3).




Discussion

This study identified both the overall prevalence, forms of intimate partner violence, and consequences of intimate partner violence against women, as well as associated factors, in one of the peripheral parts of Ethiopia, the Gambella region. The overall prevalence of intimate partner violence against women was very high.

This finding is in line with the findings of different studies conducted in Ethiopia (47%) (28) (51.7%) (29), (48.6%) (30), in Bangladeshi (53%) (31), and in Nigeria (50%) (32). On the other hand, this finding is higher than studies conducted in Ethiopia (32.5%) (11), (19.6%) (33) in sub-Saharan Africa (35.5%) (34), in Nigeria (29%) (35), in the Republic of Cyprus (8, 36).

This may be due to the differences in socio-cultural context and the scope of these studies; the study conducted in sub-Saharan Africa is a pooled prevalence that covered a large geographical area and a huge sample size. Similarly, the study conducted in the Republic of Cyprus was a national survey that included a large sample size. Furthermore, the difference might be attributed to the better socio-economic and socio-cultural conditions (better handling of human rights) in Cyprus as compared to Ethiopia.

The finding of this study is lower than the studies conducted in southwest Ethiopia (64.7%) (26), northwest Ethiopia (78%) (37), and Lublin, Poland (59.7%) (38).

This could be because these studies were conducted in rural communities in peripheral Ethiopia, where there is poor awareness about gender equality and wife beating is more widely accepted as a normal phenomenon when compared to urban residents.

This study indicated that all forms of violence against women, including the severer ones, are highly prevalent. This study also showed that the gap between the lifetime and current prevalence of violence against women in the study area is very short—58.8% versus 51.8%, respectively. This means gender-based violence is deeply responding to interventions or there were no sounding interventions, in the region. In other words, women in these areas will continue to live deprived of their human rights.

The following variables were found to be significantly associated with intimate partner violence: the history of exposure to IPV during childhood, substance use by respondents, substance use by husband or partner, disagreement on sexual intercourse, monthly family income, and family size.

The odds of intimate partner violence among women who had a childhood history of exposure to violence increased by 80% when compared to women who had no childhood history of exposure to intimate partner violence. This is similar to studies conducted in Ethiopia (29, 39), Uganda (40), and India (41).

This could be because women who has history of exposure to violence might have accepted being beaten as a norm phenomenon (attudinal acceptance of wife-beating) Women who had an estimated monthly income of more than five thousand Ethiopian birr were 68% less likely to face intimate partner violence than those who had an estimated monthly income lower than that. This finding is in line with studies conducted in Ethiopia (systematic review) (29) but against a study conducted in Ethiopia (25) and China (42).

This could be because those women who have a higher income might also have a higher education status, better economic autonomy, and use all the available opportunities to defend themselves against violence.

Women with a family size of four or above were 2.8 times more likely to be victims of intimate partner violence as compared with those who had a smaller family size. This finding is consistent with studies done in northwest Ethiopia (30) and Turkiye (43) but against a study conducted in Bangladesh (44) which reported that there is no association between IPV and family size. This could be attributed to the reality that families with larger family sizes would have difficulty providing necessities for family members and may result in disagreements in prioritising family expenditures, which in turn increases the likelihood of conflict between partners.

Those women whose partner use at least one substance were 2.5 times more likely to be victims of intimate partner violence than those whose husbands do not use a substance.

This finding is consistent with a systematic review study conducted in African countries (45), and multiple studies done in Ethiopia (20, 27, 29, 46, 47). This can be attributed to the effect of alcohol consumption on cognitive capability: it alters the self-control ability of individuals, results in poor judgment, and triggers the individual to act aggressively.

Women who use at least one substance were 3.4 times more likely to be victims of intimate partner violence than those who do not use substances. This finding is in line with studies conducted in Ethiopia (29, 32). This is similar with the effects of alcohol consumption mentioned above,.

Women who had disagreements with their husbands on sexual intercourse were 3.2 times more likely to be victims of IPV as compared to their counterparts. This could be because male partners might use the advantage of power inequality between males and females and use force to have sexual intercourse.

Consequently, several previous research frequently referenced the same traits that this study found, including substance abuse, family income, and a history of being exposed to intimate partner violence as a youngster. The authors’ analysis, however, could not find any indication of the factor “disagreement on sexual intercourse” in previous study.

Furthermore, the findings have major policy consequences. Intimate partner violence is not only a serious public health issue, but it also violates fundamental human rights. To put it plainly, IPV is a felony. For example, intimate partner violence (gender-based violence in general) violates multiple women’s human rights provided in the Ethiopian constitution, such as “The Right of the Security of Person” (Article 16), “Prohibition against Inhuman Treatment” (Article 18), “Right to Honour and Reputation” (Article 24), “Right to Equality” (Article 25), and “Rights of Women” (Article 35) (48, 49).

At the same time, it is a major development concern. However, it appears that women’s issues, specifically IPV, are not receiving the attention they need.

The Sustainable Development Goal (SDG) 5 (under Targets 1 and 2) states, “End all forms of discrimination against all women and girls everywhere; eliminate all forms of violence against all women and girls in the public and private spheres, including trafficking and sexual and other forms of exploitation” (17).

However, it appears that the opposite is occurring. In Africa, for example, intimate partner violence has grown by 48% since the start of the COVID-19 pandemic [11]. Furthermore, drought and conflict disproportionately impact women. In Ethiopia, the terrible drought, extensive conflicts, and the COVID-19 pandemic have all affected women’s sexual and reproductive health, exacerbating IPV. Rape has long been used as a weapon of war in conflict zones. To summarize, this study attempted to assess the prevalence of intimate partner violence in war-torn Ethiopia amid the COVID-19 epidemic, a nationwide political crisis, conflicts, and a severe drought.

This study’s strengths include conducting a community-based investigation and gathering primary data.

This study, however, has certain limitations. Intimate relationship violence is a difficult subject. It is a legal matter. It is about the loved one of many women who are in marriage. As a result, many of them may be reluctant to reveal the truth, either out of fear or as a commitment to maintaining family secrets.

The fact that this study only included partnered women as participants is another drawback. Therefore, IPV among people who are not in formal relationships was not addressed in this study. As a result, the prevalence of IPV may be higher than what this study found. Furthermore, this study did not assess the fate of the victims of the IPV. Specially women who sustained severe violence, like sexual violence, were expected to receive medical, psychological, and legal remedies. However, these points were beyond the scope of this study.

Since this study is a cross sectional study, it is not possible to establish causal inference in this study. Finally, this study could have been more informative if it had been accompanied by a qualitative study.



Conclusion

All the forms of violence—sexual, psychological, and physical violence (including severe violence)—against women were very common, and they had far-reaching consequences. This history of exposure to IPV during childhood, substance use by respondents, substance use by partners, ignorance due to sexual intercourse disagreement, monthly family income, and family size were identified as determinants of intimate partner violence (IPV). The responsible government and non-government organisations should respond to the deep-rooted and highly complicated gender inequality by implementing preventive measures and providing comprehensive rehabilitative services for the survivors of IPV. Additionally, interested future researchers are highly encouraged to conduct a study that addresses the limitations listed above by considering longitudinal studies to establish causal relationships and qualitative studies to provide a more in-depth understanding of the context and drivers of IPV.



Recommendations


For the Gambella regional health office, the women, children, and youth affairs office, and other stakeholders (NGOs)

	• Should work to create awareness and/or strengthen preventive action on women’s (gender) equality to promote mutually respectful relationships among the couples;
	• Safeguard women’s human rights and respond to deep-rooted gender inequality by making the perpetrators accountable whenever and wherever it happens.
	• Since the prevalence of intimate partner violence is very high with complicated outcomes, we recommend that the regional health office establish a one-stop centre in the area and provide comprehensive rehabilitation services to the survivors of intimate partner violence.



For the local healthcare workers

• Health workers should counsel women on gender equality and the way out when it happens to all women who visit health facilities for any reason and through community outreach, whoever the perpetrator is, regardless of the condition it happened in.



For the future researchers

• We recommend future researchers interested in conducting research in this field address the limitations stated above:

• Included all women in the reproductive age group (15–15), regardless of their marital status.

	• Supporting a qualitative study or running a pure qualitative study
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Background

Suicide is a serious cause of mortality that affects families, communities, and the entire country. Because of a lack of national systematic reporting for cause-specific mortality, a high level of stigma, and religious non-acceptance, suicidal behavior is an under-reported and concealed cause of death in the majority of low- and middle-income countries.





Objective

The aim of this study was to assess the prevalence of suicidal behavior and associated factors among holy water users at the Andassa Saint George Monastery, 2023.





Methods

An institution-based cross-sectional study was conducted at the Andassa Saint George Monastery from 5 April to 5 May 2023. A systematic random sampling method was utilized to select 423 study participants and the Suicidal Behaviors Questionnaire—Revised was used to assess suicidal behavior. The data were gathered using the epicollect5 software with a face-to-face interview method then exported to SPSS-25 for analysis. A binary logistic regression model was used and all variables in a bivariate analysis with a p-value of less than 0.25 were entered into a multivariable logistic regression model, and statistical significance was declared at a p-value of less than 0.05.





Results

The prevalence of suicidal behavior among holy water users was 9.7% (95% CI: 7.1–12.4). Being female [2.632 (1.206–5.748)], living alone [2.52 (1.06–5.97)], and having depression [3.03 (1.32–6.99)], epilepsy [3.82 (1.28–11.40)], and diabetes mellitus [3.37 (1.229–9.25)] were significantly associated with suicidal behavior.





Conclusion

In this study, almost 1 in 10 had engaged in suicidal behavior in their lifetime. Several risk factors for suicidal behavior were identified, including being female, living alone, and having diabetes mellitus, epilepsy, and depression.
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Background

According to the World Health Organization (WHO), suicide is an intentional act of self-harm carried out by a person who is fully aware of or anticipates death. It is a condition in which options or choices are never considered prior to the action, it involves the purposeful or voluntary decision to end one’s life, the person’s readiness to die comes from inside him, and it is brought on by the existence of a known or hidden reason (1).

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) defines suicidal ideation as thoughts about self-harm with deliberate consideration or planning of possible techniques of causing one’s own death, while suicide is the act of intentionally causing one’s own death, and a suicide attempt is an attempt to end one’s own life, which may lead to one’s death (2).

The concept of a “suicidal process” classifies suicidal behavior chronologically; this process starts with suicidal ideation and then implies a progression of suicidality ranging from suicidal ideation over plans to suicide attempts and finally fatal suicide (3).

Suicidal behavior includes the tendency, thoughts, or acts of self-harming behavior or life-threatening risks. Suicidal behavior can be either direct (such as suicidal ideation, suicide attempt, or completed suicide) or indirect (such as risky driving, high-risk hobbies, hazardous alcohol drinking, drug misuse, or neglecting the management of physical illness) (4).

The development of suicide risk is complex, involving contributions from biological (including genetics), psychological (such as certain personality traits), clinical (such as comorbid psychiatric illness), social, and environmental factors. The involvement of multiple risk factors in conveying the risk of suicide means that determining an individual’s risk of suicide is challenging (5).

Suicidal ideation, planning, and attempt are among the three most commonly studied non-fatal suicidal behaviors that vary on a continuum of severity. While suicidal ideation is more common, this milder form of suicidal behavior is often thought to occur prior to suicide planning and attempt (6). According to available evidence, suicidal ideation can be regarded as a trigger for attempted and completed suicide (7).

A suicide plan is defined as a proposed method of carrying out a design that will result in a potentially self-injurious outcome, or a systematic formulation of a program of action that may result in self-injury (8). It is an important phase in the suicidal process preceding attempted suicide, which is one of the major risk factors for completed suicide (9).

Suicidal attempt is an intentional but unsuccessful act of killing oneself, and for every person who dies by suicide, many more attempt it (10).

The development of suicide risk is complex, involving contributions from biological (including genetics), psychological (such as certain personality traits), clinical (such as comorbid psychiatric illness), social, and environmental factors. The involvement of multiple risk factors in conveying the risk of suicide means that determining an individual’s risk of suicide is challenging (5).

The WHO mortality database indicates over 800,000 annual suicide deaths worldwide, making it one of the leading causes of death (11). It is the fourth leading cause of death among people 35–44 years of age, the fifth leading cause among people ages 45–54, and the eighth leading cause among people 55–64 years of age (12).

People with mental disorders and psychological distress have been found to be more likely to engage in suicidal behavior, and experiencing adverse life events, unemployment, lower socioeconomic status, female sex, younger age, and the suicide of a close relative have been associated with suicidal behavior (13).

Many individuals who have suicide ideation/attempts have clinical depression or subclinical symptoms of depression and showed high intent for suicide (14).

Suicidal thoughts and plans (suicidal ideation) and suicide attempts are frequently the prodromal for later suicide and indicate significant personal distress and psychological burden. It is crucial to understand the patterns of suicidal ideation and suicide attempts before implementing effective suicide prevention measures. In developed countries, the lifetime prevalence of suicidal ideation and attempt is approximately 3.0%–15.9% and 0.5%–5%, respectively, with women at higher risk than men (15).

According to the WHO, a person commits suicide every 40 s somewhere in the world, and a person attempts to die every 3 s, and according to self-report, for every suicide death, 20 people attempt suicide (5).

Suicide ideation, which comprises suicidal thoughts or threats devoid of action, is more common than suicide attempts and completed suicides, and its prevalence varies widely. The lifetime prevalence of suicidal ideation has been reported to range from 2% to 18% (16).

Culture is a dynamic collection of customs, traditions, and values to which a community or society ascribes, which may strongly influence an individual’s perception of suicide (17). Specifically, cultural values and societal structures affect how a person perceives circumstances as risk and protective factors. For example, in some studies, religiosity has been shown to be a protective factor for suicidality, through increased social integrations, as well as hope created by religious beliefs, especially in areas with high religious homogeneity (18). Some cultures completely censure suicide and view it as an abominable act; others may have some level of permissiveness, while others may view it as an honorable act. Moreover, the meaning and consequence of a suicidal act are heavily influenced by cultural norms of a society (19, 20).

Suicide motivation and permissiveness differed by age group, with the older age group likely to report loneliness, abandonment, and existing chronic illnesses as precipitants of suicide, while the younger age group was reported to be triggered by interpersonal problems and financial strain as potential stressors contributing to suicidality (21).

According to surveys carried out in 17 countries, the risk of each suicidal behavior is significantly related to being female, being younger in age, having fewer years of formal education, and never having been married (22).

Most suicides are related to psychiatric disease, with depression, substance use disorders, and psychosis being the most relevant risk factors, and most people who have died by suicide have suffered from a mental disorder; surprisingly, most of the patients with mental illness in Ethiopia visit healthcare facilities for traditional treatments (23, 24).

According to the study, suicide is also common in chronic medial illness; the magnitude of suicidal behavior among patients with diabetes mellitus (DM) at Northwest Ethiopia was 30.8%, 15.8% had suicidal ideation, 14.4% had a suicidal attempt, and 15.1% of them had a plan to commit suicide (25).

Studies also suggest a variety of risk factors for suicidal ideation, such as previous suicide attempts (26). Low social support, substance use disorder, hopelessness, sleep disturbances (27), and elevated inflammation have been found to be associated with suicidal ideation (28).

According to estimates, 75% of suicides occur in low- and middle-income countries, where limited resources are available to prevent suicidal behavior. According to data on non-fatal suicidal behaviors, including ideation, suicidal behaviors are also a leading cause of mortality and injury that affect a wide variety of age groups in several countries (29).

The global suicide rate has increased by 60% over the last 45 years, with the population aged 15–34 being the most vulnerable to becoming victims of suicide. It is a huge but largely preventable health problem, causing almost half of all violent deaths and resulting in one million fatalities each year, as well as economic costs in the billions of dollars (30).

The magnitude of suicidal behavior was very high among people with mental illness like major depressive disorders and other comorbid psychiatric disorders, and having comorbid substance use disorders was a predictor of suicidal behaviors (31).

Globally, 50% of all violent deaths in men and 71% of deaths in women were accounted for by suicide, and rates are highest among individuals aged 70 and older for both men and women in almost all regions of the world (32).

Suicide is a sensitive but under-recognized fatal health problem in Ethiopia. In addition to religious beliefs, the majority of people in Ethiopia use holy water (spiritual practice) for various mental and physical health problems. The majority of patients suffer from serious mental illnesses, such as mood disorders (30%), substance abuse (24%), and schizophrenia (40%), and the majority of patients (92.2%) were comforted by the combination of medication, holy water treatment, and prayers, and 73.6% thought that their disease was the result of an evil spirit possessing them, which is why many suicidal cases use holy water instead of getting modern treatment (33).

Public and private religious practices not only help maintain mental health and prevent mental health diseases but also help individuals cope up with their anxiety, fears, frustration, anger, anomie, feelings of inferiority, despondency, and isolation; thus, there is a high burden of suicide and mental illness in the use of holy water (34).

In Ethiopia, for example, less than 10% of people with severe mental illness had contact with modern psychiatric services and 15% to 20% of people who attend general medical clinics do so because of mental disorders, although their mental health problems are often not recognized (35, 36).

According to studies, more Ethiopians prefer the services of informal caregivers, such as family, friends, and traditional healers, over those of biomedical health centers when it comes to managing severe medical conditions, especially mental health including suicide (37).

In the Ethiopian Orthodox Church (EOTC), the primary form of well-accepted traditional religious–magical healing practice is the holy water (“Tsebel”); one may drink blessed holy water to heal any form of illness including suicide and physical diseases. As a result, assessing suicidal behavior and its associated factors among holy water users is critical to understand its magnitude, develop intervention strategies, and minimize or prevent suicidal behavior among holy water users.

It is also important for the EOTC to be informed about the practices in relation to mental healthcare including suicidal behavior so that they can make informed decisions about their choice in mental health service providers.

The burden of suicide constitutes a serious public health issue worldwide that needs the help of mental health professionals to increase awareness towards suicide warning signs. Suicide warning signs are associated with acute factors that inform clinicians about observable signs and expressed emotions and are important for saving lives through early detection and intervention for those at risk.





Materials and methods




Study area and period

This study was conducted from 5 April to 5 May 2023 among holy water users at the Andassa Saint George Monastery. The Andassa Saint George Monastery is an Orthodox Church established in 1640 and found in the Amhara region of northwestern Ethiopia, 20 km from Bahir Dar. Approximately 20,280 people per year come to the monastery from different places to use holy water for different physical and mental illnesses as well as for religious purposes (38).





Study design

An institution-based cross-sectional study design was employed.





Population




Source population

All adults using holy water at the Andassa Saint George Monastery were the source population.





Study population

All adults using holy water at the Andassa Saint George Monastery during the study period comprise the study population.





Sample population

Adults using holy water at the Andassa Saint George Monastery who fulfill the inclusion criteria were the sample population.






Eligibility criteria




Inclusion criteria

All individuals 18 years and older who use holy water at the Andassa George Monastery in the Amhara region who gave informed consent were eligible to participate in the study.





Exclusion criteria

People who were unable to communicate and people with hearing disability were not included in the study. People who were severely ill during the data collection period were also not included in the study.






Sample size determination and sampling technique




Sample size determination

The sample size was calculated by using the single population proportion formula: n =z2pq/d2, considering the following assumptions: prevalence p = 50% because no similar study was performed among holy water users in Ethiopia, with 95% confidence interval, a margin of error 5%, and a non-response rate of 10%.

n = sample size, z =standard normal distribution, and p = estimated proportion and is assumed as 50% (0.5) since there is no study found in Ethiopia.

	Level of significance = 5% (α = 0.05), Zα/2 = 1.96

	Margin of error = 5% (d = 0.05)

	Non-response rate = 10%

	Applying the formula, n = (Zα/2)2 * P (1−P)/d2



Then, n = [image: A mathematical expression is shown: the formula for calculating sample size, \((1.96)^2 \times (0.5 \times (1-0.5))\) divided by \((0.05)^2\), equals 384.] . By adding the 10% non-response rate, the sample size will be 423.






Sampling procedure

The average number of people who use holy water at the Andassa Saint George Monastery was 20,280/year, equivalent to 1,690 people coming to the Andassa Saint George Monastery per month.

Systematic random sampling was used to select study subjects. The interval size (k) was calculated using the following formula: k = N/n = 1,690/423 = 3.995 ≈ 4, such that every four people were selected after the first subject selected by the lottery method.





Data collection tools and procedure

Data were collected by six BSc nurses using electronic application for 1 month and supervised by two Msc students in ICCMH. Even though there is no separate room, the interview was conducted in a separate private place. A semi-structured sociodemographic interviewer-administered questionnaire was used to obtain data such as age, sex, ethnicity, marital status, educational attainment, employment status, income, and residence. The structured questionnaire of suicide behavior questionnaire revised (SBQ-R) was used to asses suicide.

SBQ-R: SBQ-R is a very useful tool to measure the different dimensions of suicidality and has four items:

	Item 1 (4 points): evaluates lifetime suicidal ideation/suicidal plan/suicide attempt.

	Item 2 (5 points): the frequency of suicidal ideation over the past 12 months.

	Item 3 (3 points): the threat of suicide attempt.

	Item 4 (6 points): the SBQ-R contains four items on suicidal behaviors, and the total score of the SBQ-R ranges from 3 to 18.



In a previous study, a sensitivity of 0.93 and a specificity of 0.95 indicate the risk of suicide in a general population (39). The SBQ-R is also approved as a useful scale for suicide risk assessment in clinical and non-clinical samples and is the most utilized tool (40).

PHQ-9: Depressive symptoms were assessed using the nine-item patient health questionnaire (PHQ-9), which was developed to assess probable depression in the primary care setting. The PHQ-9 could be used as a continuous scale, or the scores may be categorized into severity grades and individual scores at a cut point of 10 or more out of nine items in the patient health questionnaire. The PHQ-9 has been validated in the general hospital setting in Ethiopia, as well as in primary care settings in preparation for the current study (41).

Generalized Anxiety Disorder-7 (GAD-7): It is the most used tool for screening of anxiety by remembering the past 2 weeks. It also contains seven items with a four-Likert item. The tool is cross-culturally validated with the internal consistency of Cronbach’s α = 0.915. A score greater than or equal to 10 is considered as having moderate to severe anxiety disorder. Each item is scored from 0 (not at all) to 4 (nearly every day).

The scores of all items are added to obtain the total scores, with a range of 0–21. Those who scored more than 9 on the GAD-7 scale were diagnosed with anxiety (42, 43).

The Somatic Symptom Scale-8 (SSS-8): It is an abbreviated eight-item version of the Patient Health Questionnaire-15 (PHQ-15) questionnaire. The PHQ-15 scale, one of the most commonly used and most thoroughly validated self-report measures of somatic symptom burden, evaluates the presence and severity of common somatic complaints. The SSS-8 is a reliable and valid self-report measure of somatic symptom burden. It has an acceptable internal consistency (α = 0.806).

Alcohol use disorder: Alcohol consumption in the past 12 months was assessed using the Alcohol Use Disorder Identification Tool (AUDIT), a 10-item screening tool developed by the WHO. Each item was rated on a five-point scale, with the total score ranging from 0 to 40. A score of 20 or more on the AUDIT requires further diagnostic assessment for possible alcohol dependence. A total score of 1–7 denotes social drinking, and a total score of 8 or more indicates probable alcohol use disorder; a total score of 8–15 indicates hazardous alcohol use, a total score of 16–19 indicates harmful alcohol use, and a total score of 20 or more indicates probable alcohol dependence in the last 12 months (44). The AUDIT was found to have a high internal consistency in this study (Cronbach’s α = 0.84) (45).

Problematic khat use: PKUST-17 is a problematic khat use screening test with 17 items focusing on the frequency of khat use, the amount of time spent chewing khat, financial problems, and different withdrawal experiences. The internal consistency of PKUST-17 was excellent (Cronbach’s α = 0.93) (46).

Smoking: The Fagerstrom Test for Nicotine Dependence (FTND) was used to assess tobacco dependence. At a cutoff score ≥5, the FTND has good sensitivity and specificity (0.75 and 0.80, respectively). In a study conducted at the Jimma University Teaching Hospital, a total score of FTND ≥5 was considered to indicate tobacco dependence (47).

Social support: Social support was assessed by using the Oslo 3 Social Support Scale (OSSS-3). It has been used in different clinical and community-based studies of African countries including Ethiopia. It has a total sum score ranging from 3 to 14 points (48).





Data entry, processing, and analysis

First, the collected data using the screening tools were cleaned and checked for completeness, coded, entered using epi data 5, and then exported into SPSS version 25 for analysis. Basic descriptive and summary statistics was computed by using means, standard deviation, percentages, proportions, and data frequencies. The findings were presented in the form of tables and charts. A binary logistic regression model was employed to determine statistical association between the independent and the dependent variables with the confidence interval set at 95%. All variables associated with the dependent variable with a p-value of less than 0.25 in the bivariate analyses of the binary logistic regression were entered into multivariate models of the logistic regression in order to identify the interaction between variables and to control for potential confounders. Variables with p-value < 0.05 in the multivariate analyses were considered as significant predictors of suicidal behavior.






Results




Sociodemographic characteristics of the study participants

A total of 423 respondents were included in the study, with a response rate of 100%. Regarding the age of the respondents, 118 (27.9%) were 18–24 years old, and 150 (35.5%) were 45 years and older. Among respondents, 224 (53.2%) were male, 422 (99.8%) were orthodox, 149 (35.5%) were not educated, and 79 (19.6%) were diploma holders and above. Of the participants, 187 (44.2%) were single and 142 (33.6%) were married; 281 (66.4%) lived with family; and 108 (25.5%) lived alone, as shown in Table 1.

Table 1 | Frequency distribution of sociodemographic characteristics of holy water users at the Andassa Saint George Monastery, Northwest, Ethiopia, 2023 (n = 423).


[image: Table displaying demographic data with variables: sex, age, religion, educational status, income, marital status, and living circumstances. Categories include male, female, age ranges, religions, education levels, income levels, marital statuses, and living conditions. Frequencies and percentages are provided for each category, such as 53% male, 47% female, 35.5% aged forty-five and above, 99.8% Orthodox, and 66.4% living with family.]




Clinical related factors of the study participants

Out of the total participants, 55 (13%) had a family history of mental illness, and 14 (3.3%) had a family history of suicidal behavior; the result also showed that 28 (6.6%) had hypertension, 7 (1.7%) had TB, 33 (7.8%) had DM, 17 (4%) had HIV/AIDS, 23 (5.7%) had epilepsy, 6 (1.4%) had cardiac disease, and 5 (1.2%) had cancer. Regarding mental illness, depression accounted a prevalence of 98 (23.2%), anxiety 60 (14.2%) and Somatic symptom accounted 37(8.7%) high and 59(13.9%) very highly (Table 2).

Table 2 | Frequency distribution of mental illness and suicidal behavior in the family, the chronic medical illness, and mental illness among holy water users at the Andassa Saint George Monastery, Northwest Ethiopia, 2023 (n = 423).
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Social support and substance-related factors

This study revealed that the majority of the participants received moderate social support, 171 (40.4%); poor social support, 98 (23.2%); and strong social support, 154 (36.4%).

Of the participants related to substance use, 153 (36.2%) had probable alcohol use disorder; 39 (9.2%), hazardous alcohol use disorder; and 17 (4%), harmful alcohol use disorder. Regarding nicotine-related disorders, there are 3 (0.7%) mild and 1 (0.2%) highly severe users. Of the total participants 10(2.36%) had history of chewing khat last three months (Table 3).

Table 3 | Frequency distribution of the substance history among holy water users at the Andassa Saint George Monastery, Northwest Ethiopia, 2023 (n = 423).


[image: Table displaying substance use variables with categories, frequency, and percentage. For alcohol: social drinker (214, 50.6%), probable disorder (153, 36.2%), hazardous (39, 9.2%), harmful (17, 4%), probable dependence (1, 0.2%). Nicotine: never (419, 99.1%), mild (3, 0.7%), highly severe (1, 0.2%). Khat: yes (10, 2.3%), no (413, 97.7%).]




The prevalence of suicidal behavior among respondents

According to this study, the lifetime prevalence of suicidal behavior among holy water users was 9.7% (95% CI: 7.1–12.3), and it was highly prevalent among women (6.6%). The lifetime prevalence of suicidal ideation, plan, and attempt was 39 (9.2%), 16 (3.8%), and 5 (1.2%), respectively, as shown in Figure 1.

[image: Pie chart illustrating suicidal behaviors: Suicidal ideation at nine point two percent in blue, suicidal plan at three point eight percent in red, and suicidal attempt at one point two percent in green.]
Figure 1 | Frequency distribution of the suicidal behavior among holy water users at Andassa Saint George Monastery, northwest Ethiopia, 2023 (n=423).





Suicidal behavior and associated factors

To determine the association of independent variables with suicidal behavior, bivariate and multivariate binary logistic regression analyses were carried out. On the bivariate analysis of suicidal behavior in relation to each variable, being female, age 18–24 years, living alone, being single, poor social support, having chronic medical illness, and having depression and anxiety were significant at a p-value less than 0.25. These factors were entered into multivariable binary logistic regression for further analysis in order to control confounding effects.

In multivariate analysis, being female, living alone, having chronic medical illness, and having depression were significantly associated with suicidal behavior at p-values equal to or less than 0.05.

Being female; living alone; having chronic medical illness like cancer, epilepsy, and DM; and having depression were factors associated with suicidal behavior.

Being female was 2.63 times more likely to have suicidal behavior than being male (AOR = 2.63, 95% CI: 1.20–5.74). Individuals who live alone were 2.54 times more likely to have suicidal behavior than individuals who live with their families (AOR = 2.54, 95% CI: 1.06–597). Participants who have epilepsy were 3.82 times more likely to have suicidal behavior than people without epilepsy (AOR = 3.816, 95% CI: 1.28–11.40). Individuals with DM were 3.371 times more likely to have suicidal behavior than people without DM (AOR = 3.371, 95% CI: 1.229–9.25), and people with depression were 3.03 times more likely to have suicidal behavior than people without depression (AOR = 3.03, 95% CI: 1.32–6.99) (Table 4).

Table 4 | The bivariable and multivariable logistic regression analysis results of suicidal behavior and associated factors among holy water users at the Andassa Saint George Monastery, Northwest Ethiopia, 2023 (n = 423).
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Discussion

This institution-based cross-sectional study design aimed to assess the prevalence of suicidal behavior and its associated factors among holy water users at the Andassa George’s monastery in the Amhara region. This study found that lifetime prevalence of suicidal behavior was 9.7% with 95% CI (7.1–12.4). The prevalence of suicidal ideation, plan, and attempt was 9.2%, 3.8%, and 1.2%, respectively.

The results of the study were consistent with a study done in Gedeo Zone, southern Ethiopia, among pregnant mothers (9.3%) (49), a study conducted among patients attending an emergency department (8.8%) (50), and a study conducted in Brazil (9.10%) (50).

This result was higher than that of a study conducted among patients and residents in Northwest Ethiopia (5.6%) (50) and a study conducted in Butajira, Ethiopia with a lifetime suicide attempt of 3.2% (50). The probable variation might be attributed to the different study population, which, in the case of this study, was conducted among holy water users, who may suffer from physical and mental illnesses and who are separated from their family and thus may experience adjustment problems.

This result was lower than that of the study conducted among prisoners in Dessie Town (25.3%; 95% CI: 20.5–30.6) (51), the study conducted among Mettu University students (28.9%; 95% CI: 25.0–32.5) (52), and the study conducted in Southern Ethiopia among street-living homeless young people (38.2%; 95% CI: 34.8–41.5) (50). The possible reasons might be due to the difference in study population: the study population in Dessie consisted of prisoners who were high risk of having antisocial personality and some sort of mental illness; university students in Mettu (both graduate and freshman students) experience significant amounts of stress and separation anxiety, and their suicidal behavior is strongly characterized by depression, hopelessness, and desperation (39); and homeless young people in Southern Ethiopia suffer from a high level of severe mental illness and poor social support, and in the general, higher levels of religious involvement are positively associated with indicators of psychological wellbeing (life satisfaction, happiness, positive affect, and higher morale) and with less depression (53).

As regards associated factors, female respondents were 2.63 times more likely than male respondents to engage in suicidal behavior. The reason for this could be that women are more vulnerable to psychosocial stressors, have poor coping mechanisms, and are more likely to have depression compared to men; hence, women have a higher rate of suicidal behavior than men (54). The other possible reason could be related to biological differences, sociocultural influences on women’s ability to articulate their difficulties in comparison to men, and suppressed emotional expression, which can contribute to high suicidal tendencies (55). Among associated factors of suicidal behavior, living alone makes respondents 2.53 times more likely to have suicidal behavior than respondents who live with family. This might be due to the fact that those who lived alone had no nearby family with whom they could communicate and share their problems, which could lead to increased hopelessness and suicidal behavior among people who live alone (56), which is supported by a study conducted in the South Gondar zone, Northwest Ethiopia (57) and residents in Northwest Ethiopia (58).

Suicidal thoughts are significantly associated with chronic medical conditions (59). In the present study, participants who reported having epilepsy were 3.82 times more likely to engage in suicidal behavior than those who had no epilepsy. Epilepsy-related medical and mental comorbidities, the combined impact of illness and medication side effects, stigma associated with epilepsy or perceived stigma, frequent seizures linked to depression, and social disadvantage and stigma in people with epilepsy are all potential contributors to suicidal behavior (55). This study was in agreement with studies conducted in Addis Ababa, Ethiopia (60).

Another chronic medical illness associated with suicidal behavior in this study was DM. Individuals with DM were 3.37 times more likely to have suicidal behavior than people without DM. The following might be the possible reasons for this: pain secondary to medical illness, lifetime use of some medications used for chronic medical illness, disruption of relationships, functional impairment due to illness that may predispose the individual to socioeconomic difficulties, and depression or stress that increases the risk of suicidal behavior. Another possible reason is that glycemic control might be a potential clinical mediator of the relationship between suicidal behavior and diabetes complications (48). It is supported by studies conducted in Felege Hiwot Referral Hospital, Bahirdar, Ethiopia (39).

In this study, having depression was found to be highly associated with suicidal behavior in the current study. Participants with depression were 3.03 times more likely to engage in suicidal behavior than those without depression. Depression is a prevalent psychiatric disorder characterized by a loss of interest in oneself, others, and the future, all of which leads to self-harming thoughts and actions.

This could be due to lower amounts of the neurotransmitter serotonin in the brain in depressed individuals, which can lead to emotions of hopelessness, worthlessness, and guilt, which can contribute to suicidal behavior (55).

This is consistent with prior studies conducted among rural community members of the Gedeo zone in southern Ethiopia (32), Mettu University, Southwest Ethiopia (61), and patients and residents of Northwest Ethiopia (62).





Conclusions

In this study, almost 1 in 10 had engaged in suicidal behavior in their lifetime. Several risk factors for suicidal behavior were identified, including being female, living alone, and having chronic medical and mental illness. As a result, early screening, detection, and management of suicidal behavior and treating identified associated factors will minimize the burden of suicide among holy water users. Therefore, health professionals should create awareness about suicide, its signs and symptoms, and factors associated with suicidal behavior for religious leaders/fathers. Mental health professionals should work in collaboration with religious leaders/fathers on screening and managing suicidal behavior. It is better to include and implement assessment of suicidal risk factors as a primary focus on holy water users and community training regarding suicidal behavior. Our findings help in terms of being a primary supporting evidence for health policymakers to recommend integration of mental health services within traditional treatments and assisting in planning suicide prevention in holy water settings, by integrating modern mental health services with traditional mental health services such as at monasteries and/or starting community educational programs.




Limitation of the study

Since face-to-face interview was the primary data collection method and there was no room to interview patients, there may have been privacy issues.

There could also have been social desirability bias to disclose some information that is perceived as a socially/religiously sensitive issue. In this study, it is difficult to create a causal association between the outcome variable and predictors because we used a cross-sectional study design.
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Background: Affiliate stigma experienced by family caregivers of individuals with dementia may seriously affect home care and prognosis of these patients. This study aimed to explore the levels of perceived affiliate stigma and its influencing factors among family caregivers of patients with dementia in mainland China, which remains a relatively unexplored topic.
Methods: In this cross-sectional study, purposive sampling was used to recruit dementia family caregivers from an online communication group between April and May 2022. A total of 727 eligible caregivers were included and asked to complete the demographic questionnaire, the affiliate stigma scale, and the caregiver burden inventory. Descriptive statistics, independent sample t-test, one-way analysis of variance, Pearson correlation analysis, and multiple linear regression were used to explore the factors that influence perceived affiliate stigma among dementia family caregivers.
Results: The mean score for affiliate stigma of dementia family caregivers was 48.09 ± 16.38 (range: 22–86). Whether there were regular breaks during patient care, time-dependent burden, developmental burden, physical burden, and social burden were significant factors influencing the affiliate stigma of dementia family caregivers.
Conclusion: Dementia family caregivers showed a moderate to high level of affiliate stigma. Those who had regular breaks during patient care, higher time-dependent burden, developmental burden, and physical burden and lower social burden exhibited higher levels of affiliate stigma.
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 dementia; family caregiver; affiliate stigma; China; caregiver burden


1 Introduction

Dementia is a highly prevalent disease in people older than 65 years and has been diagnosed in increasingly younger individuals in recent years (1–3). There are currently approximately 600,000 people with dementia in China, which means that 7 out of every 100 people older than 65 years have dementia (4). As dementia progresses, patients gradually lose the ability to perform daily activities and require the assistance of healthcare professionals and caregivers. Thus, dementia is recognized as a huge social and healthcare challenge in China (5). With the advancement of the universal medical insurance system in China, the financial burden of treatment and care faced by patients with dementia has eased (5). However, the medical insurance coverage for long-term care is limited, and most families in China cannot afford expensive commercial care services. As a result, patients with dementia still rely heavily on informal home care (5). It is estimated that 75% of patients with dementia are predominantly cared for by family caregivers (6, 7). Owing to the lack of well-developed family support services in China (5), most family caregivers have limited knowledge and skills in caring for patients with dementia (5, 8). As a result, family caregivers suffer from increased negative emotions when caring for patients with dementia who exhibit symptoms of delusions, hallucinations, and aggressive behaviors (9–11). Specifically, a meta-analysis reported a high prevalence of depression (34.0%) and anxiety (43.6%) among dementia family caregivers (12), and they were particularly vulnerable to affiliate stigma (11, 13–15).

Affiliate stigma is defined as the process by which the stigmatized individual internalizes the negative reactions of others to him or her (16). Affiliate stigma has a further negative impact on family caregivers’ physical and mental health (17). In addition, affiliate stigma increases social withdrawal in dementia family caregivers and is an important cause of negative emotions (11, 15). Specifically, family caregivers with affiliate stigma experience high level of stress, high caregiver burden, and engage less in help-seeking behaviors, which, in turn, affects the quality of care they provide to patients with dementia (18–20). Moreover, researchers conducting in-depth interviews with child caregivers found that they experienced feelings of shame and disgust due to the caring activity while feeling guilt and self-blame for their shame and disgust toward their parents (19). These perceptions contribute to a growing sense of stigma among dementia family caregivers, which must be urgently alleviated (19). Although the mental health needs of dementia family caregivers are gaining widespread attention, research examining affiliate stigma in this context is still in its infancy. Understanding the levels of affiliate stigma among dementia family caregivers and the influencing factors involved is necessary for healthcare professionals to develop effective strategies to reduce affiliate stigma in this group. To address this gap, two research questions were proposed: (1) What is the level of affiliate stigma among dementia family caregivers in China? (2) What are the factors that influence affiliate stigma among dementia family caregivers in China?



2 Background


2.1 Levels of affiliate stigma of dementia family caregivers

Affiliate stigma has been reported to occur among dementia family caregivers in many regions, such as Iran, China, Vietnam, Singapore, Ethiopia, the United Kingdom, Belgium, Taiwan, Israel, America, Hong Kong, Malaysia, South Korea, Brazil, Nigeria, Indonesia, and Ghana (16, 21–36). Although the specific rates of incidence have rarely been reported, some studies have indicated the high incidence of affiliate stigma among dementia family caregivers. According to a study from Israel, 50% of a sample of dementia family caregivers experienced affiliate stigma as a result of caring for a relative with dementia-like conditions (28). Furthermore, a qualitative study reported that 91% of Asian-American dementia family caregivers mentioned about stigma (21). In addition, stigmatization of primary caregivers for individuals with mental illness was reported to be 94 and 75% in studies from Singapore (22) and Ethiopia (23), respectively. Moderate to high levels of affiliate stigma have been reported among dementia family caregivers in mainland China (27), while the affiliate stigma levels of dementia family caregivers in Iran are found to be even higher (16). However, dementia family caregivers’ affiliate stigma levels were lower in Taiwan, United Kingdom, and Belgium (24–26).



2.2 Influencing factors of dementia family caregivers’ affiliate stigma

Levels of affiliate stigma among dementia family caregivers were found to be influenced by demographic characteristics (such as caregivers’ gender, age, place of residence, relationship with patient, and patients’ gender) and psychological characteristics (such as anxiety and depression). Specifically, female caregivers experienced more affiliate stigma than male caregivers (37), although another study reported the opposite result (14). Younger caregiver age was associated with higher affiliate stigma (38). Caregivers living in rural areas showed higher scores for affiliate stigma than caregivers living in urban areas (39). Children caregivers experienced higher affiliate stigma than spouse caregivers (37). In addition, male patients with dementia are more aggressive and disruptive, exacerbating the stigma perceived by female spouse caregivers (40). In addition to these demographic variables, anxiety was significantly associated with affiliate stigma (14), while depression predicted affiliate stigma either directly (13) or indirectly through caregiver burden (41). Furthermore, a qualitative study of dementia family caregivers in the Asian-American population found that stigma is strongly associated with negative stereotypes of older adult care and progression of chronic disease (21).

Current research on the factors influencing dementia family caregivers’ affiliate stigma has mainly focused on demographic variables, and few psychological factors have been explored. In this study, the dimensions of caregiver burden were additionally considered as main variables that may influence dementia family caregivers’ affiliate stigma. Caregiver burden refers to caregivers’ multifaceted stress levels arising from caring for a relative and includes time-dependent burden, developmental burden, physical burden, social burden, and emotional burden (3, 42). Caregivers with the same total burden score may experience different patterns of burden and therefore require differing interventions (43). In addition, different burden dimensions may have varying degrees of influence on affiliate stigma. Therefore, we attempted to explore the impact of caregiver burden on affiliate stigma from the perspective of the various dimensions of this burden. Caregiver burden was confirmed to be positively related to affiliate stigma, and both variables were positively correlated with all dimensions (13, 14, 37). Specifically, caregivers with higher caregiver burden experienced higher affiliate stigma and were unable to provide high-quality care (14). Furthermore, highly burdened caregivers may experience more public stigma, which may lead to high levels of affiliate stigma (44). Furthermore, another study (26) suggested that dementia caregivers caring for a family member with disruptive behavior may experience embarrassment and shame. This could be regarded as emotional burden, which was also associated with affiliate stigma. Although the relationship between caregiver burden and affiliate stigma has been addressed by some researchers, few studies focus on its impact on affiliate stigma from the perspective of the dimensions of caregiver burden.

In summary, current research on affiliate stigma levels is limited. In addition, extant studies report inconsistent findings in regard to the factors that influence affiliate stigma. Furthermore, perceived affiliate stigma levels and their influencing factors among dementia family caregivers in mainland China remain a relatively unexplored topic, especially from the perspective of burden dimensions. Hence, the purpose of this study was to explore the levels of affiliate stigma and its influencing factors from the perspective of burden dimensions among dementia family caregivers in mainland China.




3 Methods


3.1 Study design

This was a cross-sectional study conducted to examine the level of affiliate stigma and its influencing factors among dementia family caregivers in mainland China.



3.2 Setting and sample

Purposive sampling was used to recruit dementia family caregivers from April to May 2022. In purposive sampling, the characteristics of the sample are defined for a purpose that is relevant to the study. The rationale of using purposive sampling is as follows (45): First, purposive sampling avoids random forms of sampling and ensures that the specific types of cases included are part of the final sample for the study. Second, purposive sampling enhances transferability by identifying study participants in terms of inclusion and exclusion criteria, which helps determine the applicability of study findings to other situations and populations. In this study, specific inclusion and exclusion criteria were defined to recruit dementia family caregivers from an online communication group. All members in the online communication group were dementia family caregivers from mainland China who were eligible to represent the target population. For inclusion in this study, caregivers were required to meet the following criteria: (1) primary caregivers of the dementia patient; (2) aged 20 years or older; (3) able to understand the purpose of the study and the content of the study questionnaires; (4) only cared for the dementia patient, and (5) cared for the dementia patient for more than 3 months. The exclusion criterion was receipt of money from caregiving activities. The sample size was determined by combining the following two methods: (1) Power analysis was conducted using G*Power 3.1.9.2 software (46, 47), with an effect size of 0.15, a significance level of 0.05, and a power of 0.80. The sample was calculated to be 117 cases after setting a sample loss rate of 20%. (2) Rough sample size estimation method was adopted, which required the sample size to be 10 to 20 times of the number of study variables (48). In total, 32 variables were included in this study, and the sample size was calculated to be at least 320 to 640 cases. Taking into account invalid questionnaires, the sample size was further expanded by 20% as 384 to 768 cases. In summary, to obtain more robust statistical results, we attempted to collect as much data as possible and set the sample size to at least 384 cases. Finally, 1,024 questionnaires were collected, out of which 727 questionnaires were valid. The effective response rate was 71.0%.



3.3 Measures


3.3.1 The demographic questionnaire

The demographic questionnaire was designed by the researchers based on a literature review (22, 37, 49–51), to collect information on the dementia family caregivers’ gender, age, ethnic group, religious beliefs, educational level, marital status, employment status, whether regular breaks were taken during patient care, monthly household income, relationship with the patient, whether the carer lived with the patient, whether the carer received assistance in caring for the patient, average time spent caring for the patient per day, and knowledge of dementia. In addition, questions regarding the patients’ gender, age, ethnic groups, religious beliefs, marital status, type of medical insurance, course of disease, and self-care ability were included in the demographic questionnaire.



3.3.2 Affiliate stigma scale

The affiliate stigma scale, which was developed to assess affiliate stigma levels of dementia caregivers by Mak and Cheung (52) in Cantonese, comprises 22 items with three dimensions, namely, affective, behavioral, and cognitive. All items are rated on a four-point Likert scale ranging from 1 (not at all) to 4 (always). The total score ranged from 22 to 88, with higher scores indicating higher levels of affiliate stigma. The affiliate stigma scale was reliable, as evidenced by Cronbach’s α of 0.94 (52). The Cantonese version of the affiliate stigma scale was converted into the Mandarin version by the research team, without any modification, as requested by the original author. The Mandarin version was used in this study. In this study, Cronbach’s α of total affiliate stigma scale was 0.970, and Cronbach’s α for the dimensions of affective, behavioral, and cognitive dimensions were 0.901, 0.927, and 0.927, respectively.



3.3.3 Caregiver burden inventory

The caregiver burden inventory, which was developed by Novak and Guest (43) and was translated into Chinese by Yue (53), was used to assess dementia family caregivers’ burden. The caregiver burden inventory consists of 24 items with five dimensions, namely, emotional burden, social burden, time-dependent burden, developmental burden, and physical burden. All items are rated on a five-point Likert scale ranging from 0 (not at all) to 4 (always). The total score ranges from 0 to 96, with higher scores indicating higher levels of caregiver burden. Cronbach’s α of total caregiver burden inventory was 0.92, and the range of each dimension was 0.68 to 0.93 (time-dependent burden = 0.93, developmental burden = 0.83, physical burden = 0.83; social burden = 0.68; and emotional burden = 0.78) (53). In this study, Cronbach’s α of total caregiver burden inventory was 0.958, and the range of each dimension was 0.852 to 0.890 (time-dependent burden = 0.890, developmental burden = 0.879, physical burden = 0.852, social burden = 0.849, and emotional burden = 0.889).




3.4 Data collection

Data were collected using online electronic questionnaires, with the consent of the administrator of a dementia family caregiver online communication group. The questionnaires were entered into China’s largest online survey platform to generate a quick response code for distributing the questionnaires. Then, the quick response code was sent to the dementia family caregiver online communication group. Potential participants scanned the quick response code with their mobile phones and responded to the questionnaires online. To ensure that all questions were answered, the online survey rules were set to refuse the submission of a survey if any questions had not been answered. Questionnaires could be submitted from a single internet protocol address only once.



3.5 Data analysis

SPSS 26.0 was used to analyze the data. Categorical variables were described as frequencies and percentages. Numerical variables were described by means and standard deviations. Independent sample t-test and one-way analysis of variance were used to investigate the differences in dementia family caregivers’ affiliate stigma based on the family caregivers’ and patients’ demographic characteristics. Pearson correlation analysis was used to detect the correlation between dementia family caregivers’ burden and affiliate stigma and the relationship between the numerical demographic variables and affiliate stigma. Multiple linear regression was used to explore the factors influencing dementia family caregivers’ affiliate stigma. Nominal variables were converted into dummy variables before entering the regression model. A difference of p < 0.05 was considered to indicate statistical significance.




4 Results


4.1 Demographic characteristics of dementia family caregivers and patients with dementia

The demographic characteristics of the family caregivers and patients with dementia are shown in Table 1. The average age of the family caregivers was 39.12 years (standard deviation = 9.67, range: 21–77), and their average time spent caring for patients per day was 5.44 h (standard deviation = 3.01, range: 1–15). Slightly more than half of the family caregivers were women (50.5%). More than two-fifths of the family caregivers had an undergraduate educational level (40.3%) and a monthly household income of more than 5,001 RMB (41.1%). More than one-third of the family caregivers had a basic knowledge of dementia (35.5%). The majority of the family caregivers were of Han ethnicity (99.6%), with no religious beliefs (73.5%), married (85.1%), employed (84.0%), children of the patients with dementia (78.4%), took regular breaks during patient care (85.0%), living with the patients with dementia (87.2%), and received assistance in caring for the patients with dementia (91.5%). The average age of the patients with dementia was 65.21 years (standard deviation =8.17, range: 52–92), and the average course of disease was 5.56 years (standard deviation =3.29, range: 1–20). The majority of the patients were male (54.9%) of Han ethnicity (99.6%), with no religious beliefs (70.4%), married (72.2%), having new rural cooperative medical insurance (51.3%), and had partial self-care abilities (76.3%).



TABLE 1 Demographic characteristics and univariate analysis of affiliated stigma among family caregivers and patients with dementia (N = 727).
[image: Table displaying demographic and caregiving characteristics of family caregivers and patients with dementia. It includes variables such as gender, ethnic group, religious beliefs, educational level, marital status, work status, income, relationship with patient, and knowledge of dementia. The table presents the number and percentage of respondents, mean and standard deviations, and statistical values. Data is shown for both family caregivers and patients, including their self-care ability and medical insurance type. Statistical significance is indicated with P-values.]



4.2 Level of dementia family caregivers’ affiliate stigma and burden

The mean scores of total affiliate stigma and each dimension are presented in Table 2. The total affiliate stigma score of dementia family caregivers was 48.09 (standard deviation = 16.38), which corresponded to a moderate to high level. The mean scores for the affective, behavioral, and cognitive dimensions were 16.03 (standard deviation = 5.31), 17.25 (standard deviation = 6.18), and 14.81 (standard deviation = 5.33), respectively. In addition, the total caregiver burden score of dementia family caregivers was 47.35 (standard deviation = 21.41), which corresponded to a high level. The mean scores of its dimensions are shown in Table 2.



TABLE 2 The means and standard deviations of dementia family caregivers’ burden and affiliate stigma and the relationship between them (N = 727).
[image: Correlation table displaying variables X1 to X10 with mean and standard deviation values. X1 (Total affiliate stigma), X2 (Affective dimension), and others show various correlations, with significance levels indicated by asterisks. Notable correlations include X1 and X2 (0.953**), X5 and X10 (0.921**), and X7 and X8 (0.905**).]



4.3 Factors influencing dementia family caregivers’ affiliate stigma

The univariate analysis showed that dementia family caregivers’ gender, religious beliefs, marital status, whether regular breaks were taken during patient care, monthly household income, relationship with patients, and knowledge of dementia were associated with their levels of affiliate stigma. Furthermore, the patients’ religious beliefs, marital status, types of medical insurance, and self-care ability were also associated with dementia family caregivers’ affiliate stigma (Table 1). The reference values of the non-continuous variables above are shown in Table 3. In addition, Pearson correlation analysis showed that the total and dimension scores of dementia family caregivers’ burden were all significantly and positively correlated with the total and dimension scores of their affiliate stigma (Table 2).



TABLE 3 The reference values for non-continuous variables.
[image: Table listing non-continuous variables for family caregivers and patients with dementia. It includes categories like gender, religious beliefs, marital status, financial information, and medical insurance. Reference values are provided, with dummy variables indicated, explaining different degrees of knowledge and self-care ability.]

Factors associated with dementia family caregivers’ affiliate stigma in the univariate analysis and Pearson correlation analysis were included in the multiple linear regression model. The results showed that time-dependent burden, developmental burden, physical burden, social burden, and whether regular breaks were taken during patient care influenced dementia family caregivers’ affiliate stigma. In descending order of their magnitude of influence, the five variables were developmental burden (β = 0.393), physical burden (β = 0.392), time-dependent burden (β = 0.176), social burden (β = −0.080) and whether regular breaks were taken during patient care (yes) (β = −0.036). See Table 4 for details.



TABLE 4 Multiple linear regression analysis of dementia family caregivers’ affiliate stigma (N = 727).
[image: Table showing regression analysis results with variables including time-dependent, developmental, physical, and social burdens. Coefficients, standard errors, p-values, confidence intervals, tolerance, and variance inflation factors (VIF) are provided. Model statistics are R equals 0.880, R squared equals 0.773, F equals 495.173, and Durbin-Watson equals 1.976.]




5 Discussion


5.1 Levels of affiliate stigma among dementia family caregivers

The affiliate stigma scores of dementia family caregivers in China indicated that this group experienced a moderate to high level of affiliate stigma, which was higher than that reported in previous studies (24–26). This finding may be explained by the following reasons: First, a review suggested that much of the research studies on family stigma has focused on Asian countries, with Chinese culture emphasizing collectivism (54). As a result, the impact of affiliate stigma on Chinese family caregivers is obviously greater. Second, highly abnormal behaviors in people with dementia, such as agitation, irritability, defiance, wandering, cognitive impairment, and unintentional injuries (55–58), may all contribute to affiliate stigma of family caregivers. Third, the majority of the caregivers in this study were adult children of patients—a group that has previously been reported to experience high levels of affiliate stigma (37). This may also explain the higher scores of affiliate stigma observed in this study. Notably, Iranian dementia family caregivers’ level of affiliate stigma was higher than the levels found in our study (16). This may be due to the difference in the proportion of female caregivers in the samples of the two studies, i.e., two-thirds of the dementia family caregivers were women in the Iran study (16), while only half were women in this study. It is worth noting that women in both Iranian and traditional Chinese culture are expected to assume the role of caregivers. Given that researchers have found that female caregivers generally experience higher affiliate stigma (25), it is not surprising that the level of affiliate stigma was higher in the Iran study as it included more female caregivers.



5.2 Factors influencing dementia family caregivers’ affiliate stigma

The multiple linear regression analysis revealed that dementia family caregivers’ affiliate stigma was influenced by their time-dependent burden, developmental burden, physical burden, social burden, and whether they took regular breaks during patient care (yes).

This study found that dementia family caregivers with higher time-dependent burden exhibited higher level of affiliate stigma. Time-dependent burden is a measure of the cost of the caregivers’ time spent on caring for the patients (42). A previous study showed that time-dependent burden is associated with dementia severity (42), and the time spent by caregivers significantly increases as dementia worsens. In this case, the caregivers spend significantly more time at home, and they may even need to take the patients along with them, for the patients’ own safety, when they have to leave home. These factors reinforce the affiliated stigma of the caregivers.

Family caregivers with higher developmental burden exhibited higher affiliate stigma in our study. Developmental burden explains the sense of failure generated by caregivers compared with their peers during development (42). Dementia family caregivers may perceive themselves at a stage in life which does not match their expectations of their development at that stage. Owing to their caregiving duties, their development and progression, in terms of life goals, may have stagnated relative to their peers, which may trigger psychological imbalance. They may then strive harder to pursue their unfulfilled ambitions to meet their developmental expectations (59) and suffer more affiliate stigma in the process of socializing with their peers who are more developmentally advanced.

Our study showed that caregivers with higher physical burden reported higher affiliate stigma. Physical burden describes the caregivers’ perception of chronic fatigue and harm to physical health (42). A previous study has shown that behavioral disorders among dementia patients, such as increased nocturnal activity, incontinence, and impaired mobility, resulted in physical stress for caregivers (60), which subsequently added to their physical burden (61). In addition, with increased cognitive impairment of patients, caregivers perceive more conflict and less resilience and support in the family (62, 63). The increased physical burden and prolonged exposure to a non-supportive environment may result in incremental affiliate stigma of caregivers.

This study also found that family caregivers with higher social burden had lower levels of affiliate stigma. Social burden refers to the caregivers’ perception of role conflict (42). Higher social burden was correlated with lower affiliate stigma, which may be explained as follows: The majority of the family caregivers were the children of the patients (78.4%) who experienced higher social burden owing to a variety of social roles they performed, such as filial duties, employees, and parental duties. Multiple roles may keep them busy with their families and work, giving them little time to develop perceptions of affiliate stigma. Thus, family caregivers with higher social burden exhibited lower affiliate stigma. Conversely, family caregivers with lower social burden may not take on more social roles and focus on caring for patients with dementia, leading to higher affiliate stigma.

In contrast to findings from a previous study (49), dementia family caregivers who had regular breaks during caregiving experienced higher affiliate stigma in this study. The reason may be that caregivers with regular rest have more opportunities to socialize with the outside world, with higher engagement in interpersonal relationships. As a result, they often feel anxiety and shame owing to perceptions of being discriminated by others, which, in turn, leads to affiliate stigma. Conversely, caregivers who do not take regular breaks are more physically tired and have less contact with the outside world and are thus less likely to feel judged by others. This may explain their lower level of affiliate stigma relative to caregivers who had regular rest.

In summary, this study examined dementia family caregivers’ affiliate stigma levels from the perspective of dimensions of caregiver burden. The results may provide a basis for formulating targeted intervention strategies. Notably, demographic variables, such as family caregivers’ gender, religious beliefs, marital status, monthly household income, relationship with patients, knowledge of dementia and patients’ religious beliefs, marital status, types of medical insurance, and self-care ability did not enter the regression model, although they were found to have a significant influence on affiliate stigma in the univariate analysis. The reason may be that there are correlations between these variables; therefore, their effects on affiliate stigma are counteracted in the regression model. Future studies are recommended to further explore the relationship between these demographic variables. In addition, there may be other mediating variables between these demographic variables and affiliate stigma, which must also be further explored.




6 Limitations

This study has some limitations. First, the cross-sectional design did not allow us to determine causality between variables. Future longitudinal studies are necessary to further explore the causal relationship between variables. Second, the data were collected using self-reported questionnaires, which might be susceptible to self-report bias. Indicators that are more objective should be used in future studies. Third, only one main variable was included in addition to the demographic variables, which may not fully explain the factors that influence affiliate stigma in the present group. Studies involving more variables are necessary in the future. Fourth, the purposive sampling method was used to recruit target participants; however, the participants were sourced from only one dementia family caregiver online communication group. Future studies should aim to recruit participants from multiple centers to improve the generalizability of the study results. Finally, the online data collection method made it impossible to control the quality of the data filling process. Future research should adopt the on-site questionnaire collection method to ensure the quality of data.



7 Conclusion

Dementia family caregivers showed a moderate to high level of affiliate stigma, warranting urgent attention and efforts to mitigate this burden. Dementia family caregivers who had regular breaks during patient care, higher time-dependent burden, developmental burden, and physical burden and lower social burden exhibited higher levels of affiliate stigma.



8 Implications for practice

Dementia family caregivers’ affiliate stigma can be reduced by regulating their breaks during patient care, time-dependent burden, developmental burden, physical burden, and social burden. Specifically, we recommend that healthcare providers: (1) help dementia family caregivers understand the characteristics of the disease and establish an appropriate attitude toward dementia so as to enable them to reduce the impact of external bias; (2) provide development advice and help identify better development opportunities for dementia family caregivers; (3) provide professional caring knowledge and skill training in regard to dementia care to reduce the harm caused by the caring process to the family caregivers’ physical health; (4) build a social support system with multiple subjects (medical staff, community workers, and social workers) collaborating to relieve affiliate stigma of the family caregivers and reduce their social burden.
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Background

In times of war, mental health professionals are at an increased risk of developing psychological problems, including posttraumatic stress disorder (PTSD). The effects of conflicts or wars on mental health professionals in Palestine and their coping methods of dealing with these challenges remain unknown. This study aimed to assess the prevalence of PTSD symptoms and strategies for coping among mental health professionals in Palestine, in light of the ongoing Gaza war and political violence.





Methods

The study utilized a cross-sectional research design. Self-reported questionnaires, including the PCL-5 and Brief COPE scales, were used to gather data. The relationship between the research variables and PTSD symptoms was investigated using frequencies, percentages, bivariate analysis, Pearson correlation, and Pearson’s chi-square test.





Results

A total of 514 participants were recruited, with an estimated prevalence of PTSD of 38.7%. Furthermore, the multivariate analysis revealed that having a prior history of trauma and feeling disabled or unable to deal with your patients during the current Gaza war and Israeli–Palestinian political violence increases the likelihood of developing PTSD symptoms. In addition, using venting, self-blame, and behavioral disengagement as coping strategies increases the likelihood of developing symptoms of PTSD. Moreover, using acceptance and substance use as coping strategies reduces the risk of developing PTSD symptoms.





Conclusion

The findings revealed a high prevalence of PTSD symptoms among mental health professionals during wartime and political violence. As a result, mental health professionals need immediate assistance in enhancing their mental wellbeing through supervision, psychotherapy, and comprehensive and continuous training.
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1 Background

War has a significant impact on the mental health of the civilian population (1, 2). War destroys communities and families, and it frequently stifles a country’s social and economic development. Furthermore, it has long-term consequences, causing physical and psychological harm to the population (1, 2). According to the World Health Organization (WHO), approximately 10% of people who experience traumatic events during armed conflicts will develop serious mental health problems such as depression and anxiety (3). A lack of qualified mental health professionals and inadequate mental health services make it difficult to implement specialized mental health programs tailored to the needs of victims during political conflicts and wars (4).

Mental health professionals are thought to be vulnerable to displaying symptoms resembling posttraumatic stress disorder (PTSD) through their patients’ stories, even if they were not directly exposed to their clients’ traumatic events (5, 6). This phenomenon, known as vicarious traumatization, can happen when mental health professionals are overly sympathetic to clients who have been through trauma (7). As a result, when faced with obstacles that directly contradict the demands of their profession, mental health professionals may lose their own internal sense of distinction between their personal and professional identities (8–10). Cohen et al. revealed that one-third of the therapists surveyed believed that disclosing a traumatic experience would be detrimental to the therapist. Furthermore, 20% of the therapists reported that the patients’ traumatic materials triggered painful memories from their own lives, which they found intrusive and difficult. Furthermore, 11% of therapists expressed feelings of helplessness, anxiety, and vulnerability (11).

PTSD is a stress-related syndrome that many people experience after being exposed to severe or potentially fatal traumatic events. It is caused by a psychological inability to cope with and recover from trauma and has both physical and mental consequences (12). There has been little research published on how political violence and war affect the mental health of mental health professionals, particularly in terms of PTSD. Conflict-related mental health research primarily focuses on the general public (13). Veronese and Pepe, for example, conducted a longitudinal study to look into the cumulative network of associations between trauma-related symptoms, professional burnout, and psychological distress among healthcare practitioners working in emergency settings in Gaza and the West Bank. The findings revealed that trauma-related symptoms had a direct relation to professional burnout and psychological distress. However, trauma-related symptoms were more strongly associated with professional burnout than psychological distress (14).

Coping mechanisms have been linked to a variety of mental illnesses, including PTSD (15), which are defined as attempting to avoid or mitigate risk, damage, and loss while also reducing anxiety associated with them. Coping mechanisms include “problem-focused” and “emotion-focused” coping strategies (16–18). Recognizing effective coping techniques earlier in the traumatic event may be most important for preventing symptoms, whereas understanding these strategies for managing PTSD symptoms may be highly helpful in guiding treatment interventions (19).

Israel’s armed forces in Palestine have ruled over the West Bank and Gaza Strip since 1967. Four wars have broken out in the Gaza Strip in the last 13 years (20). On 7 October 2023, a new war between Israel and Palestine broke out in the Gaza Strip. Thousands of Palestinians have died or been injured (19). Furthermore, there has been a significant increase in Israeli military-related violence in the West Bank (21). Palestinians in the West Bank have suffered from psychological and social traumas in addition to physical traumas as a result of Israel’s border closure, military occupation, and the consequences, which include a collapsing economy, a lack of jobs, altered living conditions, a weak healthcare system, and a lack of hope for a better future (22). Social trauma is defined as incidents that involve severe rejection or humiliation and pose a significant social threat (23). Individuals may experience psychological distress as a result of forced migration, ethnic cleansing, genocide, mass killings, or military defeat (24). Social trauma occurs when the social system fails to fulfill its obligations, such as protecting, assisting, and showing compassion to those experiencing economic hardship, political instability, war, or poverty (25).

Palestine is facing a significant human resource shortage, particularly in the fields of psychiatry, psychology, social work, and mental health nursing. It is worth noting that there are only 38 licensed psychiatrists (26) and 17 nurses working in community mental health facilities for a population of 5.35 million Palestinians (27). Unfortunately, there is no official information available on the number of other mental health specialists, such as social workers, psychologists, counselors, and psychotherapists. According to unpublished data, 709 of them were officially licensed and registered with the Palestinian Ministry of Health (2003). Many psychologists, social workers, and counselors offer mental health services without having a graduate degree in psychotherapy. Despite these distressing incidents, little is known about how mental health professionals become vulnerable to mental illnesses during wartime when they should be caring for their patients and providing psychological and mental health services and interventions to victims and vulnerable individuals. According to Sharkansky et al., most research on the effects of coping during trauma is based on data collected months or years after the index event. This raises the question of whether current symptoms influence coping memory during stress (19). Therefore, this study aimed to assess the prevalence of PTSD and coping mechanisms among Palestinian mental health professionals during the current Gaza war and political violence. It also sought to investigate the link between PTSD, sociodemographic and psychological factors, and coping strategies. Finally, it sought to examine the factors that influence the onset of PTSD symptoms.




2 Materials and methods



2.1 Study design and sampling

The study was a descriptive cross-sectional survey that ran from 22 December 2023 to 1 January 2024. It targeted all Palestinian mental health professionals currently working in Palestine during the ongoing Gaza war and political violence, including psychologists, counselors, social workers, psychiatrists, mental health nurses, and academics specializing in mental health at Palestinian universities. Participants were chosen using convenience and snowball sampling methods. Data were gathered using an anonymous online self-administered survey. Participants were asked to complete an electronic version of the questionnaire, designed using Google Forms. The study link was distributed to participants via a variety of channels, including social media, WhatsApp, emails, and therapy-related organization websites. This was done in response to the Israeli military’s closure and movement restrictions in the West Bank and Jerusalem. Furthermore, participants were asked to share the link with mental health practitioners throughout the country, and 514 from Jerusalem and the West Bank responded.




2.2 Tools and measures

The study used a self-reported questionnaire, which had the following three sections:



2.2.1 A sociodemographic and psychological history data sheet

It gathered data on the participants’ age, gender, marital status, employment status, education, place of residence, place of employment, years of experience, years of employment, and trauma and crisis training at their workplaces and educational institutions. Participants were also asked about psychological changes resulting from the ongoing Gaza war and Israeli–Palestinian political violence compared to the pre-war period, as well as any previous traumatic events. Additionally, they were also questioned about the number of patients they treated during the first 2 months of the current Gaza war and Israeli–Palestinian political violence, as well as whether they felt incapable of caring for their patients during the current conflict. Furthermore, they were asked whether the current Gaza war and Israeli–Palestinian political violence had a negative impact on their psychological state. Finally, they were asked if they needed training in crisis intervention and treating victims of war and political violence.




2.2.2 Posttraumatic distress symptoms

This section included the PCL-5, a 20-item scale designed to assess PTSD symptoms using the DSM-5 PTSD symptom criteria. Respondents rate each item on a scale of 0 (“not at all”) to 4 (“extremely”) to indicate how much that specific symptom bothered them the previous month. The total score for the 20 items yields an overall symptom severity score (0–80). A PCL-5 cutoff score of 31 to 33 suggests the presence of likely PTSD in any sample (28). Cronbach’s alpha was 0.935.




2.2.3 Coping

This section included the Brief COPE scale, developed by Carver in 1997 (29), consisting of 28 questions. Both cognitive and behavioral coping strategies are included, and respondents indicate whether they have used a coping response on a four-point Likert scale (1 = I have not been doing this at all; 2 = I have been doing this a little bit; 3 = I have been doing this an average amount; 4 = I have been doing this a lot), with higher scores representing more coping strategies used by respondents. The Brief COPE scale assesses the following coping mechanisms: self-distraction, active coping, denial, substance abuse, emotional and instrumental support, behavioral disengagement, venting, positive reframing, planning, humor, acceptance, religion, and self-blame. Cronbach’s alpha was 0.854. The questionnaire was translated into Arabic and then translated back into English. To ensure the accuracy and understandability of the Arabic terminology, it was piloted by 20 mental health professionals and reviewed by five mental health experts.





2.3 Ethical approval and consent to participate

All research methods were carried out following the Helsinki Declaration. The Al Quds University Research Ethical Committee (Ref. No. 347/REC/2023) and the Palestinian Ministry of Health both approved the study. This online survey was intended to be anonymous. The survey started with written information about its purpose and intended use of the data. By completing the questionnaire, participants gave their informed consent to participate in the study.




2.4 Data analysis

The data were analyzed with SPSS version 25 (IBM Corp., Chicago, IL, USA). The descriptive analysis for all study variables is reported in the form of frequencies and percentages and chi-square test was performed. Pearson correlation was used to assess the relationship between PTSD symptoms and coping strategies. Furthermore, a multivariate regression analysis was carried out, and the results were given as an adjusted odds ratio (AOR) with a 95% confidence range. The adjusted model included all potential study confounders as well as factors associated with PTSD. A p-value of less than 0.05 was considered a significant association.





3 Results

In this study, 514 people answered the questionnaire. Table 1 shows that the majority of participants were women (67.9%), married (73.7%), and aged 30 to 50 (65.6%). The majority (60.1%) had a bachelor’s degree and were employed as psychologists or counselors (66.0%).

Table 1 | Sociodemographic characteristics of the participants.


[image: Table displaying demographic data of participants. Gender: 165 males (32.1%), 349 females (67.9%). Age: 112 aged 18–30 (21.8%), 170 aged 31–40 (33.1%), 167 aged 41–50 (32.5%), 65 aged 51+ (12.6%). Marital status: 110 single (21.4%), 379 married (73.7%), 25 divorced/widowed (4.9%). Place of living: 241 city (46.9%), 236 village (45.9%), 37 refugee camp (7.2%). Monthly income: 8 no income (1.6%), 36 <$500 (7.0%), 246 $500-$1000 (47.9%), 158 $1001-$1500 (30.7%), 47 $1501-$2500 (9.1%), 19 >$2501 (3.7%). Education level: 309 bachelor degree (60.1%), 171 master (33.3%), 34 PhD/MD (6.6%). Job: 29 psychotherapists (5.6%), 102 social workers (19.8%), 339 psychologists/counselors (66.0%), 19 psychiatric doctors/nurses (3.7%), 25 mental health academic staff (4.9%).]
Table 2 shows that 58.4% of participants had been working in mental health for at least 6 years. Furthermore, 70.4% of participants reported a worsening of their psychological state due to the ongoing Gaza war and Israeli–Palestinian political violence compared to their pre-war state. Furthermore, 43.0% of participants reported treating patients affected by the current Gaza war and Israeli–Palestinian political violence during the first 2 months of the war, while 47.7% reported treating 1 to 15 patients in the first 2 months of the Gaza war. Furthermore, 31.5% reported feeling disabled or unable to care for their patients during the ongoing Gaza war and Israeli–Palestinian political violence. Furthermore, 78.6% of participants said they needed crisis intervention training to treat victims of war and political violence, and the majority (89.5%) said the current Gaza war and Israeli–Palestinian political violence had a negative impact on their mental health.

Table 2 | Psychological status and history of the participants.


[image: A table displays survey data about mental health professionals. It includes years of experience, workplace training on crisis handling, personal psychological effects due to political violence, and patient treatment experience during conflicts. It also covers feelings of disability, exposure to traumatic events, and perceived need for further crisis intervention training. Percentages complement each category.]
Table 3 shows that 38.7% of the sample met the clinical cutoff for PTSD (a score greater than 33), indicating that they are at high risk of receiving a clinical diagnosis of PTSD.

Table 3 | The prevalence of PTSD symptoms.


[image: Table showing PTSD cutoff scores. For scores less than or equal to thirty-three, the number is three hundred fifteen, representing sixty-one point three percent. For scores greater than thirty-three, the number is one hundred ninety-nine, representing thirty-eight point seven percent.]


3.1 Associations between respondent characteristics and psychological history and PTSD symptoms

The chi-square test was used to assess the statistical significance of the difference in PTSD categories based on respondent characteristics and other variables. Table 4 shows that there were significant relationships between PTSD symptoms and age, number of years of experience in the mental health field, participants who reported that the current Gaza war and Israeli–Palestinian political violence had a negative impact on their psychological state, participants who stated that their psychological status was worse now as a result of the ongoing Gaza war and Israeli–Palestinian political violence compared to the pre-war period, and participants who reported feeling disabled or unable to care for their patients during the ongoing Gaza war and Israeli–Palestinian political violence.

Table 4 | Associations between respondent characteristics and psychological factors and PTSD symptoms.


[image: Table showing the chi-square analysis of various factors related to PTSD, divided into two groups: PTSD scores below and above 33. Variables include gender, age, marital status, place of living, monthly income, education level, job type, years of experience in the mental health field, job tenure, training experience, effects of the Gaza war, psychological state changes, exposure to traumatic events, patient treatment related to the Gaza war, and feelings of inadequacy in patient care. Each variable has associated counts, percentages, chi-square values, and p-values. Significant results are noted at p-value < 0.05.]



3.2 Associations between coping strategies and PTSD

Pearson correlation was used to assess the relationship between PTSD symptoms and coping strategies. Table 5 reveals very weak positive correlations between PTSD symptoms and information support (r = 0.116, p = 0.008), planning (r = 0.150, p = 0.001), emotional support (r = 0.104, p = 0.018), humor (r = 0.112, p = 0.011), and self-distraction (r = 0.165, p ≤ 0.001). Moreover, the study found weak positive correlations between PTSD symptoms and venting (r = 0.278, p ≤ 0.001), self-blame (r = 0.302, p ≤ 0.001), denial (r = 0.249, p ≤ 0.001), and behavioral disengagement (r = 0.277, p ≤ 0.001). Finally, the results showed a very weak negative correlation between PTSD symptoms and acceptance (r = −0.089,p = 0.043).

Table 5 | Associations between coping strategies and PTSD.


[image: Table showing PTSD correlations with various coping mechanisms. Pearson correlations range from -0.089 to 0.302, with significance levels indicated. Notable correlations include venting (0.278**), denial (0.249**), and behavioral disengagement (0.277**) with p-values under 0.001. Significant at p-value 0.05.]



3.3 Multivariate logistic regression for determinants of PTSD

Table 6 shows the factors that may contribute to the development of PTSD symptoms. Participants who reported feeling disabled or unable to deal with their patients during the ongoing Gaza war and Israeli–Palestinian political violence were nearly three times more likely to develop PTSD than those who did not report feeling this way (OR = 2.992, CI: 1.946–4.601, p = 0.001). Furthermore, participants who had experienced traumatic events before the Gaza war were significantly more likely to develop PTSD symptoms than those who had not (OR = 1.757, CI: 1.082–2.854, p = 0.023). Participants who used venting (OR = 1.461, CI: 1.242–1.719, p ≤ 0.001), self-blame (OR = 1.339, CI: 1.145–1.564, p ≤ 0.001), and behavioral disengagement (OR = 1.368, CI: 1.150–1.628, p ≤ 0.001) as coping mechanisms were more likely to develop PTSD symptoms compared to those who used other strategies. Finally, the utilization of acceptance (OR = 0.669, CI: 0.540–0.830, p = 0.003) and substance use (OR = 0.669, CI: 0.540–0.830, p < 0.001) as coping strategies was associated with a reduced likelihood of experiencing symptoms of PTSD.

Table 6 | Multivariate logistic regression for determinants of PTSD.


[image: Table showing adjusted analysis of multivariate logistic regression for exposure to traumatic events and feelings of inability to deal with patients during the Gaza war. Significant variables include prior traumatic exposure and feelings during the war, with corresponding adjusted odds ratios (AOR) and confidence intervals. Coping mechanisms such as venting, acceptance, and self-blame are also listed with their statistical significance and AOR. The model is adjusted for demographic and professional factors.]




4 Discussion

The mental health of mental health professionals in Palestine is a pressing issue since they are responsible for providing long-term support to the Palestinian population. The current study found that more than one-third of Palestinian mental health professionals (38.7%) are at high risk of receiving a clinical diagnosis of PTSD. This finding is considered high when compared to other studies in the literature review. For example, the prevalence of PTSD among healthcare professionals ranged between 0% and 30% (30, 31), whereas it varied between 0% and 17% among mental health professionals (32, 33). Furthermore, a study in Botswana by Olashore et al. showed that 18.4% of mental health professionals experienced PTSD (34). Vicic and Motta found that the percentage of mental health professionals who experienced secondary trauma ranged between 23% and 27% (35). In addition, Jacobowitz reported that 9%–10% of mental health professionals had PTSD (36). Variations in prevalence between studies could be attributed to differences in methodology approaches, cultural influences on reporting, and transparency in scale questions answered (37). Furthermore, the severe and ongoing Israeli–Palestinian conflict, as well as recurring wars, may cause enormous suffering and significant harm to the mental health of Palestinian mental health workers. According to research, the prevalence of PTSD in conflict and war zones increased as the conflict lasted longer (38). Furthermore, it argues that the term “posttraumatic stress disorder” originated in Western culture and specifically refers to the traumatic experiences that soldiers face in combat. Their concerns are unlikely to originate from a sense of immediate physical threat or danger. However, flashbacks and nightmares feel very real to anyone who has experienced them; they maintain a sense of current threat, which is what maintains PTSD. In contrast, for a Palestinian whose home has been specifically targeted, the threat of another attack is real. As a result, the concept of a “post” phase may be inappropriate because the trauma is repeated, persistent, and ongoing (39). Therefore, further research is needed to assess the fundamental mechanisms and theories behind the emergence of mental health problems associated with persistent and long-lasting trauma in the Palestinian population (39).

Mental health professionals who exhibit PTSD symptoms have a higher rate of absenteeism, turnover, and ineffective treatment of patients (40). Furthermore, if PTSD symptoms are not treated, they may become emotionally detached, reducing their ability to provide responsive, empathetic, and caring support to clients. As a result, it is critical to consider the possibility that mental health professionals have PTSD and to provide them with psychological support and interventions at work.

The current study further found that prior exposure to traumatic events could predict the development of PTSD, which is consistent with previous studies (41–43). According to Adams and Riggs’ research in the United States, 38.7% of psychologists had experienced personal trauma (44). A study by Breslau et al. revealed that repeated trauma exposure has more negative consequences than a single exposure (45). Emotional distress is experienced by mental health professionals immediately after a traumatic event and up to a year later (8) as a result of widespread poverty, hunger, harm, and economic and societal downturns, as well as emotions of loss, fear, anguish, and sadness (1, 46). Thabet et al. found that major depression and PTSD often coexist and can exacerbate each other’s symptoms (47). Lindsay’s study of Palestinian mental health professionals found that experiencing war as a victim or survivor increased stress and anger in mental health professionals, which contradicted their professional values (48).

Furthermore, the current study found that mental health professionals who felt incapable of caring for their patients as a result of the ongoing Gaza war and Israeli–Palestinian political violence were at a high risk of developing PTSD. This finding is consistent with previous research (9, 11, 49). Eidelson et al. reported that half of the therapists felt unprepared for their wartime jobs (46). According to Batten and Orsillo, some therapists believed their efficacy had declined, and many were tired of hearing about the same traumatic event repeatedly (49). On the other hand, Veronese et al. revealed that Palestinian mental health professionals experienced moderate psychological distress while maintaining a strong sense of coherence (50). However, the current level of violence is unprecedented in previous wars or periods of political violence, which may explain some of the study’s findings. This war may also have an impact on how mental health professionals perceive their own compromised competence. Furthermore, providing psychological interventions during large-scale traumatic events may cause distress among mental health workers (51). For example, following 9/11, the vast majority of aid workers in the United States stated that they felt helpless due to the challenges posed by the large number of people attempting to manage severe suffering (46).

In addition, the current study found that participants who used venting, self-blame, and behavioral disengagement as coping mechanisms were more likely to develop PTSD symptoms than those who used other coping strategies. Carver classified behavioral disengagement, venting, self-distraction, self-blame, and substance abuse as maladaptive strategies (52). Similarly, other studies showed that people with PTSD frequently engage in ineffective coping strategies such as venting, behavioral disengagement, and self-blame (15, 50, 52). The use of these coping strategies causes increased stress responses (53). For example, Viana Machado et al. revealed that self-blame is strongly associated with posttraumatic stress symptoms because people who have strong feelings of responsibility and frequently engage in self-criticism may have a maladaptive coping strategy (50). Other researchers argue that because of their education and experience, health professionals may engage in a variety of maladaptive coping strategies to function for the benefit of others (54).

Moreover, in this study, participants who used acceptance and substance use as coping mechanisms were less likely to develop PTSD symptoms. One study found that using acceptance as a coping mechanism reduced PTSD symptoms, while alcohol increased stress responses (55). Woodward et al. found that those with higher levels of emotional nonacceptance experienced the most severe PTSD symptoms (55). Sinnott et al. showed that acceptance had the greatest potential for reducing PTSD by giving people a sense of control over their own lives (56). When confronted with situations over which they believe they have little control, people prefer to accept rather than intervene directly (57). Active acceptance allows a person to redirect their energy away from a situation in which additional effort would be futile and instead focus it on other, more effective actions (58). Other studies have identified acceptance as a maladaptive coping mechanism. Kearns et al. showed that increased use of acceptance coping strategies was linked to a higher risk of developing severe PTSD symptoms. Acceptance strategies in stressful situations may indicate learned helplessness, leading to worsening PTSD symptoms (59). However, Sinnott’s research revealed no link between acceptance and PTSD symptoms (56).

Finally, the current study found that substance use increases the risk of developing PTSD symptoms. Other studies found a link between substance use and PTSD (60, 61). Individuals suffering from PTSD may turn to substance abuse to alleviate the recurring distressing memories and intrusive symptoms associated with the disorder, such as negative thoughts, flashbacks, or pain. This is related to the self-medication hypothesis because people use substances to alleviate the psychological stress caused by PTSD symptoms (62). While this coping mechanism may temporarily relieve trauma symptoms, it has the potential to result in long-term PTSD (63). Additionally, Chilcoat and Breslau found that people with PTSD are more likely to develop a substance use disorder (45). Roberts et al. (2016) proposed that, due to their education and experience, health professionals may engage in a variety of maladaptive coping strategies to function for the wellbeing of others (54).

This research had limitations. Convenience sampling and cross-sectional designs impose limitations on the capacity to establish causal relationships. Additionally, there is a possibility of reporting bias due to the utilization of a self-reported questionnaire. Given that recruitment was carried out via platforms such as Google Docs and WhatsApp, it is likely that mental health professionals currently employed in the affected area, including the Gaza Strip, do not have access to or the opportunity to make use of this technology. As a result, this circumstance may affect the sample’s representativeness. Notwithstanding these limitations, the present study’s results provide insight into the psychological wellbeing of mental health professionals residing in regions affected by conflict. This study makes a significant contribution to the existing literature by being the first to evaluate PTSD in mental health professionals from Palestine during periods of armed conflict and political violence.



4.1 Implications of the study

As a result, professionals must develop effective coping strategies early in their careers to reduce the risk of developing PTSD. Furthermore, mental health professionals with PTSD should learn these techniques to aid in their successful reintegration. However, teaching these skills to others is difficult. To fully internalize and demonstrate the acquired skills, the individual must actively engage in using these techniques and discussing personal experiences, as well as examples from other people’s lives (52). Thus, supervision may be required for mental health professionals who use immature defense mechanisms, especially when dealing with countertransference reactions. Furthermore, training sessions or seminars can help mental health practitioners understand their typical defense style and how it affects them and their ability to provide therapy (44).

To improve the competence and professional wellbeing of Palestinian mental health professionals, Palestinian universities, and mental health institutions should establish comprehensive and long-term courses and training programs. These initiatives seek to empower professionals while instilling a sense of autonomy and self-esteem. Furthermore, mental health professionals should receive psychological support, treatment, and supervision at the workplace to overcome their negative emotions. We need more research to understand how war and political violence affect healthcare workers on the job, particularly when they become victims rather than caregivers. More qualitative and quantitative research is required to fully understand coping strategies for dealing with traumatic events.





5 Conclusions

The study found that PTSD symptoms are common among Palestinian mental health professionals. Feeling disabled or unable to care for patients during a political conflict or war, as well as a history of trauma, increases the risk of developing PTSD symptoms. In addition, using venting, self-blame, and behavioral disengagement as coping mechanisms increases the likelihood of developing PTSD symptoms. Additionally, using acceptance and substance use as coping mechanisms reduces the risk of developing PTSD symptoms. Consequently, mental health professionals need immediate assistance in enhancing their mental wellbeing through supervision, psychotherapy, and comprehensive and continuous training.
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Background: Scalable PTSD screening strategies must be brief, accurate and capable of administration by a non-specialized workforce.
Methods: We used PTSD as determined by the structured clinical interview as our gold standard and considered predictors sets of (a) Posttraumatic Stress Checklist-5 (PCL-5), (b) Primary Care PTSD Screen for the DSM-5 (PC-PTSD) and, (c) PCL-5 and PC-PTSD questions to identify the optimal items for PTSD screening for public sector settings in Kenya. A logistic regression model using LASSO was fit by minimizing the average squared error in the validation data. Area under the receiver operating characteristic curve (AUROC) measured discrimination performance.
Results: Penalized regression analysis suggested a screening tool that sums the Likert scale values of two PCL-5 questions—intrusive thoughts of the stressful experience (#1) and insomnia (#21). This had an AUROC of 0.85 (using hold-out test data) for predicting PTSD as evaluated by the MINI, which outperformed the PC-PTSD. The AUROC was similar in subgroups defined by age, sex, and number of categories of trauma experienced (all AUROCs>0.83) except those with no trauma history- AUROC was 0.78.
Conclusion: In some East African settings, a 2-item PTSD screening tool may outperform longer screeners and is easily scaled by a non-specialist workforce.
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posttraumatic stress disorder (PTSD), East Africa (Kenya), screening tools, primary care, low and middle income countries (LMIC), traumatic stress, sub Saharan Africa


Introduction


Mental health and trauma disorder treatment gap in Sub-Saharan Africa

The Global Burden of Disease (GBD) studies, launched in 1996, were some of the first studies of health disability and illuminated the massive, worldwide health impact of mental disorders (1). Although mental disorder disability is driven overwhelmingly by common mental disorders such as depression, anxiety and trauma-related conditions (2, 3) which have well established treatments, access to treatment is so limited in low- and middle-income countries (LMICs) that an extraordinarily 75% of people with serious mental disorders never receive any treatment at all (“treatment gap”) (4). The situation in Sub-Saharan Africa (SSA) is particularly extreme, with the treatment gap reaching over 90% in some regions (5, 6). Epidemiologic models predict that the disability burden from mental disorders in SSA will increase by 130% in the next 40 years (7, 8).

Posttraumatic Stress Disorder (PTSD) in SSA is driven by the high incidence of traumatic stressors, including armed conflict, political violence, traumatic bereavement and domestic violence (9). Estimates of probable PTSD in the general population in SSA reach as high as 30% (9). Reduction of PTSD at a population level requires both scalable models of evidence-based treatment and practical screening tools. Sustainable strategies for improving public sector access to first line PTSD care delivered by locally available, non-specialist providers have progressed in recent years, including studies in SSA (10, 11). However, the ability to scale up care is hampered by the lack of pragmatic and scalable PTSD screening measures that have been validated in these settings (12). Screening tools are not expected to improve mental conditions. Rather, they serve to identify individuals in need of treatment—the first, crucial step toward recovery.



Study goal

The goal of this study was to develop a practical screening instrument that can be used to identify adults with probable PTSD in East Africa—the first step toward closing the PTSD treatment gap. We leveraged data from our implementation research study in Kenya. Using a structured diagnostic interview as a gold standard, we test items from the Posttraumatic Stress Checklist-5 (PCL-5, 20 items) (13) and the Primary Care PTSD Screen for the DSM-5 (PC-PTSD, 5 items), a commonly used PTSD screen in High Income Countries (HICs) (14).




Methods


Screening for post-traumatic stress disorders in East Africa

We ran a large implementation science study of scalable strategies for delivering major depression and/or PTSD treatment in western Kenya (n = 2,162): the Sequential, Multiple Assessment Randomized Trial (SMART) for non-specialist treatment of common mental disorders in Kenya: Leveraging the Depression And Primary care Partnership for Effectiveness-implementation Research (DAPPER) (15). As part of SMART DAPPER activities, we sought to identify a practical PTSD screening instrument that could be used by existing clinical staff for regional hospitals seeking to initiate their own mental health treatment programs.

Cultural differences are well-known to affect the experience and expression of mental disorders, and trauma-disorders have some of the highest variability (16–18). SMART DAPPER uses three different measures of PTSD and assesses for convergent validity. All measures are translated to local languages of Dhluo and Kiswahili, using established methodology (19).

Mini international neuropsychiatric interview (MINI 7.0.2)-PTSD module (20): The current version of the PTSD module queries PTSD symptoms per DSM-5 diagnostic criteria, over the past month. While we regard the MINI as our gold standard for assessment of PTSD, it is too lengthy to be used as a screening instrument at scale.

Posttraumatic stress checklist−5 (PCL-5) (13): The PCL-5 is a self-report questionnaire to assess symptoms of PTSD based on DSM-5 criteria (13): The PCL-5 includes 20 questions that measure DSM-5 Criteria B-E over the past month, with each question measuring symptom severity on a Likert scale from 0 (not at all) to 4 (extremely), and total scale ranging from 0 to 80.

The primary care-PTSD-5 screen (PC-PTSD-5) is a short PTSD screen based on DSM-5 criteria (14). The PC-PTSD-5 includes 5 questions that measure DSM-5 Criteria B-E over the past month, with each question on a binary scale (1 = Yes or 0 = No). Items are summed with a range from 0 to 5.

Trauma history questionnaire (THQ) (21): The THQ consists of 24 items and assesses lifetime exposure to potentially traumatic events in the following categories: crime, general disaster, physical/sexual assault, and other. Given the association between trauma exposure number and type with risk of PTSD (22, 23) we scored the THQ according to the totals, sub-types and number of different types of lifetime trauma: 0, 1, 2, 3 or more (Table 1).


TABLE 1 Descriptive statistics for individuals included in the training, validation, and hold-out test data.*

[image: A detailed table compares characteristics of training, validation, and test datasets for 5,632 participants. Variables include age, gender, education, mental health disorders, HIV status, medical co-morbidity, trauma categories, relationship status, and partner violence history. Data is presented as means with standard deviations, medians, and percentages, highlighting the distribution across different groups.]



Sample population

SMART DAPPER enrollment eligibility required a positive diagnosis of major depression and/or PTSD, using corresponding MINI modules. The PCL-5 and PC-PTSD-5 were collected at baseline, 6 weeks and 3, 6, 9, 12, 18, 24, 30 months post-baseline. To evaluate a distribution with more negative diagnoses, the data set for this project included 13,099 records collected between September 2020 and March 2022.



Analysis

We first randomly divided our dataset into a 30% test dataset and 70% development dataset. In our 70% development dataset we further randomly subdivided it into training (2/3) and validation (1/3) subsets. The validation subset was used to choose the optimal value of the shrinkage parameter in each of the regression models. After evaluating the performance of the models in the development dataset we chose a small number of models to balance performance and brevity of the screener. The test dataset was reserved to measure the performance of this small set of final models in an unbiased way.

We used the LASSO (least absolute shrinkage and selection operator) to select our models since it is a modern machine learning method that allows simultaneous variable selection and coefficient estimation. We preferred the LASSO over other machine learning methods (e.g., random forests) because of the ease of interpretation and ease of application in low resource settings.

We used PTSD as determined by the MINI PTSD as our gold standard outcome and considered predictor sets of (a) the 20 PCL questions, (b) the 5 PC-PTSD-5 questions (since this is an accepted short screen by itself) and (c) all 25 questions from both PCL and PC-PTSD. We used the individual questions as predictors to give maximum flexibility to the fitting and to allow consideration of screening tools with very few questions. A logistic regression model using LASSO was fit by minimizing the Average Squared Error (ASE) in the validation data.

We then examined the best fitting models and considered simplified versions either by rounding coefficients to integers to make them easier to use in practice or making them binary (above or below a cut-point). We evaluated their performance using validation data by calculating area under the receiver operating characteristic (AUROC) curve and sensitivities and specificities at various cutoffs.

Finally, we carried forward models that balanced ease of use and performance and assessed their performance using the reserved test dataset. The performance was assessed both overall and by subgroups defined by sex, age and trauma exposure. All analyses were conducted using SAS Version 9.4.




Results

Overall, participants ranged in age from 18 to 85 years with an average age of 35.8 (11.0) and were predominantly female [n = 1,785 (91.1%)]. The training, validation and hold-out test datasets were very similar, Table 1.


Lasso fitting

Figure 1 shows the Average Squared Error (ASE) as questions were added to the model for the PC-PTSD questions (1a), the PCL questions (1b) and the combined set of questions (1c). Each individual dot (Figure 1) is a separate LASSO model fit with different shrinkage parameters. The number of questions in the model is indicated on the horizontal axis. For the combined set of questions (1c), the optimal model contained 22 of the 25 questions, but the first nine questions entered in the model all came from the PCL. For the PCL questions only (1b), the optimal model contained 17 of the 20 questions and for the PC-PTSD questions, the optimal model contained all five questions. Table 2 gives the details of the three sequential LASSO fits.


[image: Three line graphs (A, B, C) depict the relationship between the number of questions in a model and the validation average squared error. Graph A shows a sharp decline from 1 to 6 questions. Graph B shows a gradual decline with stabilization beyond 10 questions. Graph C displays a consistent decline as the number of questions increases to 25. Each graph indicates that more questions generally lead to a lower error rate.]
FIGURE 1
 Averaged squared error vs. number of questions included in the LASSSo fit. (A) for the PC-PTSD questions only (B) for the PCL questions only. (C) for the combined PCL and PC-PTSD questions.



TABLE 2 Coefficients for variables selected in the three LASSO model fits.

[image: Table listing variables with coefficients in different models and descriptions. Variables include PCL 1 to PCL 20 and PC-PTSD 1 to PC-PTSD 5. Each variable is associated with coefficients in three models: PCL only, PC-PTSD only, and combined, alongside a descriptive phrase detailing symptoms like repeated memories, negative beliefs, or feeling detached. For example, PCL 1 has coefficients of 0.21, 0.19, and a description of repeated, disturbing memories. PC-PTSD 1 has high coefficients and references nightmares or thoughts about events.]

Area under the ROC curve for selected models using the validation data (Table 3).


TABLE 3 Values of area under the receiving operating characteristic curve (AUROC) using validation data and hold-out test data.

[image: Table displaying different methods of combining questions with the number of questions, AUROC validation data, and AUROC hold-out test data. Methods include various PCL and PC-PTSD approaches, using Likert scale values. The table provides AUROC scores for different numbers of questions, showing variation in predictive accuracy.]

Since the analysis using the combined set of questions did not enter any of the PC-PTSD questions until the 10th question, it suggested we might prefer to base the screener on just the PCL question set. Also, since the curves in Figures 1A, C showed the fastest reduction in ASE with very few questions in the model, it suggests we might achieve good performance with very few questions. Accordingly, we calculated the AUROC for a number of models: (a) the best two-question, four-question, six-question and 12-question screener based on the PCL questions, and (b) the best two-question, four-question and the full set of PC-PTSD questions. The values of AUROC are given in Table 3 under the headings of PCL and PC-PTSD. As expected, the questions based on the PCL performed much better than the PC-PTSD. Even using the full five questions from PC-PTSD only achieved an AUROC of 0.79.

Table 3 also shows that there is very little performance lost by using a short screener. The model using only 2 questions had an AUROC of 0.84, only slightly less than the model using 12 questions (AUROC of 0.86). We therefore explored simplified versions of the PCL screeners, adding the values of the questions (“PCL additive” in Table 3) or by rounding the LASSO fit coefficients to round integers (“PCL rounded” in Table 3). In all cases, simply adding the values of the coefficients performed nearly as well as using the LASSO coefficients. We also explored counting how many of the questions were equal to or above 3 (“PCL 3 or above” in Table 3) or how many of the questions were equal to or above 2 (“PCL 3 or above” in Table 3). Those performed less well than adding the Likert scale values.



Assessment of final models using the hold-out test dataset

The excellent performance of the simplified versions of the short screeners meant that we had very few final models to assess using the hold-out test data. Those were the two and four question versions using the PCL and the corresponding additive and rounded versions. The AUROCs for those models are given in Table 3. The simple screener, which adds the Likert scale values for two PCL-5 questions—Repeated, disturbing, and unwanted memories of the stressful experience (PCL-5 item #1) and Trouble falling or staying asleep (PCL-5 item #21)—had excellent performance, with an AUROC of 0.85, slightly better even than the training data.



Assessment of final model by subgroup

Ideally, a screening tool will work well across different subgroups of a population. We therefore calculated the AUROCs using the hold-out test data separately for key subgroups. Men and women had AUROCs of 0.86 and 0.85, respectively. When broken down by age categories (18–85) the AUROCs were 0.84, 0.85, 0.86, and 0.84, respectively. When broken down by number of categories of trauma (0, 1, 2, 3 or more) the AUROCs were 0.78, 0.83, 0.86, and 0.86, respectively. Except for the no-trauma case, these were all comparable to the overall performance. While PTSD is highly co-morbid with depression (24, 25) evaluation of participants with only PTSD diagnosis (MDE negative) could provide useful information on the performance of the algorithms. PTSD instruments measure several symptoms of depression given some overlap of criteria. We therefore conducted a subgroup analysis comparing participants with PTSD and no MDE to all other combinations (PTSD and MDE, MDE alone and neither MDE nor PTSD). The performance of the screener was strong in both the PTSD only group (AUROC of 0.864) and in the remainder (AUROC of 0.849).




Discussion

Penalized regression analysis suggested that a pragmatic and simple screening tool that adds the Likert scale values from two PCL-5 questions pertaining to intrusive thoughts of the stressful experience and insomnia worked well across subgroups defined by age, sex, and number of categories of trauma experienced. Intrusive thoughts and insomnia may be strong predictors of PTSD in this population.

Interestingly, these findings align with emerging data on risk factors associated with PTSD. An observational study of Emergency Department patients in Oxford, UK showed that sleep disruption immediately following trauma exposure was significantly associated with greater numbers of intrusive memories and higher risk of PTSD 2 months later (26). A recent meta-analytic review of eight experimental studies involving planned trauma exposure and sleep manipulation found that sleep reduced intrusive memory frequency (27). Researchers hypothesize that sleep disruption interferes with memory consolidation, which leads to more intrusive memories and higher risk of PTSD.

A priori we expected that the PC-PTSD would perform well, given its strong validation data, and wide-spread use, including LMIC settings. In the SMART-DAPPER Kenyan primary care population, the PC-PTSD did not correlate well with PTSD as diagnosed by the MINI.


Implications

Within the past few years, the full PCL-5 has been validated in Rwanda, Africa (28). Given the strong discrimination metrics observed in this study with 2 items from the PCL-5 in Kenya, the utility of this brief PTSD screening tool may be regionally generalizable, and may also be useful in LMICs outside of SSA.




Limitations

There are limitations to consider. Most notably, the algorithms were trained and tested using the SMART DAPPER study data and might show bias to the population enrolled in the study. For example, given the variability of PTSD symptom expression across cultures (16), the results may not generalizable outside of this study population. Further research on the proposed PTSD screener in other parts of Sub-Saharan Africa and international locations would provide valuable information on the generalizability to other contexts and populations. We also note that the SMART DAPPER study consisted primarily of females and may therefore lack generalizability to male populations. The study was open to males and females—aiming to match “real life” conditions of those seeking treatment in a primary care setting, we refrained from enriching the sample to achieve gender balance. The effect of gender on health seeking behavior is well established, with psychological, sociological and programming biases cited as potential sources drivers of low engagement of men (29–31). Future evaluations of this screener should include populations with higher male healthcare seeking behavior.



Conclusion

A 2-item short version derived from the PCL-5 had excellent performance for identifying probable PTSD in our study population. This scale was significantly more accurate than a commonly used instrument for PTSD screening, the PC-PTSD. This tool has the potential to improve screening for PTSD in high-burden SSA clinical populations. Accurate, efficient screening would facilitate narrowing of the current PTSD treatment gap and improved population health.
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Background: The COVID-19 pandemic has caused a major outbreak in the 21st century and has led to significant mental health hazards worldwide. To address this issue, a systematic review has been conducted to analyze existing literature on the impact of COVID-19 on the psychological well-being of the general population, as well as the associated risk factors.
Methods: A comprehensive search was carried out on PubMed, Embase, Medline, Web of Science, and Scopus databases, covering all available literature up until February 20, 2024. This search was conducted in accordance with the PRISMA guidelines, ensuring a systematic approach. The selection of articles was based on predetermined eligibility criteria, ensuring the inclusion of appropriate and suitable research. In the final analysis, a total of 15 articles focusing on depression and anxiety, 11 articles on stress, and 7 articles on psychological problems were included. These articles specifically examined the outcome variables within the context of English language and specific areas. For the meta-analysis on maternal health services, 11 articles were included for family planning, 25 articles for postnatal care services, 16 articles for institutional delivery, and 14 articles for safe abortion services. These articles were carefully selected for the final pooled analysis.
Result: According to a recent systematic review, anxiety, depression, stress, and psychological distress have been prevalent in Ethiopia during the COVID-19 pandemic, with rates of 40, 41, 23, and 41%, respectively. The review also identified various sociodemographic factors that have impacted the country’s response to the pandemic, including female gender, age, marital status, incarceration, low income, and lack of social support. Furthermore, the review found that maternal health services have experienced significant reductions during the pandemic.
Conclusion: The COVID-19 pandemic has led to a significant increase in psychological distress, which in some cases, is severe enough to require clinical treatment. It is crucial to prioritize efforts to address the negative impact of COVID-19 on mental health as a global public health priority. Additionally, it is important to pay attention to maternal health services during COVID-19 mitigation programs.
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Introduction

The COVID-19 pandemic has had significant negative impacts on global healthcare systems, the world economy, and societal structures (1, 2). Measures such as nationwide lockdowns and fear of seeking healthcare have disrupted services, potentially affecting the well-being of mothers and their babies (3, 4). Maternal and child health services are facing considerable challenges as a result of the pandemic (5, 6). A study conducted in low and middle-income countries estimated that a modest decline of 10% in essential maternal and newborn healthcare coverage could lead to 28,000 maternal deaths due to the pandemic (7). This reduction in services, coupled with changes in healthcare-seeking behavior, has been linked to worsened maternal health outcomes, including an increase in maternal deaths, ectopic pregnancies, maternal depression, ruptured pregnancies, and stillbirths (8). Additionally, there is emerging evidence suggesting that fetal outcomes have also worsened, with higher rates of preterm birth and stillbirth observed during the COVID-19 pandemic (9, 10). The pandemic has therefore posed significant challenges to maternal and child health globally.

The COVID-19 pandemic has posed significant challenges for many countries in maintaining essential maternal, newborn, and child health services. Women may face difficulties accessing maternal healthcare due to issues such as transportation problems, restrictions, anxiety, and fear of potential exposure to the coronavirus (6, 11). A systematic review and meta-analysis have shown a significant decrease in the utilization of essential maternal healthcare services (12, 13). The diversion of resources towards the pandemic response has led to the disruption of basic maternal, newborn, and child health services, increasing the risks of maternal illness and death (14). This situation presents a further challenge in providing essential services throughout the entire maternity continuum of care while simultaneously dealing with COVID-19 (15). Recent evidence suggests that government measures implemented to combat COVID-19, such as stay-at-home guidance, women’s healthcare-seeking behavior, community perception, perceived poor quality of care during the pandemic, and fear of contracting the virus, have all influenced the maternity care provided to mothers during pregnancy, childbirth, and the postpartum period (11, 16). Ethiopia reported its first confirmed case of COVID-19 on March 13, 2020. Following the declaration of the pandemic, local mobility was restricted in Ethiopia, gatherings in all settings were prohibited, and individuals suspected of having acquired the virus were advised to report to the nearest health authority (17, 18). The ongoing pandemic has resulted in a range of mental and psychological problems for individuals, which can have negative effects on their self-care practices, appetite, sleep, immunity, and ability to follow healthcare guidelines. Anxiety, depression, panic attacks, and even psychotic symptoms have been frequently reported. These impacts have been particularly high among healthcare professionals and communities (19, 20). Despite the high costs associated with neglecting the mental health impact of disease outbreaks, it is often overlooked during pandemic management. Early evidence suggests that healthcare workers directly involved in treating COVID-19 patients are at risk of developing mental health symptoms (20). In Ethiopia, some research’s (21–23) were conducted to assess the impact of COVID-19 while the previous one never included the current impact and most were done immediately after the COVID-19 pandemic declared. The COVID-19 pandemic has created gaps in our knowledge about the impact on mental health and maternal health service. Understanding how lockdown measures affect maternal health services and mental health is crucial. Despite extensive literature on impact of COVID-19 on mental health during COVID-19, there is no systematic review focusing solely on perinatal women’s experiences and mental health during lockdown and after the lockdown. This understanding is essential for better support during and after the pandemic. We need to comprehend the effects of restrictions on women’s perinatal mental health to improve best practices in supporting them. To mitigate the maternal and mental health service after the pandemic pooled and synthesized evidences were highly crucial. In addition the health impact of COVID-19 in Ethiopia never synthesize with the current evidences. In Ethiopia, there is a lack of nationwide evidence on the impact of COVID-19 on individuals and healthcare services. Existing studies are fragmented and provide varying reports. To address this gap, a systematic review and meta-analysis were conducted to estimate the overall impact of COVID-19 on the health of individuals and healthcare services in Ethiopia.



Methods


Research questions

To conduct a systematic review on the pooled prevalence of long-term effects of COVID-19 in Ethiopia, we structured the research question using the PICO (S) format. The participants (P) included individuals who had been clinically diagnosed or laboratory-confirmed to have COVID-19. The intervention (I) and comparison (C) in this systematic review and meta-analysis involved individuals with COVID-19 impact and those without COVID-19 impact, respectively. The outcome (O) of interest was the impact of COVID-19. We included studies with a cross-sectional study design (S) to enable the identification of relevant keywords and construct comprehensive search strategies for the literature search.



Inclusion criteria

This review is based on the Population, Intervention, Comparator, and Outcome (PICO) framework. It focuses on women of reproductive age, female adolescents, or the general population (P) and their utilization of essential maternal health services (I), comparing it to the absence of such services (C). The outcome of interest is the impact of COVID-19 on essential depression, anxiety, and maternal health services (O). The studies included were peer reviewed or preprint or grey literature which the outcome assess health service or health impact like depression, anxiety or stress in Ethiopia. The articles had to be written and published in the English language between February 2020 and February 20, 2024.



Exclusion criteria

The research excluded studies that focused solely on service adaptation and mitigation strategies without providing data on health services utilization or health impact. Additionally, letters, case reports and series, editorial reports, commentaries, reviews, and guidelines were also excluded from the study.



Data sources and search strategy

A thorough literature search was conducted from February 20, 2020, to February 20, 2024, using various reputable databases such as PubMed/Medline, Science Direct, Cochrane Library, Web of Science, Scopus, and Google Scholar. The search utilized Medical Subject Headings (MeSH) and included the following terms: “impact”, “effect”, “influence”, “COVID-19”, “SARS-CoV-2”, “depression”, “anxiety”, “stress”, “coronavirus”, “novel coronavirus”, “coronavirus disease 2019”, “maternal health service”, “maternal care service”, “health service utilization”, “health care utilization”, “family planning service”, “family planning use”, “antenatal care”, “prenatal care”, “skilled birth attendant”, “institutional delivery”, “health facility delivery”, “postnatal care”, “postpartum care”, “abortion care”, “abortion service”, and “Ethiopia”. The search strategies incorporated a combination of Boolean operators (AND, OR) and truncation. Additionally, the reference lists of relevant studies were manually reviewed to identify any articles that may have been missed during the electronic search.



Data extraction

The process of extracting data involved using a Microsoft Excel template, which underwent multiple rounds of testing and revision as needed. The authors, who had extensive experience, performed the extraction. The extracted descriptive variables included a wide range of aspects, such as the region where the study was conducted, the study design, the study period, the study setting, the data collection method, the sample size, and the impact of COVID-19 on the outcome.



Study data management

After conducting a thorough search and collecting various articles, we proceeded to remove any duplicate files. This screening process consisted of two stages: initially evaluating the titles and abstracts, and then conducting a full-text screening. To ensure accuracy, two independent authors used the EndNote software to assess the potential relevance of each article for further review. The assessment was based on a predefined set of criteria for inclusion and exclusion. In cases where there were differences in the reviewers’ assessments, they were resolved through discussion and by seeking input from a third reviewer. To maintain an audit trail, electronic records were kept for both the included and excluded studies, with clear explanations provided for any exclusions made.



Quality assessment and risk of bias

To assess the risk of bias in the study, a quality assessment checklist for prevalence studies was employed. This checklist, developed by Hoy and colleagues, consists of nine items that are crucial in evaluating the quality of a study (24). These items include the target population, sampling frame, sampling method, response rate, data collection procedures, study case definition, study instruments, and parameters for the numerator and denominator. Each item contributes to a total score of 9. Based on the scores obtained, the studies were categorized as having a low-risk (0–3), moderate-risk (4–6), or high-risk (7–9) of bias. Each study underwent an independent evaluation, and the majority of them demonstrated a low risk of bias. To ensure the reliability of the results, studies with a high risk of bias were excluded from the final analysis.



Sensitivity analyses

A thorough sensitivity analysis was conducted to assess how individual studies affected the overall estimation of prevalence. Each study was methodically removed, and the resulting impact on the estimate was carefully examined. Surprisingly, the exclusion of any single study did not have a significant effect on the pooled prevalence estimate. Furthermore, none of the studies fell outside the confidence interval’s lower and upper boundaries. These findings indicate that the collective results of the studies remained strong and consistent, reinforcing the reliability of the overall prevalence estimate.



Data synthesis and analysis

The data obtained from individual articles was processed using Microsoft Excel 2013 and then exported to R software version 4.2 for further analysis. We conducted random-effects meta-analyses in R software to determine the proportion of COVID-19 impact based on individual studies. This allowed us to estimate the pooled prevalence, along with 95% confidence intervals (C.I.s). To compare cases and controls while accounting for confounding factors, we used R software version 4.2 to estimate the odds ratios (O.R.s). We considered a p-value less than 0.05 as statistically significant. To assess the level of heterogeneity, we employed a random-effects model and utilized I2 statistics. Specifically, I2 values of 25, 50, and 75% represented low, medium, and high heterogeneity, respectively. We also examined the distribution of studies in a funnel plot to assess publication bias. Deviation from a symmetrical funnel shape can indicate the presence of publication bias. Additionally, we assessed the quality control of the study.

The Cochran’s Q test was used to test for heterogeneity, with I2 statistics indicating low (25%), moderate (25–50%), and high (>50%) heterogeneity. We also estimated pooled odds ratios for factors associated with long COVID-19 sequelae, considering statistical significance at a p-value of less than 0.05 of the I2. An explanatory variable was included if data was available from at least two of the studies. Furthermore, we performed subgroup analysis based on potential sources of heterogeneity. In addition, we conducted leave-one-out sensitivity analysis to assess the influence of individual studies on the overall effect, which was presented in tables and figures. Sensitivity and publication bias were also assessed in this systematic review and meta-analysis.




Results


Study selection and requirement

A comprehensive search was conducted using various electronic databases and web-based sources, including reliable databases like Web of Science, PubMed, Embase, Google Scholar, and university repositories. The aim was to identify potential records related to the impacts of COVID-19. Initially, 108 records were identified. To remove duplicate records, EndNote version 8 was utilized, resulting in the removal of 39 duplicates. An automatic tool was then employed to eliminate 28 additional records that did not meet the eligibility criteria. This left us with 11 records for further assessment. Upon closer examination, it was determined that 20 articles were irrelevant as they did not align with the study’s protocol, were review articles, or had unclear outcomes. Consequently, these articles were removed from the library, leaving us with 38 articles. These remaining articles underwent a thorough screening based on their full text. During the full-text screening, four articles were found to be unsuitable for inclusion and were therefore removed. Finally, 30 articles were reviewed for this systematic review and meta-analysis. For a visual representation of these results, please refer to Figure 1. All included studies were cross sectional and studied in all regions of the country Ethiopia. The studies included were 15 articles for depression and anxiety, 11 articles for stress and 7 articles were included for psychological problems.

[image: Flowchart illustrating the identification and screening of studies via databases, registers, and other methods. On the left, 111 records are identified from databases and registers, reduced to 58 after removing duplicates and ineligible records. These are screened, resulting in 50 reports sought, and 12 not retrieved. Of 38 assessed for eligibility, two for full text not found and six were excluded due to irrelevant outcomes, resulting in 30 articles included. On the right, 10 records found via other methods, six assessed for eligibility, with all excluded, resulting in zero reports included.]

FIGURE 1
 PRISMA flow chart shows study selection for systematic review and meta-analysis of socioeconomic inequalities for prenatal HIV testing in Ethiopia, **protocol, review, unrelated and unclear outcome.




Pooled estimate of impacts


Anxiety

The impact of COVID-19 on mental health has been widely studied, and the most common effects reported are anxiety, depression, stress, and psychological distress. Additionally, COVID-19 has had an impact on maternal health services, including family planning, institutional delivery, safe abortion, postnatal care, and antenatal care. Specifically regarding anxiety, a pooled analysis of multiple studies found that the prevalence of anxiety related to COVID-19 was estimated to be 40% (95%CI: 33–47), with a high level of heterogeneity (98%) and a significant p-value (<0.01). Due to the high heterogeneity, a random effect model was used for the analysis (as shown in Figure 2). The funnel plot for anxiety indicated some asymmetry (as shown in Figure 3), suggesting potential publication bias. To address this, a sensitivity analysis was conducted by omitting one study, which revealed that four studies deviated from the center. To balance the findings, a trim-and-fill analysis was performed by adding seven studies Figure 4.

[image: Forest plot displaying the proportions and 95% confidence intervals from 17 studies. Each study is represented by a red square, and lines indicate confidence intervals. The size of the squares reflects the weight of each study. The overall random effects model is shown at the bottom with a diamond shape. Heterogeneity is high with I-squared at 98%. The summary effect size is 0.40 with confidence intervals from 0.33 to 0.47.]

FIGURE 2
 Forest plot of anxiety as impact of COVID-19 in Ethiopia.


[image: Scatter plot with points representing data on a graph with axes labeled "Log Transformed Proportion" on the x-axis and "Standard Error" on the y-axis. Dot lines form a funnel shape around one of the data points.]

FIGURE 3
 Funnel plot for anxiety as impact of COVID-19 in Ethiopia.


[image: Forest plot showing the results of a meta-analysis for various studies, each omitting a specific study. The analysis compares P-value, Tau2, Tau, I2, and IV, Fixed at 95% confidence intervals. Most individual studies show consistent IV, Fixed values around 0.48 to 0.50, with I2 values indicating high heterogeneity. The total IV, Fixed effect is 0.49 with a confidence interval of 0.47 to 0.50 and an I2 of 98%. Red boxes with horizontal lines represent confidence intervals for each study.]

FIGURE 4
 Sensitivity analysis for omitting a study in anxiety as impact of COVID-19 in Ethiopia.


Subgroup analysis was conducted based on region and population type in the primary study. The highest pooled prevalence of anxiety was observed among healthcare workers, with a prevalence of 46% (95%CI: 35–62), and a high level of heterogeneity (I2 = 96%, p-value<0.01). The second highest prevalence of anxiety was observed among students, with a prevalence of 42% (95%CI: 32–55) (as shown in Figure 5). When analyzing anxiety based on region, the highest prevalence was observed in the Amhara region (46, 95%CI: 31–67), followed by the South Nation Nationality region (37, 95%CI: 30–46) (as shown in Figure 6). Furthermore, the effect size of low income on anxiety was found to be 2.23 times more likely (95%CI: 1.53–3.25) compared to high-income individuals. This analysis used a fixed effect model due to low heterogeneity (I2 = 16%, p-value = 0.27) (Table 1).

[image: Forest plot displaying meta-analysis results for four populations: students, healthcare workers, general population, and chronic illness patients. Each study is marked by a red square indicating proportion and a line showing the 95% confidence interval (CI). The summary estimate for each population is represented by a blue diamond. Heterogeneity statistics, including I-squared and tau-squared, are provided. The overall random effects model shows a summary proportion of 0.40 with a 95% CI of 0.33 to 0.47.]

FIGURE 5
 Sub-group analysis by population type of anxiety as impact of COVID-19 in Ethiopia.


[image: Forest plot showing studies from SNNPR, Addis Ababa, Amhara, and Oromia regions. Each study is represented by a red square with horizontal lines indicating confidence intervals. Blue diamonds represent the random effects model for each region. Proportions and weights are provided in adjacent columns, with heterogeneity statistics below each model. Overall random effects model across regions is shown at the bottom.]

FIGURE 6
 Sub-group analysis by region of anxiety as impact of COVID-19 in Ethiopia.




TABLE 1 Maternal health service and mental health impact of COVID-19 in Ethiopia.
[image: A table showing various health impacts, their pooled impact with confidence intervals, influencing factors, pooled odds ratios, heterogeneity, and model used. Impacts include anxiety, depression, psychological effects, family planning, institutional delivery, postnatal care, antenatal care, and safe abortion. Each impact is associated with specific factors and varying odds ratios. Heterogeneity and model types are specified, with values indicating statistical variance and model preference between random and fixed effects.]

Overall, these findings highlight the significant impact of COVID-19 on mental health, particularly in terms of anxiety. It is important to address these issues and provide appropriate support and interventions, especially for high-risk groups such as healthcare workers and students.



Depression

The impact of COVID-19 on depression was assessed in 15 articles. The systematic review found that the pooled prevalence of depression was 41% (95%CI: 34–50), with high heterogeneity (I2 = 98%, p-value <0.01). Sub-group analysis revealed that the highest pooled depression effect was observed in the Amhara region 46% (95%CI: 31–69) and among health workers 46% (95%CI: 35–62), as shown in Figures 7, 8, respectively. The funnel plot indicated asymmetry in the studies, as depicted in Figures 9, 10. A sensitivity analysis was conducted by omitting one study, but it showed no significant variation from the pooled results.

[image: Forest plot displaying study estimates on a horizontal line. Each study is listed on the left, with corresponding red squares representing the effect size. Horizontal lines signify confidence intervals. The pooled estimate from a random effects model is shown at the bottom as a diamond. Proportions, 95% confidence intervals, and weights are presented on the right. Heterogeneity statistics are provided, indicating I-squared at 98% and a p-value less than 0.01. Overall pooled proportion is 0.41.]

FIGURE 7
 Forest plot for depression as impact of COVID-19 in Ethiopia.


[image: Forest plot showing studies from four regions: SNNPR, Addis Ababa, Amhara, and Oromia. Each study is represented by a red square with error bars indicating the 95% confidence interval. The overall random effects model, represented by blue diamonds, combines the results. Heterogeneity statistics (I², τ², p-value) are provided for each region and overall. Proportions and confidence intervals are listed alongside study weights, contributing to an overall proportion of 0.41 [0.34, 0.50].]

FIGURE 8
 Sub-group analysis for depression by region.


[image: Forest plot showing the proportion of outcomes across different populations: students, health workers, general population, and chronic illness patients. Each study is represented by a red square with corresponding confidence intervals. Blue diamonds depict the random effects model for each category and overall. Proportion and 95% confidence intervals are listed, with study weights on the right.]

FIGURE 9
 Sub-group analysis for depression by population type.


[image: Scatter plot showing the relationship between log transformed proportion (x-axis) and standard error (y-axis). Dotted lines form a triangular shape, with data points scattered within and around it.]

FIGURE 10
 Funnel plot for depression as impact of COVID-19 in Ethiopia.


The systematic review also examined the effect of different factors on depression. Based on the findings, females were 2.25 times more likely (POR = 2.25, 95%CI 1.69–3.00) to experience depression due to COVID-19 compared to males. Living in prison increased the likelihood of experiencing depression by 5.87 times (POR = 5.87, 95%CI 2.53–13.65) compared to the general population. Marital status also had an effect, with married individuals being 3.64 times (POR = 3.64, 95%CI 1.85–7.19) more likely to experience depression compared to unmarried individuals. Additionally, working in an emergency department was associated with a higher risk of depression due to COVID-19. Health workers in the emergency department were 2.17 times (POR = 2.17, 95%CI 1.32–3.57) more likely to experience depression compared to those in other departments (see Table 1).



Stress

According to a systematic review and meta-analysis conducted in Ethiopia, the study included a total of 11 articles. The pooled prevalence of stress among the population was found to be 23% (95%CI: 18–30), with a high level of heterogeneity (I2 = 97%) and a significant p-value of less than 0.01 (Figure 11). The funnel plot analysis revealed asymmetry in the distribution of studies, indicating potential publication bias (Figure 12). However, the study’s meta-bias analysis indicated that there was no bias related to sample size or publication year. In the sub-group analysis, it was observed that the highest pooled prevalence of stress was found in the SNNPR region, with a prevalence of 31% (95%CI: 25–38). Similar to the overall analysis, this subgroup also exhibited high heterogeneity (I2 = 92%) and a significant p-value of less than 0.01 (Figure 13). These findings suggest that stress related to the COVID-19 pandemic is prevalent in Ethiopia, particularly in the SNNPR region. However, it is important to consider the limitations of the included studies, such as potential bias and heterogeneity, when interpreting these results.

[image: Forest plot showing studies with effect sizes and confidence intervals. Each study is represented by a red square, with horizontal lines indicating 95% confidence intervals. The random effects model summary is at the bottom, with an overall effect size of 0.23 and significant heterogeneity (I-squared = 97%).]

FIGURE 11
 Forest plot for stress as impact of COVID-19 in Ethiopia.


[image: Funnel plot showing standard error against log-transformed proportion. Scatter points are plotted, and a symmetrical triangle defined by dashed lines is centered at the top. The plot examines publication bias or study variability.]

FIGURE 12
 Funnel plot for stress as impact of COVID-19. N = 22 (adding 7 articles).


[image: Forest plot showing proportions and confidence intervals for studies from three regions: SNNPR, Addis Ababa, and Amhara. Each study is represented by a red square, indicating proportion and confidence interval range. Blue diamonds represent random effects models for each region and overall. Heterogeneity statistics are provided for each subgroup and overall, with overall proportion summarized as 0.23 with 95% confidence interval [0.18, 0.30].]

FIGURE 13
 Sub-group analysis by region of stress as impact of COVID-19 in Ethiopia.




Psychological

This study conducted a systematic review of the psychological impact of COVID-19, with a particular focus on its effects in Ethiopia. The review analyzed seven primary studies and found that the pooled impact of COVID-19 on psychology was 41% (95% CI: 27–62), with a high degree of heterogeneity (I2 = 98%, p value<0.01) (as shown in Figure 14).

[image: Forest plot showing the proportions and 95% confidence intervals from seven studies on a random effects model. Studies listed include works by Addis et al. (2020) through Kassaw (2022). Proportions range from 0.16 to 0.71, with weights between 14.0% and 14.5%. The overall proportion is 0.41 with a confidence interval of [0.27, 0.62]. Heterogeneity is indicated with I² = 98%, τ² = 0.3070, p < 0.01.]

FIGURE 14
 Forest plot for psychological impact of COVID-19 in Ethiopia.


Sub-group analysis revealed that the Oromia region in Ethiopia experienced the highest psychological impact at 53% (95% CI: 41–69) (Figure 15). The review also analyzed the effect of different variables on the psychological impact of COVID-19. It found that females were 76% more likely (POR = 1.76, 95% CI: 1.42–2.18) to experience psychological impact compared to males, with no heterogeneity (I2 = 0%, p-value = 0.81). Additionally, the review found that individuals who lacked social support during the pandemic were 3.72 times (95% CI: 2.15–6.44) more likely to experience psychological impact, with no heterogeneity (I2 = 0%, p-value = 0.87) (as shown in Table 1). Overall, this study highlights the significant psychological impact of COVID-19 and the importance of social support in mitigating its effects.

[image: Forest plot illustrating a meta-analysis of studies from regions Amhara, Oromia, and Addis Ababa. Each study is represented by a red square indicating the proportion with 95% confidence intervals. Random effects models are shown as blue diamonds. Amhara's combined estimate is 0.19, Oromia's is 0.53, and Addis Ababa's is 0.66, with an overall estimate of 0.41. Heterogeneity is high, with I-squared values of 82% for Amhara, 95% for Oromia, and 98% overall. Test for subgroup differences shows significance with p < 0.01.]

FIGURE 15
 Forest plot for sub-group analysis by region for stress as impact of COVID-19 in Ethiopia.






Impact of COVID-19 on health services

The impact of COVID-19 on maternal health services has been assessed by examining the pooled prevalence of reductions in these services. The findings indicate that antenatal care (ANC), institutional delivery, postnatal care (PNC), safe abortion, and family planning have all been affected. Among these services, PNC, institutional delivery, family planning, and safe abortion have experienced the highest impact due to COVID-19. Specifically, in the country under study, COVID-19 has resulted in a 25% reduction (95%CI 8–83) in postnatal care services. Similarly, institutional delivery has seen a reduction of 16% (95%CI 10–26) compared to the pre-pandemic scenario. Safe abortion services have also been significantly affected, with a 14% reduction (95%CI 10–18) in Ethiopia. Furthermore, institutional delivery during the pandemic has experienced an 11% reduction in service utilization. These impacts of COVID-19 on maternal health services are summarized in Table 1. It is important to note that ANC services in Ethiopia have also been affected, with a 5% reduction attributed to COVID-19. These findings highlight the considerable impact of COVID-19 on maternal health services, emphasizing the need for appropriate measures to mitigate these effects and ensure the continued provision of essential care to pregnant individuals.



Discussion

This study aimed to assess the impact of COVID-19 on mental health and maternal health services in Ethiopia. Our review explores the effects of COVID-19 on mental health and maternal health, as well as the factors associated with these impacts in Ethiopia. We found that the pandemic has significantly affected psychiatric outcomes and maternal health services, with a noticeable reduction compared to pre-pandemic times. The prevalence rates varied among different studies, which could be attributed to differences in measurement scales, reporting patterns, and cultural factors (25–27). Regional disparities were also observed in terms of the psychological well-being of the general public during the outbreak. These differences can be attributed to variations in the severity of the outbreak, the national economy, government preparedness, availability of medical resources, and the effective dissemination of COVID-related information. Furthermore, the stage of the outbreak in each region also influenced the psychological responses of the public. At the beginning of the outbreak, individuals faced challenges such as mandatory quarantine, unexpected unemployment, and uncertainty, which led to a higher prevalence of adverse psychological symptoms (27, 28). When evaluating the psychological impact of the coronavirus outbreak, it is crucial to consider the duration of psychiatric symptoms. Acute psychological responses to stressful or traumatic events can sometimes serve as protective mechanisms and have evolutionary significance (29).

This systematic review examined the impact of COVID-19 on anxiety in Ethiopia, drawing from 50 different articles. Out of these, 15 articles reported anxiety as a consequence of the pandemic in various regions of the country. The pooled prevalence of anxiety as a result of COVID-19 was found to be 40% (95% CI; 33–47). This finding is consistent with other systematic studies, which also reported anxiety as one of the impacts of COVID-19 (30, 31). The study highlights that the pandemic has led to an increase in anxiety among individuals, indicating a rise in mental health problems during this period (32). This implies mental health problem increase during the pandemic. The sub-group analysis revealed that healthcare workers experienced higher levels of anxiety compared to others, with a pooled prevalence of 46% (95% CI; 35–62). This suggests that the work environment has a significant influence on the mental impact of COVID-19 (33). Overall, this study underscores the need for mental health support and interventions for individuals and healthcare workers in particular, to mitigate the negative impact of COVID-19 on mental health.

In our systematic review and meta-analysis, we discovered a significant determinant that affects anxiety levels during the COVID-19 pandemic in Ethiopia. Specifically, we found that age and income play a crucial role in determining anxiety levels. Notably, individuals with lower income levels experienced a more pronounced impact on anxiety. This finding aligns with similar studies conducted in various regions around the world (34–36). It suggests that the COVID-19 pandemic has had a significant impact on resource-limited settings and individuals in third-world countries. Consequently, it is imperative to implement program interventions and economic support measures to effectively mitigate the effects of the pandemic. Numerous reports have indicated that individuals with poor economic status, lower education levels, and unemployment face significant risk factors for experiencing symptoms of mental disorders, particularly depressive symptoms, during the ongoing pandemic. The global outbreak of the coronavirus has necessitated strict stay-at-home orders and has caused a decline in the demand for services and goods, which has had a detrimental impact on local businesses and industries worldwide (37–40). The decrease in quality of life and the uncertainty resulting from financial hardships can further increase the vulnerability of individuals to developing adverse psychological symptoms (41).

The COVID-19 pandemic has had a significant impact on mental health, particularly in terms of depression. A systematic review was conducted, analyzing fifty primary articles from various regions. The pooled prevalence of depression was found to be 41% (95% CI: 34–50), with the highest prevalence observed in the Amhara region at 46% (95% CI: 31–69). These findings are consistent with other studies conducted worldwide (27, 30, 42–45), suggesting that depression may be one of the most common impacts of COVID-19 post-pandemic. The review also identified several sociodemographic factors that contribute to depression in the context of COVID-19. Being female, married, or living in prison were found to increase the likelihood of experiencing depression. Specifically, females were 2.25 times more likely to experience depression compared to males. This aligns with previous research (43, 44), which suggests that women may be more affected due to their higher representation in industries negatively impacted by the pandemic, such as retail, service, and healthcare. Additionally, women may exhibit differential neurobiological responses to stressors, potentially contributing to higher rates of mental disorders.

Living in prison was also found to significantly increase the risk of depression, with individuals in prison being 5.87 times more likely to experience depression compared to those living in their own homes. This finding is consistent with previous studies and highlights the need to consider the mental health implications for incarcerated individuals when designing programs and policies. Marital status was another factor identified in the review, with individuals who were married being 3.64 times more likely to experience depression compared to their counterparts. This finding aligns with previous research conducted in different parts of the world, emphasizing the importance of considering sociodemographic characteristics in program and policy design.

Furthermore, working in the emergency department was found to increase the impact of COVID-19 on mental health. Health workers in this setting were 2.17 times more likely to experience depression during the pandemic. This finding is consistent with previous studies and underscores the need to address the mental well-being of healthcare professionals in emergency settings.

Overall, this systematic review provides valuable insights into the impact of COVID-19 on depression and identifies various factors that contribute to its occurrence. These findings have important implications for the development of targeted interventions and policies aimed at mitigating the mental health effects of the pandemic.

Moreover, stress has been identified as one of the significant consequences of the COVID-19 pandemic in Ethiopia. A comprehensive analysis comprising 11 articles was conducted to evaluate the impact of COVID-19 in Ethiopia. The pooled analysis of this systematic review and meta-analysis revealed that the prevalence of stress was estimated to be 23% (95% confidence interval: 18–30). This finding aligns with previous studies (27, 44, 45) conducted in various regions across the globe, indicating a similar impact of the pandemic on stress levels. The impact of COVID-19 is not only evident in terms of physical health but also in psychological and maternal health services. A systematic review was conducted, analyzing seven articles from various regions of different countries. The findings revealed that in Ethiopia, the pooled prevalence of psychological impact due to COVID-19 was 41%. Furthermore, the subgroup analysis indicated that Oromia had the highest prevalence of psychological impact among the regions in the country. These findings were consistent with studies (44) conducted in other parts of the world, suggesting that COVID-19 significantly affects the mental well-being of individuals and communities. The systematic synthesis of evidence also explored the sociodemographic factors contributing to the psychological impact of COVID-19 in Ethiopia. The analysis identified that being female and lacking social support were significant factors. These findings align with studies conducted in different areas worldwide, highlighting the disruption of sociocultural bonds within communities caused by the pandemic. Therefore, it is crucial for pandemic control and impact mitigation strategies to consider the social structure and sociodemographic situation of the affected communities.

As the COVID-19 pandemic continues to affect individuals worldwide, those with pre-existing chronic conditions are particularly vulnerable and may experience heightened anxiety and distress. This is due to their compromised immunity, which makes them more susceptible to the virus and increases their risk of mortality. For example, patients with systemic lupus erythematosus may face significant health challenges in the face of COVID-19. Reports have also indicated that individuals with common chronic conditions such as diabetes, hypertension, and coronary heart disease may experience a higher death rate if infected with the virus. However, the exact causes of this phenomenon remain unknown, leaving those with these conditions feeling uncertain and afraid. In addition to the health risks posed by COVID-19, patients with pre-existing conditions may also face practical concerns such as postponement or inaccessibility of medical services and treatment. As COVID-19 affect patients, preventative care for other diseases may unintentionally, increasingly utilize hospitals and medical resources. Furthermore, individuals with a history of mental disorders or current diagnoses of psychiatric illnesses may be particularly sensitive to the external stressors associated with the pandemic, such as social isolation. It is important to recognize and address the unique challenges faced by individuals with pre-existing conditions during this difficult time (28, 46–48).

The maternal health services are also one of the services impacted by COVID-19 during the pandemic. The maternal health service reduction was observed in this systematic review. The maternal health services reduced due to COVID-19 were family planning, safe abortion, institutional delivery, PNC, and ANC. The comprehensive review highlights the significant decrease in healthcare utilization worldwide, emphasizing the need to prioritize addressing the unmet needs of individuals with non-COVID-19 illnesses. Primary studies consistently emphasize the importance of monitoring the long-term consequences of missed care, launching public campaigns to encourage timely medical attention, and enhancing preparedness to minimize future instances of missed care during subsequent waves of the pandemic. The urgent calls to action are further reinforced by evidence of excess population mortality, including deaths unrelated to COVID-19, as well as notable increases in out-of-hospital cardiac arrests and emergency phone line contacts (49, 50). On the other hand, the review also reveals that reductions in healthcare utilization were often more pronounced for less severe or milder conditions. This, combined with existing evidence on the issue of overmedicalization, suggests that for some individuals, missing care may not have resulted in harm (51, 52). This unprecedented natural experiment, induced by the pandemic and its impact on healthcare utilization, presents a valuable opportunity to gain insights into the services that populations and healthcare systems considered of lesser priority when reallocating resources to essential services was crucial for minimizing mortality during a crisis. As previously suggested, the significant decrease in non-urgent visits (53, 54) to emergency departments worldwide indicates an opportunity to develop and implement new strategies and care models that optimize the appropriateness of such visits in the future.



Conclusion

This systematic review focused on the impact of the COVID-19 pandemic on the psychological well-being of the general public. It highlighted the high prevalence of adverse psychiatric symptoms and emphasized the need to prioritize mental health alongside efforts to control the spread of the virus. The review also identified sociodemographic factors such as age, sex, low income level, marital status, and living conditions as significant predictors of mental health impacts.

Furthermore, the review highlighted the reduction in maternal health services in Ethiopia due to the pandemic. It stressed the importance of collecting high-quality data and conducting long-term cohort studies to better understand the ongoing changes in healthcare utilization and assess the impacts on health, costs, and equity. The experiences of individuals affected by the pandemic, particularly the most vulnerable populations, should be taken into account when designing interventions and providing support.

For program designers, the identified determinants should be considered to reduce the impact of COVID-19 in the country. The Ministry of Health in Ethiopia and the health sector should give great emphasis to individuals from low-income levels, females, and all other predictors identified in this systematic review and meta-analysis. Additionally, rigorous qualitative research should be conducted to understand people’s experiences of avoiding or missing healthcare and to assess professionals’ responses to changes in processes and practices. Unfortunately, no studies were found that specifically examined changes in the utilization of low-value healthcare services during the pandemic.

Overall, this systematic review provides essential baseline data for policymakers and program implementers, highlighting the urgent need to address the mental health challenges posed by the COVID-19 pandemic and to integrate viral risk mitigation with measures to support mental well-being.



Strength and weakness of the study

This systematic review was conducted at the country level and yielded highly credible findings. To ensure comprehensive coverage, multiple databases were searched manually and electronically for articles suitable for meta-analysis. The information was uniformly abstracted using a predetermined and pretested standard format by two independent reviewers, which helped minimize errors. The meta-analysis included studies from various regions of the country, examining the impacts of COVID-19 during the pandemic, lockdown, and post-lockdown periods. This extensive review and meta-analysis encompassed the period from the onset of COVID-19 until the recent years of 2024, providing robust evidence for program development and policy-making.

Despite its strengths, the review had some potential limitations. Firstly, all the included studies were cross-sectional and written in English, limiting generalizability. Moreover, there was substantial heterogeneity among the studies. Additionally, since the studies relied on self-reported data, there is a possibility of overestimation or underestimation of the prevalence of COVID-19 due to social desirability bias.
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Background: Rural-to-urban migrant workers are a vulnerable group at risk of developing depression. Based on the social-ecological systems theory, this study investigates the impact of the lack of social integration on depression, considering the mediating roles of migrant workers’ microsystems (family happiness and job burnout). Additionally, the study explores whether having sons influences these associations.
Methods: The sample of 4,618 rural-to-urban migrant workers was obtained from the 2018 wave of the China Labor Force Dynamics Survey (CLDS). All the measures in the survey exhibited good reliability, including the Center for Epidemiological Research Depression Scale (CES-D), family happiness, job burnout, and social integration. The data were primarily analyzed using a structural equation model.
Results: Social integration had a direct impact on depression among migrant workers. Additionally, it indirectly affected depression through the mediating roles of family happiness not job burnout. The moderating effect of having sons mainly occurred on the path from social integration to family happiness.
Limitations: The cross-sectional design impeded the ability to draw causal inferences.
Conclusion: This finding highlights the potential benefits of social integration and family happiness in promoting early prevention of depression among migrant workers. It indicates that the inclination toward having sons among migrant workers continues to impact their mental health.
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1 Introduction

Rural-to-urban migrant workers in China is one of the largest mobile labor forces in the world, estimated to reach 0.29 billion by 2022 (1). This group often moves between their rural hometowns and temporary residences in the city due to the absence of permanent urban residency (‘hukou’) (2). As a result, many of them encounter difficult living conditions, poverty, low social status, uncertainty in self-identification, and a transient lifestyle, all of which are considered risk factors for experiencing depression (3–5).

In fact, the prevalence of depressive symptoms among migrant workers in China has reached 23.7%, indicating that nearly 60 million migrant workers suffer from depression (6). Recent studies focusing on social integration have offered new insights into the prevalence of depression among these workers (7). In China, urban and rural areas observed are two different systems that depend on each other, integrate with each other and complement each other (8). Due to the urban–rural difference and integration system, migrant workers face challenges in fully integrating into host cities, which makes them more vulnerable to mental health issues like depression, anxiety, and insomnia. Recent reports have highlighted the significance of social and urban isolation as a contributing factor to depression among migrant workers (9, 10). However, there is a lack of systematic investigations and discussions on the underlying mechanisms of urban isolation and depression in this population. Based on previous literature on migrants, the Social-Ecological System Theory (SEST) can serve as a suitable framework for exploring the potential mechanism that links the lack of social integration to depression (11). The SEST suggests that the social environment functions as a social ecosystem, where individual behavior and health are influenced by the interaction between humans and their environment. This interaction encompasses microsystems and macrosystems. The microsystem is the most influential level of the ecological systems and the macrosystem can impact an individual’s health through their microsystem (12, 13). Therefore, depression experienced by migrant workers may be influenced by the interaction of macrosystems and microsystems. In the context of rural-to-urban migrant workers in China, social integration is considered a core variable in the macrosystem due to the unique challenges they face, such as social isolation, cultural barriers, and limited access to social welfare (14, 15). Their migrant status often leads to family separation (16) and work-related stress (17), increasing their vulnerability to mental health issues like depression. In this context, family happiness and job burnout emerge as the main influencing factors in the microsystems.

Further, rural-to-urban workers in China poses a blend of traditional and modern cultural values due to their distinct migrant lifestyle. On the one hand, being born in rural areas, they are deeply influenced by the traditional culture that favors sons (18). On the other hand, working in urban cities exposes them to the modern culture of gender equality, which subtly impacts their beliefs (8, 19). Given this clash between traditional and modern cultural values, it is worthwhile to investigate the potential impact of having sons on the relationship between social integration and depression.

Accordingly, the present study aims to investigate the relationship between social integration (macrosystem) and depression (individual health) among rural-to-urban workers. It also explores the potential mediating effects of family happiness and job burnout (microsystem) and moderating role of having sons in this relationship.


1.1 Social integration and depression

Social integration refers to the extent to which individuals participate in a variety of social relationships, including engagement in social activities or relationships and a sense of communality and identification with one’s social roles (20, 21). Several studies have demonstrated that the lack of social integration can lead to mental problems like depression, loneliness, and insomnia (7, 22, 23). For example, a comprehensive review study, comprising 128 articles from 15 countries, clearly demonstrates that social isolation and loneliness are risk factors negatively impacting mental and physical health, including depression and cardiovascular health (24).

In China, there is a growing trend of rural-to-urban migrant workers who aspire to settle in cities and become permanent members of the host society (25). However, they still face various challenges such as institutional barriers, cultural obstacles, social welfare discrimination, and labor market segmentation, which hinder their complete integration into urban society (26). Based on the theory of SEST, social integration falls under the macrosystem and has a direct or indirect influence on individual’s mental health. Individuals with lower levels of social integration are more likely to experience a reduced sense of group belonging and meaning in life, increasing their vulnerability to depression (27). Therefore, rural-to-urban migrant workers, due to the barriers they encounter in socioeconomic integration in cities, are considered a vulnerable group at risk of developing depression. This paper presents the first hypothesis as follows:

 H1: The social integration of migrant workers can negatively predict depression.





1.2 The mediating effects of family happiness and job burnout

According to the theory of SEST, the microsystem exerts the most significant influence on individual’s health within the ecological systems (28, 29). This study aims to investigate the impact of two specific microsystems: family happiness and job burnout.

From the perspective of the family microsystem, the strong positive correlation between family happiness and mental health among migrant workers has been extensively proved (30, 31). For instance, in a recent study by Shi et al. (32), a survey of 14,344 Chinese adults provided evidence supporting the idea that family happiness has protective effects on physical health and reduces the risk of depression. Similar correlations have also been found in the job microsystem. Job burnout is characterized by emotional exhaustion, depersonalization, and a reduced sense of work-related personal achievement (33). It has been identified as an important factor affecting individuals’ mental health (34, 35). For instance, in a pioneering study, Yang et al. (36) surveyed 1,595 male rural-to-urban migrant workers and discovered a positive association between higher work stress and the risk of probable mental disorders, such as sensitivity, anxiety, and depression.

Further, according to the theory of SEST, the macrosystem can have an influence on an individual’s microsystem (37, 38). Specifically, when there is a lack of social integration in the macrosystem, it creates a stressful environment that can result in negative effects in the microsystem. These negative effects may include job burnout and decreased family satisfaction (39). Therefore, it can be inferred that rural-to-urban migrant workers who have low levels of social integration in the macrosystem are more likely to experience high levels of job burnout and dissatisfaction within their family in the microsystem. Based on this understanding, the second hypothesis of this study is proposed (see Figure 1 for the conceptual framework):

[image: Flowchart illustrating relationships between concepts. "Social Integration" (Macrosystem) leads to "Family Happiness" and "Job Burnout." "Family Happiness" and "Job Burnout" both influence "Depression" (Individual). A dashed line encloses "Family Happiness" and "Job Burnout," labeled "Microsystem." Arrows indicate directions of influence.]

FIGURE 1
 Conceptual framework.



H2a: Family happiness plays a mediating role between social integration and depression.

H2b: Job burnout plays a mediating role between social integration and depression.
 



1.3 The moderating effect of having sons

Son preference is a well-known gender bias that exists in Eastern cultural contexts (40, 41). In China, this bias is reinforced by the emphasis on the role of sons in religious family rites and their recognition as valid heirs to succession. Sons are considered permanent members of their family, as the family name can only be continued through sons (18). Moreover, sons are expected to provide economic supports for their parents in cases of aging, disability, or ill health (42). As a result, parents perceive sons as an investment or insurance for future and consider it crucial for a fulfilling life within a culture that endorses son preference. For example, a longitudinal study conducted in China involving 10,769 older adults revealed that a culture of son preference tends to be intensified in rural areas (43). Furthermore, the absence of care and attention from a son was found to contribute to a noticeable mental health disadvantage among Chinese adults, leading to feelings of depression, fear, loneliness, and desperation. Another influential study has empirically demonstrated that son preference significantly impacts the reproductive behavior of rural-to-urban migrant women in China (44). The study found that women who give birth to a daughter as their first child are more likely to have a second child compared to those whose first child is a son. In China, migrant workers who were born in rural areas are heavily influenced by the traditional culture of son preference (45). Their social status, sense of pride, and even family stability are closely tied to sons (46). Therefore, the absence of son is seen as a humiliation for migrant workers, which can further amplify the impact of insufficient social integration on their family happiness and mental well-being. Therefore, the third hypothesis of this study is proposed as follows:


H3: Having sons moderates the relationship between social integration and depression.
 




2 Methods


2.1 Data and sampling

The data used in this study was obtained from the 2018 China Labor Force Dynamics Survey (CLDS). The CLDS is a national longitudinal social survey targeted at the labor force in China and employs a multi-stage clustering and stratified probability proportional to size (PPS) sampling strategy conducted by Sun Yat-sen University (47). It is a project covering 28 provinces or cities in mainland (except for Hong Kong, Macao, Taiwan, Hainan, and Tibet). The study is conducted in accordance with the Declaration of Helsinki, and the protocol is approved by the Institutional Review Board of Sun Yat-sen University. More information on the design, sampling procedures, and methodology is documented elsewhere (48, 49).

The first round of CLDS was implemented in 2012 and followed up every 2 years. For the purpose of this study, data responses were retrieved from the 2018 CLDS dataset. The sample consisted of married migrant workers with rural area household registration. These individuals had engaged in one or more non-farm jobs for at least 3 months in the past year. Samples with missing or singular values were excluded, resulting in a final sample size of 4,618 participants.



2.2 Participants

Among the 4,618 migrant workers in the 2018 CLDS, 2277 (49.3%) were male and the average age was 45.77 ± 7.02 years. 2029 (43.9%) participants were from north China and 2,589 (56.1%) participants were from southern China, based on their registered permanent residence. 3,569 (77.3%) participants had at least one son, while 1,049 (22.7%) participants did not have sons.



2.3 Measurements


2.3.1 Demographic variables

Demographic variables included age (continuous), gender (binary, 0 for female and 1 for male), Hukou location (binary, 0 for north China and 1 for south China) and children’s gender (binary, 0 for female and 1 for male) and numbers (continuous) using self-administered questions. Two questions were used to assess children’s gender and numbers: (1) how many children do you have? (2) how many sons do you have? The recoding principle for the number of sons is as follows: 0 = without sons; 1 = with sons (having one or more sons).



2.3.2 Social integration

Social integration was measured using three questions (50): (1) How familiar are you with your neighbors and other residents in this community? (2) Do you trust your neighbors and other residents in this community? (3) Do you, your neighbors, and other residents in this help each other? All questions were answered on a five-point Likert scale from very little to very much. Higher scores indicate a greater degree of social integration. Cronbach’s α was 0.76 with the current samples.



2.3.3 Family happiness

Family happiness was measured by three questions: (1) Generally speaking, do you live a happy family life now? (2) Generally speaking, are you happy with your family living condition? (3) Generally speaking, are you happy with your family’s financial condition? All questions were answered on a five-point Likert scale from unhappy to very happy, which means the levels of residents’ happiness increase as the number increases subjective happiness. Cronbach’s α was 0.80 with the current samples.



2.3.4 Job burnout

Job burnout was measured by four items: (1) Work makes me feel physically and mentally exhausted. (2) Working all day is stressful for me. (3) I’m less and less interested in this job. All questions were answered on a five-point Likert scale from per day to none, and higher scores reflect lower job burnout. Cronbach’s α was 0.78 with the current samples.



2.3.5 Depression

Depression was measured by the Center for Epidemiological Research Depression Scale (CES-D). The CES-D consists of 20 items. Each items were scored on a four-point Likert scale, from 0 (=<1 day) to 3 (=5–7 days). The higher the score, the higher level of depression (51). Cronbach’s α was 0.95 with the current samples.




2.4 Measurement tool verification

The study utilized a self-compiled questionnaire to measure social integration, family happiness, and job burnout. To investigate the psychometric properties of the measurement tool, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were conducted. The 2016 CLDS data was used for EFA to identify the factorial structure of the items. Subsequently, the factorial structure was further validated using the 2018 CLDS data through the adequacy of the best measurement model in CFA. The eligibility of the data for exploratory factor analysis was assessed using the Kaiser–Meyer–Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of Sphericity. The result was appropriate for factor analysis [KMO = 0.722; χ2(45) = 42692.77, p < 0.001]. Principal component analysis with orthogonal (varimax) rotation are used to extract factors, extract criteria are as follows: (1) The factor loading on the factor is higher than 0.50. (2) No factor loadings ≥0.5 in more than one factor. (3) Factors with eigenvalues greater than 1. (4) Each factor contains at least 3 items. Finally, produced three factor, which accounted for 65.52% of the variance, and all items had a loading ≥0.5 (see Table 1 and Figure 2). Factor 1, job burnout, explained 20.17% of the variance and it included the items 1, 2, and 3; Factor 2, family happiness, explained 23.05% of the variance and it included the items 4, 5 and 6; Factor 3, social integration, explained 22.30% of the variance and it was comprised of items 7, 8, and 9. Table 1 presents the item loadings on the three factors. Then CFA was used to evaluate the validity of three-factor structure in the 2018 data. The results demonstrated an excellent fit of model: χ2 = 548.95, df = 41, CFI = 0.968, NFI = 0.966, RMSEA = 0.05, all observed variables were significantly loaded on the corresponding latent constructs at the p < 0.05 level (52).



TABLE 1 Forced 3-factor solution by principal components analysis and orthogonal varimax rotation for the measurement items.
[image: A table lists measurement items with corresponding factor scores for Job burnout, Family happiness, and Social integration. Items 1 to 3 relate to Job burnout, with scores of 0.854, 0.868, and 0.700. Items 4 to 6 relate to Family happiness, with scores of 0.864, 0.900, and 0.783. Items 7 to 9 relate to Social integration, with scores of 0.828, 0.838, and 0.798.]

[image: Scree plot showing eigenvalues against components. The data line decreases steeply initially then levels off, while the parallel (simulation) line remains constant around one. The dashed line represents the threshold for significant components.]

FIGURE 2
 Scree plot indicating an optimal 3-factor solution for the measurement items.




2.5 Statistic analysis

Statistical analyses were performed using SPSS 20.0 for Windows and R 4.1.2. Pearson’s correlation analyses were carried out to preliminarily describe the correlations among social integration, family happiness, job burnout, depression, and demographic variables. To test the mediation effect, the lavaan package (R package; version 0.6–9) was used to create the structural equation model (SEM). Firstly, the SEM was constructed in whole-sample and the mediation effects were estimated by bootstrap. After that, multi-group SEM was constructed to test the potential moderator of having sons. That is, whether the mediation model shows significant differences between the groups with sons and without sons. Three basic steps were followed to make multi-group SEM. Firstly, all parameters were freely estimated across two samples (with sons and without sons) and made a free estimation model (Model 1). Then, constrain the factor loading of latent variables to be equal in different samples and build a factor-invariant model (Model 2). Thirdly, construct the path coefficients to be equal across samples and establish an equal factor correlation model (Model 3) (53).

Model fit is assessed in multiple ways. First, use the χ2 test to assess fit. According to previous research, χ2/df values less than 5 are a criterion for a great fit (54). However, since the χ2 test depends on the sample size, the large sample size in study may lead to failure. Therefore, the goodness-of-fit indices, specifically, the Comparative Fit Index (CFI) and Normal of Fit Index (NFI) and the Root Mean Square Approximation Error (RMSEA), were also assessed. CFI and NFI with values greater than 0.90 indicate great fit, and RMSEA values less than 0.07 indicate good fit (55).




3 Results


3.1 Preliminary analysis

The means and standard deviations of study variables are shown in Table 2. Table 2 presents Pearson’s correlations among the study variables. As expected, depression was significantly correlated with social integration (r = −0.09, p < 0.001), family happiness (r = −0.32, p < 0.001) and job burnout (r = 0.33, p < 0.001). Social integration was significantly positively correlated with family happiness (r = 0.10, p < 0.001). Interestingly, social integration showed no significant relationship with job burnout (r = −0.02, p = 0.081), and having sons was significantly positively correlated with social integration. Independent sample t-test revealed that parents with at least one son are significantly more socially integrated than parents without sons (with sons: 17.60 ± 2.88; without sons: 17.07 ± 2.97; t = 5.06, p < 0.001).



TABLE 2 Pearson correlations and descriptive statistics for the study variables.
[image: Correlation table showing relationships among seven variables: gender, number of sons, age, social integration, depression, job burnout, and family happiness. Significant correlations include age with number of sons (0.15***) and depression (0.03*); social integration with age (0.22***) and depression (−0.09***); depression with job burnout (0.33***); and job burnout with family happiness (−0.23***). Mean and standard deviation values are provided for age, social integration, depression, job burnout, and family happiness. Significance levels are denoted as: *p < 0.05, **p < 0.01, ***p < 0.001.]



3.2 The mediators of family happiness and job burnout

Structural equation modeling was used to examine the mediating role of family happiness and job burnout between social integration and depression. The mediation model obtained optimal fit indices (χ2 = 919.44, df = 45, CFI = 0.946, NFI = 0.943, RMSEA = 0.065). Figure 3 presents the standardized coefficient of the parallel mediation model. After controlling for age and gender, social integration (β = −0.12, p < 0.001) and family happiness (β = −0.35, p < 0.001) were negatively predicted depression level, but job burnout (β = 0.24, p < 0.001) was positively predicted depression level.

[image: Structural equation model showing relationships among social integration, family happiness, job burnout, and depression. Arrows indicate paths with coefficients: social integration to family happiness (0.14), family happiness to depression (-0.34), social integration to depression (-0.12), social integration to job burnout (-0.03), and job burnout to depression (0.24). Measurement items link to latent variables.]

FIGURE 3
 Path models for parallel multiple mediator. ***p < 0.001.


The mediating effects of family happiness and job burnout estimated by bootstrap are shown in Table 3. As the bootstrapped 95% confidence interval around the standardized indirect effect did not include zero, social integration had a significant direct effect on depression level (Effect = −0.12, p < 0.001, 95% bootstrap CI [−0.18, −0.06]). Meanwhile, social integration had a significant indirect effect on depression level via family happiness (Effect = − 0.04, p < 0.001, 95% bootstrap CI [−0.06, −0.02]). Direct and indirect effects accounted for 71 and 29% of the total effect, respectively. However, job burnout did not play a mediating role in the relationship between social integration and depression (Effect = −0.01, p = 0.439, 95% bootstrap CI [−0.01, 0.01]).



TABLE 3 The bootstrap confidence interval and effect size of the mediation model.
[image: A table showing the effects of social integration on depression. It includes paths such as "Social integration → Job burnout → Depression" with an effect of -0.01, standard error of 0.01, t-value of -0.77, p-value of 0.439, and bootstrapping confidence interval [-0.01, 0.01]. Other paths include "Social integration → Family happiness → Depression" and "Social integration → Depression" with significant negative effects and p-values of less than 0.001. The total effect is -0.17 with supporting statistics.]



3.3 Group differences in having sons

Multi-group analysis in SEM was used to test group differences in having sons. Fitting free-estimation model (model 1), factor-invariant model (model 2), and equal-factor correlation model (model 3), separately. The model fit index indicates that the above three models fit well (CFIs >0.90, NFIs >0.90, RMSEAs <0.07, see Table 4). However, the result of the model comparison showed that model 2 and model 3 fits were significantly different from model 1. Specifically, the constraints model 2 and model 3 added on model 1 significantly reduced the model according to Chi-square tests (model 2: Δχ2 = 33.21, p < 0.001; model 3: Δχ2 = 40.84, p < 0.001), as shown in Table 4. The above results reveal that the two groups follow our theoretical framework, but the path coefficients and residuals of the model are significantly different in the two groups. Further, the critical ratios (CR) was used to compare the path coefficients, as shown in Table 5. The structural path from social integration to family happiness was significantly different across the two groups (with sons: β = 0.16, p < 0.001; without sons: β = 0.07, p = 0.045; CR = 2.67, p < 0.001). There were no significant differences seen in other structural paths. Those results demonstrated whether having sons or not will have a moderating effect on the theoretical framework of the parallel mediation model proposed in this study, and this moderating effect mainly occurred on the path from social integration to family happiness. Specifically, social integration had a more significant effect on the family happiness of migrant workers with sons.



TABLE 4 Model comparison of structural model for full sample.
[image: Table showing fit indexes for three models: Free-estimation, Factor-invariant, and Equal-factor correlation. The chi-square values are 1083.78, 1113.58, and 1119.41, respectively. Degrees of freedom are 112, 119, and 124. RMSEA values are 0.061, 0.060, and 0.059. CFI values are 0.942, 0.940, and 0.940. NFI values are 0.935, 0.934, and 0.933. Delta chi-square and p-values are shown only for the latter two models, with delta chi-square of 29.80 and 35.63, and p-values less than 0.001.]



TABLE 5 Multi-group critical ratio analysis.
[image: Table showing path coefficients for social integration, job burnout, and family happiness on depression, with and without sons. Coefficients range from negative to positive values, with significance levels indicated by asterisks. The critical ratio for "Social integration → Family happiness" is notably significant at 2.43. Significance levels are p < 0.05 and p < 0.001.]




4 Discussion

As a significant public health concern, the depression of rural–urban migrant workers has attracted increased attention globally. This study contributes to existing knowledge by exploring the prevalence of depression among Chinese migrant workers from the perspective of social integration, using the SEST as a framework. The study also investigates the mediating role of family happiness and job burnout in the relationship between social integration and depression, highlighting the importance of the SEST framework in understanding the pathways linking social integration and depression. Additionally, the study evaluates the moderating role of having sons.


4.1 Social integration and depression

The initial finding of the study revealed a significant association between social integration of migrant workers and depression. It was observed that migrant workers who had lower levels of social integration experienced depression more frequently. This finding supports the H1 and aligns with the results of previous studies (38, 56, 57). In a recent systematic review examining the relationship between social relations and depression, it has been found that social integration, which includes factors such as social support and having a diverse network of social connections, has a significant protective effect against depression (58). Additionally, the social ranking theory suggests that social status plays a crucial role in human social interactions, making it challenging for individuals from lower social classes to integrate into higher social class groups. Consequently, the lower social rank of migrant workers in urban areas exacerbates social conflicts and impedes their integration into cities, due to the existing social, economic, and cultural disparities. According to the SEST, migrant workers with lower social rank often face challenges in integrating into the macrosystem. This difficulty in social integration may increase the risk of individual depression in the microsystem among migrant workers.



4.2 Family happiness and job burnout as the mediators

The second important finding of this study was that social integration indirectly influenced depression through its impact on family happiness, rather than job burnout. Family happiness acted as a partial mediator in the relationship between social integration and depression, supporting H2a of the second hypothesis. The study revealed a significant positive correlation between social integration and family happiness. Additionally, a moderate negative correlation was observed between family happiness and depression, indicating that higher levels of family happiness were associated with lower levels of depression, consistent with previous research (30, 38, 59). The process of rural-to-urban migration involves separation from family members and disruption of family life (60). Migrant workers who experience higher levels of social integration in their host cities have more opportunities to maintain family connections, receive social support, and navigate the challenges of balancing work and family responsibilities (61), which contribute to greater family well-being and, subsequently, lower levels of depression. However, job burnout did not act as a mediator between social integration and depression. This non-significant result may be attributed to the unique employment experience and challenged faced by migrant workers. Migrant workers often experience high levels of work stress, including long working hours, low wages and limited job security (31, 62). These pervasive objective stressors obscure the potential impact of social integration on job burnout in this group. Moreover, in Chinese culture, family is often considered the primary source of support and well-being (63). Social integration plays a more significant role in facilitating family well-being than in reducing job burnout, given the cultural emphasis on family relationships and the challenges of maintaining family connections during the migration process.

According to the SEST, the relationship between social integration and depression among rural-to-urban workers is influenced by the microsystem, particularly the family microsystem. The family microsystem, being the most stable and innermost system for each individual, significantly impacts individual development. Migrant workers who lack social integration may experience family conflict or dissatisfaction, which can subsequently increase their likelihood of experiencing depression. Conversely, the job microsystem for migrant workers is characterized by a wide range of uncertain and unstable factors. In other words, while social integration can easily affect the family microsystem, which is closely associated with migrant workers, improving work performance and reducing job burnout in the job microsystem is challenging due to temporary immigration status. These findings highlight the significance of family happiness for the mental well-being of migrant workers during their process of social integration.



4.3 Son preference as the moderator

The study’s third important finding reveals the significant moderating effect of having sons on the relationship between social integration and depression among rural-to-urban migrant workers in China. This finding supports the H3 and provides new evidence for the prevalence of son preference in China. Specifically, the social integration of the group with sons has a stronger impact on family happiness compared to the group without sons. This finding can be explained by the social and cultural factors that underlie son preference in China. From a sociocultural perspective, migrant workers who have sons experience greater social inclusion and support within their communities. In Chinese society, having sons is associated with higher social status and stronger social networks (64). Research by Wang et al. (65) demonstrates that this increased social integration buffers against the negative effects of migration-related stressors on mental health outcomes. The social capital and resources provided by sons help migrant workers navigate the challenges of adapting to urban life and maintain social connections. Furthermore, in a society that places a high value on male offspring, having sons contributes to a sense of pride, accomplishment, and continuity of the family lineage (64). This psychological well-being enhances the positive effects of social integration on mental health. As a result, migrant workers with sons are better equipped to navigate the challenges of adapting to urban life and maintain their mental health and well-being.



4.4 Limitations and future research

Our study had certain limitations that should not be overlooked, and it provides ideas for future research. Firstly, it is important to note that our study was based on a cross-sectional design, which prevents us from establishing a valid cause-and-effect relationship between social integration and depression. In the mediation model proposed in this study, it appears that social integration plays a role in enhancing family happiness, which in turn contributes to a decrease in depression. However, it is plausible that family happiness could be a consequence of depression rather than a cause. To establish causal relationships among these variables, it is imperative for future studies to utilize longitudinal data or panel data. Secondly, data from 2018 CLDS is a second-hand survey data, which is inevitably limited in terms of variable selection. Thirdly, it is important to acknowledge that although the CES-D scale is commonly used in epidemiological studies of depression, it is a survey tool and does not diagnose depressive disorders. Additionally, this study requires migrant workers to have been engaged in non-agricultural work for at least 3 months in the past year, which may bring some limitations to the generalizability of our findings. Future research should consider including migrant workers with different job categories to gain a more comprehensive understanding of factors affecting their mental health.




5 Implication and conclusion

The findings from this study have significant implications for current practice and future research. Firstly, based on the relationship found between social integration and depression among migrant workers with rural-to-urban experience, it is important for the Chinese government and society management department to pay more attention to the growing concern of depression among them. This can be achieved by implementing effective interventions. Secondly, considering that experiencing low levels of family happiness and high levels of job burnout are associated with a higher risk of depression, it is necessary to proactively provide risk assessment and mental health intervention strategies for migrant workers. Thirdly, although son preference may be considered outdated in terms of gender equality, it is crucial to recognize that sons can act as a protective factor for social integration and against depression.

In conclusion, this study provides empirical evidence for the relationship between social integration and depression in Chinese rural–urban migrant workers. Moreover, the level of social integration directly influences depression, or indirectly through the mediating role of family happiness. Further, the buffering effect of son preference is significant and remarkable.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the Institutional Review Board of Sun Yat-sen University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

GS: Writing – original draft, Methodology. JT: Writing – original draft, Conceptualization. JF: Investigation, Writing – original draft. JH: Investigation, Writing – original draft. YZ: Investigation, Writing – original draft. LW: Data curation, Writing – original draft. XY: Data curation, Writing – original draft. Y-HC: Writing – review & editing. LC: Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by the National Social Science Foundation of China (No. 21BSH010). The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. National Bureau of Statistics
. Rural migrant workers monitoring report 2022. Beijing, China: National Bureau of Statistics. (2022).

	 2. Chen, J
. Internal migration and health: re-examining the healthy migrant phenomenon in China. Soc Sci Med. (2011) 72:1294–301. doi: 10.1016/j.socscimed.2011.02.016 
	 3. Statham, P, Scuzzarello, S, Sunanta, S, and Trupp, A. Globalising Thailand through gendered ‘both-ways’ migration pathways with ‘the west’: cross-border connections between people, states, and places. J Ethn Migr Stud. (2020) 46:1513–42. doi: 10.1080/1369183X.2020.1711567

	 4. Sampaio, D, and Amrith, M. Southern reconfigurations of the ageing-migration nexus. J Ethn Migr Stud. (2023) 49:927–44. doi: 10.1080/1369183X.2022.2115624

	 5. Miao, S, and Xiao, Y. Does acculturation really matter for internal migrants’ health? Evidence from eight cities in China. Soc Sci Med. (2020) 260:113210. doi: 10.1016/j.socscimed.2020.113210 
	 6. Qiu, P, Caine, E, Yang, Y, Chen, Q, Li, J, and Ma, X. Depression and associated factors in internal migrant workers in China. J Affect Disord. (2011) 134:198. doi: 10.1016/j.jad.2011.05.043 
	 7. Tang, S, Long, C, Wang, R, Liu, Q, Feng, D, and Feng, Z. Improving the utilization of essential public health services by Chinese elderly migrants: strategies and policy implication. J Glob Health. (2020) 10:010807. doi: 10.7189/jogh.10.010807 
	 8. Ma, L, Liu, S, Fang, F, Che, X, and Chen, M. Evaluation of urban-rural difference and integration based on quality of life. Sustain Cities Soc. (2020) 54:101877. doi: 10.1016/j.scs.2019.101877 
	 9. Anjara, SG, Nellums, LB, Bonetto, C, and Bortel, TV. Stress, health and quality of life of female migrant domestic workers in Singapore: a cross-sectional study. BMC Womens Health. (2017) 17:98. doi: 10.1186/s12905-017-0442-7

	 10. Wang, R, Chen, Y, Hu, F, Wang, Z, Cao, B, Xu, C , et al. Psychometric properties of interpersonal needs Questionnaire-15 for predicting suicidal ideation among migrant industrial Workers in China. Int J Environ Res Public Health. (2021) 18:7583. doi: 10.3390/ijerph18147583 
	 11. Wimelius, ME, Eriksson, M, Isaksson, J, and Ghazinour, M. Swedish reception of unaccompanied refugee children—promoting integration? J Int Migr Integr. (2017) 18:143–57. doi: 10.1007/s12134-016-0472-2

	 12. Bronfenbrenner, U
. The ecology of human development: experiments by nature and design. Cambridge, MA: Harvard University Press (1979).

	 13. Bronfenbrenner, U
. Toward an experimental ecology of human development. Am Psychol. (1977) 32:513–31. doi: 10.1037/0003-066X.32.7.513 
	 14. Moyce, SC, and Schenker, M. Migrant workers and their occupational health and safety. Annu Rev Public Health. (2018) 39:351–65. doi: 10.1146/annurev-publhealth-040617-013714 
	 15. Wu, F
. Urban poverty and marginalization under market transition: the case of Chinese cities. Int J Urban Reg Res. (2004) 28:401–23. doi: 10.1111/j.0309-1317.2004.00526.x

	 16. Adebayo, KO
. ‘I don’t want to have a separated home’: reckoning family and return migration among married Nigerians in China. Migration Stud. (2019) 8:250–70. doi: 10.1093/migration/mnz052

	 17. Cui, X, Rockett, IR, Yang, T, and Cao, R. Work stress, life stress, and smoking among rural-urban migrant workers in China. BMC Public Health. (2012) 12:979. doi: 10.1186/1471-2458-12-979

	 18. Chan, CL-W, Eric, B, and Chan, CH-Y. Attitudes to and practices regarding sex selection in China. Prenat Diagn. (2006) 26:610–3. doi: 10.1002/pd.1477

	 19. Weber, A, Darmstadt, GL, and Rao, N. Gender disparities in child development in the East Asia-Pacific region: a cross-sectional, population-based, multicountry observational study. Lancet Child Adolesc Health. (2017) 1:213–24. doi: 10.1016/S2352-4642(17)30073-1 
	 20. Holt-Lunstad, J, Smith, TB, and Bradley, LJ. Social relationships and mortality risk: a meta-analytic review. PLoS Med. (2010) 7:316. doi: 10.1371/journal.pmed.1000316

	 21. Zhang, Y, ChangYou, PP, and Meijering, L. Migrants' community participation and social integration in urban areas: a scoping review. Cities. (2023) 141:104447. doi: 10.1016/j.cities.2023.104447

	 22. Santini, ZI, Jose, PE, Cornwell, EY, Koyanagi, A, Nielsen, L, Hinrichsen, C , et al. Social disconnectedness, perceived isolation, and symptoms of depression and anxiety among older Americans (NSHAP): a longitudinal mediation analysis. Lancet Public Health. (2020) 5:e62–70. doi: 10.1016/S2468-2667(19)30230-0 
	 23. Liang, J, Shi, Y, Osman, M, Shrestha, B, and Wang, P. The association between social integration and utilization of essential public health services among internal migrants in China: a multilevel logistic analysis. Int J Environ Res Public Health. (2020) 17:6524. doi: 10.3390/ijerph17186524 
	 24. Courtin, E, and Knapp, M. Social isolation, loneliness and health in old age: a scoping review. Health Soc Care Community. (2017) 25:799–812. doi: 10.1111/hsc.12311 
	 25. Xie, S, Chen, J, and Wei, L. The strength of culture: Acculturation and urban-settlement intention of rural migrants in China. Habitat Int. (2023) 138:102855. doi: 10.1016/j.habitatint.2023.102855

	 26. Liang, D, Teng, M, and Xu, D. Impact of perceived social support on depression in Chinese rural-to-urban migrants: the mediating effects of loneliness and resilience. J Community Psychol. (2019) 47:1603–13. doi: 10.1002/jcop.22215 
	 27. Cho, H, Kang, K, and Park, K. Health-related quality of life of migrant workers: a systematic literature review. BMC Public Health. (2023) 23:1004. doi: 10.1186/s12889-023-15981-5

	 28. Trego, LL, and Wilson, C. A social ecological model for military Women's health. Womens Health Issues. (2021) 31:S11–21. doi: 10.1016/j.whi.2020.12.006

	 29. Ferguson, KT, and Evans, GW. Social ecological theory: Family systems and family psychology in bioecological and bioecocultural perspective In: APA handbook of contemporary family psychology: foundations, methods, and contemporary issues across the lifespan, vol. 1. Eds. B. H. Fiese, M. Celano, K. Deater-Deckard, E. N. Jouriles, and M. A. Whisman Washington, DC, US: American Psychological Association (2019). 143–61.

	 30. Srivastava, A, Yogesh Kumar, A, Joshi, S, Singh, T, Kaur, H, Chauhan, H , et al. Major stressors and coping strategies of internal migrant workers during the COVID-19 pandemic: a qualitative exploration. Front Psychol. (2021) 12:648334. doi: 10.3389/fpsyg.2021.648334 
	 31. Hasan, SI, Yee, A, Rinaldi, A, Azham, AA, Mohd, HF, and Amer, NAS. Prevalence of common mental health issues among migrant workers: a systematic review and meta-analysis. PLoS One. (2021) 16:e0260221. doi: 10.1371/journal.pone.0260221 
	 32. Shi, X, He, X, Pan, D, Qiao, H, and Li, J. Happiness, depression, physical activity and cognition among the middle and old-aged population in China: a conditional process analysis. PeerJ. (2022) 10:e13673. doi: 10.7717/peerj.13673 
	 33. Maslach, C, and Jackson, SE. The measurement of experienced burnout. J Occup Behav. (1981) 2:99–113. doi: 10.1002/job.4030020205

	 34. Wen, J, Zou, L, Liu, Y, Li, W, Liu, Z, Ma, Q , et al. The relationship between personal-job fit and physical and mental health among medical staff during the two years after COVID-19 pandemic: emotional labor and burnout as mediators. J Affect Disord. (2023) 327:416–24. doi: 10.1016/j.jad.2023.02.029 
	 35. Sznajder, K, Harlow, S, Wang, J, Tso, L, Ashagre, Y, and Han, C. Factors associated with symptoms of poor mental health among women factory workers in China’s supply chain. Int Arch Occup Environ Health. (2022) 95:1209–19. doi: 10.1007/s00420-021-01820-w 
	 36. Yang, T, Xu, X, Li, M, Rockett, IRH, Zhu, W, and Ellison-Barnes, A. Mental health status and related characteristics of Chinese male rural-urban migrant workers. Community Ment Health J. (2012) 48:342–51. doi: 10.1007/s10597-011-9395-8 
	 37. Berkman, LF, Glass, T, Brissette, I, and Seeman, TE. From social integration to health: Durkheim in the new millennium. Soc Sci Med. (2000) 51:843–57. doi: 10.1016/S0277-9536(00)00065-4 
	 38. Mucci, N, Traversini, V, Giorgi, G, Tommasi, E, Sio, SD, and Arcangeli, G. Migrant workers and psychological health: a systematic review. Sustain For. (2019) 12:120. doi: 10.3390/su12010120

	 39. Sun, F, Li, W, Jiang, L, and Lee, J. Depressive symptoms in three Chinese older workforce groups: the interplay of work stress with family and community factors. Int Psychogeriatr. (2019) 32:217–27. doi: 10.1017/S1041610219000528

	 40. Monica, DG, Jiang, Z, Li, B, Xie, Z, Chung, W, and Bae, H-O. Why is son preference so persistent in east and South Asia? A cross-country study of China, India and the Republic of Korea. J Dev Stud. (2003) 40:153–87. doi: 10.1080/00220380412331293807

	 41. Chao, F, Gerland, P, Cook, AR, and Alkema, L. Systematic assessment of the sex ratio at birth for all countries and estimation of national imbalances and regional reference levels. Proc Natl Acad Sci USA. (2019) 116:9303–11. doi: 10.1073/pnas.1812593116 
	 42. Hong Chew, S, Yi, J, Zhang, J, and Zhong, S. Risk Aversion and Son Preference: Experimental Evidence from Chinese Twin Parents. Manag Sci. (2018) 64:3896–3910. doi: 10.1287/mnsc.2017.2779

	 43. Zhang, Y, and Harper, S. The impact of son or daughter care on Chinese older adults' mental health. Soc Sci Med. (1982) 306:115104. doi: 10.1016/j.socscimed.2022.115104

	 44. Wang, H, Ma, A, and Guo, T. Gender concept, work pressure, and work–family conflict. Am J Mens Health. (2020) 14:155798832095752. doi: 10.1177/1557988320957522 
	 45. Zheng, S, Brown, DS, Zheng, X, and Yang, H. Women’s off-farm work participation and son preference in rural China. Popul Res Policy Rev. (2021) 41:899–928. doi: 10.1007/s11113-021-09676-1

	 46. Hu, C, Guo, H, and Ding, X. Son preference, intrahousehold discrimination, and the gender gap in education in China. Int Rev Econ Financ. (2022) 79:324–39. doi: 10.1016/j.iref.2022.02.007

	 47. Wang, J, Zhou, Y, and Liu, S. China labor-force dynamics survey. Design Pract Chin Sociol Dialog. (2017) 2:83. doi: 10.1177/2397200917735796 
	 48. Gong, X, Luo, X, Ling, L, and Farsalinos, K. Prevalence and associated factors of secondhand smoke exposure among internal Chinese migrant women of reproductive age: evidence from China’s labor-force dynamic survey. Int J Environ Res Public Health. (2016) 13:371. doi: 10.3390/ijerph13040371 
	 49. Zhang, L, Liu, S, Zhang, G, and Wu, S. Internal migration and the health of the returned population: a nationally representative study of China. BMC Public Health. (2015) 15:719. doi: 10.1186/s12889-015-2074-x

	 50. Chen, L, Guo, W, and Liu, M. Childhood migration and work motivation in adulthood: evidence from China. J Bus Res. (2021) 132:481–90. doi: 10.1016/j.jbusres.2021.04.029

	 51. Liu, Z, Wang, Z, Bo, Q, Qi, Z, Xu, R, Jia, C , et al. Suicidal behaviours among Chinese adolescents exposed to suicide attempt or death. Epidemiol Psychiatr Sci. (2018) 29:29. doi: 10.1017/S2045796018000756

	 52. Li, P, Xu, L, Tang, T, Wu, X, and Huang, C. Willingness to adopt health information among social question-and-answer community users in China: cross-sectional survey study. J Med Internet Res. (2021) 23:e27811. doi: 10.2196/27811 
	 53. Mak, WW, Mo, PK, Cheung, RY, Woo, J, Cheung, FM, and Lee, D. Comparative stigma of HIV/AIDS, SARS, and tuberculosis in Hong Kong. Soc Sci Med. (2006) 63:1912–22. doi: 10.1016/j.socscimed.2006.04.016 
	 54. McDonald, RP, and Ho, M-HR. Principles and practice in reporting structural equation analyses. Psychol Methods. (2002) 7:64–82. doi: 10.1037/1082-989X.7.1.64 
	 55. Patil, I, Melsbach, J, Hennig-Fast, K, and Silani, G. Divergent roles of autistic and alexithymic traits in utilitarian moral judgments in adults with autism. Sci Rep. (2016) 6:23637. doi: 10.1038/srep23637 
	 56. Lightner, J, Brandon, CI, and Chrisman, M. Changes in social integration predict changes in physical activity: a 25-year prospective study. J Phys Act Health. (2018) 15:531–6. doi: 10.1123/jpah.2017-0009 
	 57. Zhang, D, Lin, Z, and Li, S. Social integration and depression of older adults in rural China: do family or friendship ties make a difference? Innov Aging. (2020) 4:580. doi: 10.1093/geroni/igaa057.1932

	 58. Santini, ZI, Koyanagi, A, Tyrovolas, S, Mason, C, and Haro, JM. The association between social relationships and depression: a systematic review. J Affect Disord. (2015) 175:53–65. doi: 10.1016/j.jad.2014.12.049 
	 59. Zhong, B, Sandra, SMC, Tie-BangLiu, JD, Hu, C-Y, and Helen, FKC. Mental health of the old- and new-generation migrant workers in China: who are at greater risk for psychological distress? Oncotarget. (2017) 8:59791–9. doi: 10.18632/oncotarget.15985 
	 60. Lu, Y
. Rural-urban migration and health: evidence from longitudinal data in Indonesia. Soc Sci Med. (2010) 70:412–9. doi: 10.1016/j.socscimed.2009.10.028 
	 61. Lin, S, Wu, F, Liang, Q, Li, Z, and Guo, Y. From hometown to the host city? Migrants' identity transition in urban China. Cities. (2022) 122:103567. doi: 10.1016/j.cities.2022.103567

	 62. Li, W, Sun, F, Li, Y, and Durkin, DW. Work stress and depressive symptoms in Chinese migrant workers: the moderating role of community factors. J Immigr Minor Health. (2019) 21:1248–56. doi: 10.1007/s10903-018-0843-1 
	 63. Lai, G
. Work and family roles and psychological well-being in urban China. J Health Soc Behav. (1995) 36:11–37. doi: 10.2307/2137285 
	 64. Murphy, R, Tao, R, and Lu, X. Son preference in rural China: patrilineal families and socioeconomic change. Popul Dev Rev. (2011) 37:665–90. doi: 10.1111/j.1728-4457.2011.00452.x 
	 65. Wang, Z, Zhang, F, and Wu, F. Social trust between rural migrants and urban locals in China – exploring the effects of residential diversity and Neighbourhood deprivation. Popul Space Place. (2017) 23:e2008. doi: 10.1002/psp.2008



Copyright
 © 2024 Shen, Tang, Fang, Huang, Zheng, Wu, Yang, Chen and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 01 July 2024
doi: 10.3389/fpubh.2024.1396255








[image: image2]

Assessing mental health literacy in Jordan: a factor analysis and Rasch analysis study

Walid Al-Qerem1*, Anan Jarab2,3, Maher Khdour4, Judith Eberhardt5*, Fawaz Alasmari6, Alaa Hammad1, Ruba Zumot1 and Sarah Khalil1


1Faculty of Pharmacy, Al-Zaytoonah University of Jordan, Amman, Jordan

2College of Pharmacy, Al Ain University, Abu Dhabi, United Arab Emirates

3Faculty of Pharmacy, Jordan University of Science and Technology, Irbid, Jordan

4College of Pharmacy, Al-Quds University, Abu Dis, Palestine

5School of Social Sciences, Humanities and Law, Department of Psychology, Teesside University, Middlesbrough, United Kingdom

6College of Pharmacy, King Saud University, Riyadh, Saudi Arabia

Edited by
 Zahir Vally, United Arab Emirates University, United Arab Emirates

Reviewed by
 Dushad Ram, Shaqra University, Saudi Arabia
 Momcilo Mirkovic, University of Pristina, Serbia

*Correspondence
 Walid Al-Qerem, Waleed.qirim@zuj.edu.jo; Judith Eberhardt, j.eberhardt@tees.ac.uk 

Received 06 March 2024
 Accepted 19 June 2024
 Published 01 July 2024

Citation
 Al-Qerem W, Jarab A, Khdour M, Eberhardt J, Alasmari F, Hammad A, Zumot R and Khalil S (2024) Assessing mental health literacy in Jordan: a factor analysis and Rasch analysis study. Front. Public Health 12:1396255. doi: 10.3389/fpubh.2024.1396255
 



Background: Mental health literacy (MHL) research in Jordan is sparse and validated MHL measures are lacking. The present study validated a Jordanian version of the Mental Health Literacy Scale (MHLS) and examined Jordanian individuals’ MHL.
Method: A Google Forms survey was designed, and the link was shared through various Jordanian social media platforms. Factor analysis and Rasch analysis were performed to validate the Jordanian version of the MHLS. Binary logistic regression was performed to assess variables associated with MHL.
Results: The Jordanian MHLS was administered to 974 participants (74.4% females; median age 27 years). The mean MHL score of the participants was 71.1% indicating average literacy levels. The factor analysis indicated that 27 items distributed across four factors had the best model fit. The Rasch analysis confirmed item separation reliability and person reliability. The regression showed a correlation between educational attainment, income, marital status and MHL level. These findings emphasize the role of educational attainment in MHL, pointing to the necessity of integrating mental health education into formal curricula to enhance MHL across all societal levels. Stigma and limited-service availability act as barriers to mental health service and access, which compound the challenge of improving MHL. Targeted educational interventions and policy reforms may help improve MHL, thereby contributing to improving mental health outcomes in Jordan and potentially other similar settings.
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1 Introduction

For The concept of Mental Health Literacy (MHL), first introduced in 1997, refers to the capability to identify mental health conditions and the beliefs about their therapeutic effectiveness (1). MHL involves six main components: (1) the capability to identify features of a particular mental health condition; (2) background information and beliefs about the causes of and risk factors for mental health conditions; (3) background knowledge and beliefs about self-care interventions; (4) knowledge and beliefs about the professional help available; (5) attitudes that aid in mental health condition identification and help-seeking; and (6) knowledge about how to search for related information (2).

Approximately 970 million individuals worldwide, or 1 in every 8 people, suffer from a mental illness, with anxiety and depressive disorders being the most prevalent (3). According to a systematic review of research studies from Asia and Europe, 33.7, 31.9, and 29.6% of the general population suffered from depression, anxiety, and stress, respectively, during the COVID-19 pandemic (4). About one in every seven adolescents has experienced a mental health condition, and almost 40% of the experienced mental disorders are depressive and anxiety disorders, 20.1% are conduct disorders, and 19.5% are attention deficit hyperactivity disorder (5). Many studies have been carried out to evaluate MHL in adults with results indicating a low degree of MHL in the population. Most individuals struggle to recognize mental health conditions and are uncertain how to access information about these (6).

Large community-based studies reported a high prevalence of mental illness in the Middle East, ranging from 15.6 to 35.5%, with higher rates found in countries experiencing complex emergencies like food shortages and war (7). In Jordan, an estimated 1.75 million individuals, or roughly 20% of the country’s population, suffer from mental illnesses, primarily anxiety and depression (8). According to a study conducted to quantitatively assess the burden of mental health conditions in the Eastern Mediterranean region between 1990 and 2013, there is an increasing prevalence of chronic disorders, including mental illnesses, in the region. Nearly all countries in the region experienced a higher burden of mental health disorders compared to the global average. Although this burden affected all age groups, the highest incidence was observed in the 25–49 age group (9). These statistics clearly indicate a concerning prevalence of mental disorders in the Middle East and Jordan, compared to the global estimation, highlighting the pressing need to focus on mental health-related issues in future research.

Recent studies have frequently highlighted the negative impact of insufficient health literacy, including increased incidence of chronic illnesses, elevated medical expenses, lower utilization of medical services, and earlier mortality (10). Poor MHL is considered problematic since it not only represents a behavioral health intervention barrier but also contributes to mental health stigma. This can create barriers to treatment and reduce the likelihood of individuals engaging in mental health therapy (11). According to a longitudinal, population-based study, poor MHL and negative behaviors toward mental health care were found to be associated with a reduced degree of behavioral health engagement even after controlling for sociodemographic characteristics (12). Moreover, a systematic review examining parents’ and caregivers’ MHL, found that a lack of MHL posed a barrier to accessing behavioral health therapy, and was associated with factors such as knowledge and financial barriers, disbelief in and fear of treatment services, as well as the negative reputation of mental health care (13). In the East Mediterranean region; stigmatizing attitudes toward mental illnesses were reported in a study conducted on the Lebanese population (14). In Turkey, healthcare professionals have also shown less than optimal levels of MHL, with age, marital status, education level, and occupation being the core influencing factors (15).

Sociocultural factors can have an important role in determining MHL in a specific group or population. A study conducted among Australian youth highlighted several social and cultural factors affecting MHL (16). For example, it was discovered that, in comparison to males, females are more likely to have elevated levels of MHL in relation to generalized anxiety disorders, and are noticeably more likely to recognize depression than males (17–20). In addition, a number of sociodemographic factors, such as level of education, age, and family history of mental illness, were found to be significantly correlated with MHL (21). Furthermore, because of the stigma associated with mental health clinics, the majority of patients who visit these clinics either do not use the services provided or do not follow treatment plans as required (22). In Jordan, it was found that stigma accounted for 41% of the reasons why mentally ill patients stopped attending mental healthcare clinics, postponed appointments, showed noncompliance to treatment, or showed delayed improvement (22). In Jordanian society, mental health issues are frequently stigmatized. Factors contributing to this stigma include labeling symptoms as “mental illness,” attributing these issues to biological causes, perceiving individuals with mental health conditions as dangerous, and various sociodemographic influences (22). This stigma can make people reluctant to seek assistance or openly discuss their mental health, negatively impacting their MHL.

Despite the existence of numerous studies evaluating MHL in the general population around the globe, and the availability of MHL questionnaires in various languages, there is limited numbers of studies in the Middle East, as well as a scarcity of questionnaires validated in Arabic for assessing MHL. There were two previous validations of an Arabic version of Mental Health Literacy Scale (MHLS) (23), one of them was conducted on university students (24) which casts doubt on the generalizability of the findings, and both of them were conducted in Saudi Arabia (24, 25) and therefore may not be suitable for other Arabic speaking populations including those in Levante and the East Mediterranean region, furthermore, these validations lacked important statistical analysis including Rasch analysis. Therefore, the present study aimed to validate an Arabic tool to assess MHL among the Jordanian population and evaluate MHL in the Jordanian general population. Findings of this study can be used to guide focused educational campaigns and policy development aiming at addressing knowledge gabs, and promoting early detection, intervention, and community support with regard to MHL. A more supportive and health-literate society can result from improved MHL, which can also lead to better use of mental health services and better public attitudes.



2 Method

A questionnaire was designed using Google Forms and the link was distributed via various Jordanian social media platforms including Jordanian webpages, and Jordanian Facebook and WhatsApp groups. The data were collected from October to December 2023. The inclusion criteria were being a resident of Jordan, aged 18 years or older, and consenting to participate in the study. Questions about the age and residency in addition to a consent section were included in the questionnaire to confirm the participants’ eligibility. The questionnaire was designed so that respondents who did not meet the stated inclusion criteria were automatically directed to the end of the form, furthermore, to avoid missing data, all the relevant questions were marked as mandatory, so that the participants were not permitted to submit the questionnaire before completing these questions. The introduction of the questionnaire presented the aim of the study and an informed consent form. Ethical approval was obtained from the Al-Zaytoonah University of Jordan ethical committee. Also, this study was conducted in line with the Declaration of Helsinki ethical principles.


2.1 Study instruments

After thoroughly reviewing various MHL questionnaires, the MHLS was chosen for its comprehensive coverage of different medical conditions and its use of simplified terminology (23). Upon receiving permission from the questionnaire’s author, the questionnaire was translated into Arabic (Jordan). The translation process adhered to Brislin principle (26) to assure producing an Arabic version of the questionnaire that retains the original meaning and adopts cultural relevance. Two Arabic versions of the questionnaire were produced by two independent translators, which were subsequently compared by the translators and the researchers and any discrepancy between the two versions were evaluated and modified to produce the first draft of the Arabic version of the questionnaire. Then the first draft of Arabic version was back translated by two different translators, the two back translated versions, the original questionnaire and the Arabic draft were evaluated by the researchers and translators and the final Arabic version was produced. This process ensured the accuracy and cultural appropriateness of the final Arabic version.

The MHLS consists of 35 questions assessing knowledge of mental health. It includes six attributes: the first attribute assesses the ability to identify disorders and includes eight items. The second attribute, consisting of two items, aims to evaluate knowledge regarding the causes and risk factors associated with developing mental illnesses. The third attribute, which comprises two questions, is designed to assess knowledge about self-treatment options. The fourth attribute, with three items, evaluates understanding of mental health care professionals and the services they offer. The fifth attribute, containing four items, measures the participant’s knowledge on how to seek information about mental health. The sixth and final attribute focuses on practices that promote the recognition of mental disorders and encourage help-seeking behavior, including 16 items (1). The first 15 items of the questionnaire use a 4-point Likert scale with answer options ranging from ‘very unlikely’ to ‘very likely’ or from ‘very unhelpful’ to ‘very helpful’. The remaining items employ a 5-point Likert scale, with the answer choices ‘strongly disagree’ to ‘strongly agree’ or ‘definitely unwilling’ to ‘definitely willing’. The total score is determined by summing the scores of all items. For 4-point Likert scale items, scores range from 1, representing ‘unlikely’ or ‘unhelpful’, to 4, indicating ‘very likely’ or ‘very helpful’. In the case of 5-point scale items, scores extend from 1 for ‘strongly disagree’ or ‘definitely unwilling’ to 5 for ‘strongly agree’ or ‘definitely willing’. Reverse coding was applied to negative items. Thus, the maximum score is 160 while the minimum is 35. In addition to the original questionnaire, a data collection sheet was developed to record demographical information about the participants, including their age, gender, educational qualification, income, and marital status.



2.2 Sample size calculation

When employing factor analysis, it is recommended to maintain a participant-to-item ratio of up to 20:1 to determine the sample size (27). Since the MHLS contains 35 items, the minimum sample size was determined to be 700.



2.3 Tool validation

Content validity of the MHLS was assessed by a group of experts composed of two psychologists and a clinical pharmacist. The experts confirmed that the questionnaire is comprehensive and covers different medical conditions using simplified easy to understand terminology. A pilot study was conducted to evaluate the face validity of the questionnaire with 30 Jordanian participants. The participants were randomly selected and approached in different pharmacies from different geographical areas in Jordan, the aim of the study was explained to the participants by the research assistants and a consent form was presented to them after ensuring that the participants met the study’s inclusion criteria. The participants were asked to complete the questionnaire and provide their feedback. An open discussion was conducted between the participants and the research assistants that gathered the participant’s feedback about the items’ relevance, ease of response, and items clarity. The feedback was discussed by the researchers, experts and translators and minor changes were made based on the feedback by using synonyms of 6 words. The pilot study data was not included in the statistical analysis for the present study. Moreover, confirmatory factor analysis (CFA) and principal component analysis (PCA) were performed to assess the construct validity of the questionnaire. Factor analysis is a valid and widely used method the generate the most accurate construct from the participants’ responses to MHLS, it confirms the relation between the observed variables and the latent ones and simplifies the interpretation of the data by grouping the observed variables into fewer latent ones. The internal consistency of each generated factor was assessed using Cronbach’s alpha. Rasch analysis was conducted to determine the tool’s ability to differentiate between different participants’ health literacy levels and to assess the difficulty levels of the questionnaire’s items. Generally, Rasch analysis is applied to evaluate the quality of instruments with intendent latent variables. Wright maps, item fit, person fit and ability, and instrument analyses are inspected to evaluate the tool quality (28). To confirm the validity of the instrument in Rasch analysis, observed data are expected to fit the probabilistic relationship within and between person estimates and item estimates as specified in the Rasch measurement model (29).



2.4 Statistical analysis

Statistical analyses were conducted using R software with the Test Analysis Modules (TAM) package version 4.1–4, and the Statistical Package for the Social Sciences (SPSS) version 26. Bartlett’s Test and Kaiser-Meyer-Olkin (KMO) analysis were used to determine the suitability of the data for performing PCA. The scree plot was examined, and parallel analysis was performed to determine the appropriate number of factors to be extracted. The direct-oblimin rotation method was used to generate a pattern matrix. Communalities were assessed, and any item with a value lower than 0.3 was not included in the analysis. Factors loadings were also assessed and any item with loadings lower than 0.4 or with multiple factor loadings greater than 0.4 was excluded from the analysis. A multi-factorial Rasch analysis for polytomous responses was performed. Two reliability measures, Person Separation and Item Separation, were calculated to confirm the suitability of the model. Furthermore, infit/outfit statistics were generated. Infit and outfit mean square (MSQ) values between 0.6 and 1.4 were considered acceptable (30). Thresholds were computed to evaluate each item, and a Wright map was produced. Two Differential Item Functioning (DIF) analyses between genders were conducted, one for the Recognition factor and the second for the remaining factors, due to the differences in the response scale between the Recognition factor and the remaining ones it could not be included in the same DIF analysis. A DIF value of <0.43 logits is considered acceptable (31).

The participants were categorized into low and high MHL groups. The high MHL group included participants who scored above the mean of the MHLS, while the rest were included in the low MHL group. Subsequently, the MHL groups were included as an outcome variable in a binary regression model which also included age, gender, education and income levels, and marital status as predictor variables. Statistical significance was established at p < 0.05.




3 Results

The present study enrolled 982 participants, with 74.5% being female. Demographic details of the participants are presented in Table 1. The median age of the participants was 27, with an age range from 21 to 35. Regarding education levels, 19% of the participants had completed only high school, 10.8% held diplomas, and 64.8% had obtained bachelor’s degrees. Additionally, 5.6% possessed postgraduate degrees. In terms of marital status, 36.6% were married. Furthermore, 59.7% reported a monthly income of less than 500 Jordanian Dinars.



TABLE 1 Participants’ socio-demographic characteristics.
[image: Table displaying demographic information with median age, gender, educational level, marital status, and income count percentages. Median age is twenty-seven years. Gender: seventy-four point five percent female, twenty-five point five percent male. Educational level: nineteen percent high school or less, ten point eight percent diploma, sixty-four point eight percent bachelor's degree, five point six percent higher education. Marital status: sixty-three point four percent other, thirty-six point six percent married. Income: fifty-nine point seven percent less than five hundred, twenty-six point eight percent between five hundred and one thousand, thirteen point five percent more than one thousand.]

KMO and Bartlett’s test of sphericity indicated that the data were suitable for factor analysis (KMO = 0.882, p < 0.001). Scree plots (Figure 1) and parallel analysis suggested a four-factor solution. Items with low communalities were deleted, including “1-If someone became extremely nervous or anxious in one or more situations with other people (e.g., a party) or performance situations (e.g., presenting at a meeting) in which they were afraid of being evaluated by others and that they would act in a way that was humiliating or feel embarrassed, then to what extent do you think it is likely they have Social Phobia?,” “3-If someone experienced a low mood for two or more weeks, had a loss of pleasure or interest in their normal activities and experienced changes in their appetite and sleep then to what extent do you think it is likely they have Major Depressive Disorder?,” “9-To what extent do you think it is likely that in general in Jordan, women are MORE likely to experience a mental illness of any kind compared to men?,” “12-To what extent do you think it would be helpful for someone to avoid all activities or situations that made them feel anxious if they were having difficulties managing their emotions?,” 15- “Mental health professionals are bound by confidentiality; however there are certain conditions under which this does not apply. To what extent do you think it is likely that the following is a condition that would allow a mental health professional to break confidentiality: if your problem is not life-threatening and they want to assist others to better support you?,” “10-To what extent do you think it is likely that in general, in Jordan, men are MORE likely to experience an anxiety disorder compared to women?,” 14- “Mental health professionals are bound by confidentiality; however there are certain conditions under which this does not apply. To what extent do you think it is likely that the following is a condition that would allow a mental health professional to break confidentiality: If you are at immediate risk of harm to yourself or others?” and “20-People with a mental illness could snap out of it if they wanted.”

[image: Scree plot showing eigenvalues against component numbers. The plot indicates a steep decline in eigenvalues for the first few components, leveling off after the third component, suggesting significant components mainly at the beginning.]

FIGURE 1
 Scree plot of factor analysis.


Table 2 depicts factor loadings, communalities, and Cronbach’s alpha for the questionnaire items. The produced factors included “Recognition,” “Information seeking,” “General attitude” and “Attitudes Toward People.” For the General Attitudes Factor, loadings values ranged from 0.827 to 0.714 while the communalities ranged from 0.704 to 0.542 with a Cronbach’s alpha value of 0.913. For the Attitudes Toward People Factor, loadings ranged from 0.817 to 0.646 while communalities ranged from 0.682 to 0.540 with a Cronbach’s alpha factor of 0.866, the Recognition Factor loadings ranged from 0.648 to 0.576 while communalities ranged from 0.443 to 0.338 with a Cronbach’s alpha value of 0.761, and the Information-Seeking Factor loadings ranged from 0.782 to 0.569 whereas communalities varied from 0.635 to 0.395 with a Cronbach’s alpha value of 0.750.



TABLE 2 Loadings, communalities, and Cronbach’s alpha values.
[image: A table presents survey items divided into four categories: Recognition, Information Seeking, General Attitude, and Attitudes Toward People. Each category lists statements related to mental illness perceptions and help-seeking behaviors. Columns include Mean (SD), loadings, communalities, and Cronbach's alpha values, indicating statistical measures of reliability and factor analysis for each statement.]

In terms of means and standard deviations, the mean of all items on the General Attitudes Factor were 3 (SD = 1). In the Attitudes Toward People Factor, the highest mean score was 4 (SD = 1), observed for two items: “31-How willing would you be to make friends with someone with a mental illness?” and “30-How willing would you be to spend an evening socializing with someone with a mental illness?” The mean scores for the remaining items in this factor were 3 (SD = 1). In the Recognition Factor, the highest mean score was 4 (SD = 1), noted for two items: “5-To what extent do you think it is likely that Dysthymia is a disorder?” And “4-to what extent do you think it is likely that Personality Disorders are a category of mental illness?” The lowest mean score within this factor was 3 (SD = 1), which was recorded for the six remaining items. In the Information-Seeking Factor, all items had a uniform mean score of 4 (SD = 1). The mean for the Recognition score was 26.60 (SD = 3.80), and the interquartile range was 4.25. For the Information seeking score the mean was 15.75 (SD = 3.02), and the interquartile range was 4.00, while in the General attitude scale the mean was 25.50 (SD = 7.57), and the interquartile range was 12. Lastly in Attitude toward people score the mean was 22.61 (SD = 5.78), and the interquartile range was 8. The mean MHLS score for all participants was 90.4 (SD = 10.5) out of a maximum possible score of 127.

The Rasch model analysis indicated that the item separation reliability and person reliability for the General Attitudes, Attitudes Toward People, Recognition, and Information-Seeking Factors were 0.727 and 0.644, 0.868 and 0.853, 0.738 and 0.638, and 0.905 and 0.887, respectively. Infit and outfit MSQ values are presented in Table 3. None of the items violated the acceptable range of Infit and outfit MSQ. The thresholds displayed in Table 3 indicate that all items had ordered response categories. The Wright map, shown in Figure 2, confirms that the patients’ responses were distributed across all difficulty levels within the four factors. The distribution of item thresholds across various difficulty levels revealed differing levels of challenge for participants. The lowest difficulty score was −11.34 in the first category, observed in 15 items, whereas the highest difficulty score was associated with the item “25-People with a mental illness are dangerous” in the fifth category, which had a value of 3.23.



TABLE 3 Outfits, infits, and thresholds of the MHLS items.
[image: A table displays survey questions about mental illness along with statistical measures. Columns include "Items," "Outfit," "Infit," and "Thresholds" with values listed from 1 to 5. Questions cover topics like generalized anxiety disorder, personality disorders, bipolar disorder, drug dependence, cognitive behavior therapy, willingness to socialize with someone with mental illness, and misconceptions about mental health. Specific statistical values accompany each question, providing analysis metrics.]

[image: Wright map displaying respondents on the left and items on the right, divided into categories: Attitudes Toward People, General Attitudes, Recognition, and Information Seeking. The map shows alignment between respondents' abilities and item difficulties on a logit scale.]

FIGURE 2
 Wright map produced by Rasch analysis.


It is noticed that the two genders’ locations are close. The difference between the two genders on the logit scale for the Recognition factor and for the remaining factor were found to be 0.089 and 1.1 logits respectively, which are less than the cut-off point of ≥0.43 logits, indicating that there is no significant difference between the two genders.

A binary regression model was applied to determine the association between various sociodemographic variables and MHLS scores. Participants with a high school degree or lower had significantly lower odds of having high MHLS scores compared to those with a bachelor’s degree and higher (OR = 0.366, 95% Cl (0.238–0.564), p < 0.001). Unmarried participants had significantly higher odds of having high MHLS scores compared to married participants [OR = 1.630, 95% Cl (1.121–2.369), p < 0.010]. Also, participants who reported earning less than 500 JD or 500–1,000 JD a month had significantly lower odds of being in the high MHL group compared to participants who reported earning more than 1,000 JD a month [OR = 0.241, 95% Cl (0.149–0.391), p < 0.001]; [OR = 0.385, 95% Cl (0.235–0.631), p < 0.001], respectively.



4 Discussion and conclusion

The current study aimed to assess mental health literacy (MHL) in Jordan, focusing on individuals’ knowledge, attitudes, and behaviors toward mental health, and examining the influence of sociodemographic variables on these factors. The findings evidenced the Jordanian version of the MHLS’s ability to differentiate across a range of mental health literacy competencies among participants. The data were suitable for factor analysis, which confirms the robustness of the translated MHLS in capturing diverse aspects of mental health literacy in the Jordanian participants. The refinement of the scale through item deletion improved its precision. The identified factors, along with their reliability scores and item distribution, demonstrate the questionnaire’s effectiveness in discerning various levels of mental health literacy across participants.

The best model for the present data was a 27-item model distributed across four factors; a similar number of factors was suggested by O’Connor and Casey’s original research (23). As they stated that the most viable structure was a 4-factor structure, however, they had low communalities and mean factor loadings. Therefore, instead of deleting these items, as we did in the present study, the authors decided to retain a univariate structure with all 35 items. However, in the present study these items were deleted to produce a more suitable, valid, and precise model; this was also done for the Iranian adoption of the questionnaire which deleted six items (1), the Slovenian version which omitted eight items (32), the Persian version which omitted five items (33), and six items were deleted in the Chinese version (34). The four-factor solution was also suggested for the Slovenian and Chinese versions (32, 34).

Moreover, although eight items were deleted, the questionnaire retained items for all the attributes of the original questionnaire: 1-Knowledge of information-seeking for mental health disorders, 2- mental disorders recognition ability, 3-knowledge of self-treatment, 4-attitudes that promote recognition or appropriate help-seeking behavior, and 5-knowledge of professional help available, except for knowledge of risk factors and causes, which had only two items asking about the association between sex and mental disorders, and thus cannot produce a reasonable assessment of knowledge about mental disorders risk factors. Moreover, the incidence of anxiety between genders may be different in different countries (17). Other items that were deleted in the present study included item 20, which was also omitted from other adaptations including the Chinese, Iranian, Persian and Slovenian versions (1, 32–34), which evaluates self-cure for mental health problems, but seems to be too absolute because mental illness could be self-cured in some cases, such as self-practiced mindfulness therapy (35). Item 12 was also deleted from the Slovenian and Persian versions and item 14 from the Slovenian version. These variations between modifications can be due to cultural and linguistic differences and/or due to the statistical analyses applied (32).

The factors produced in the present study were “Attitudes Toward People,” “General Attitudes,” “Recognition” and “Information-Seeking,” which are identical to the factors produced in the Slovenian study with similar item distributions between these factors (32).

The “General Attitudes” factor captures prevailing societal perceptions that might either hinder or promote the pursuit of mental health care. In the Jordanian context, where community opinion often profoundly influences individual behavior, these general attitudes could lead to the stigmatization of those experiencing mental health issues, thus discouraging them from seeking help. A previous study on the paradox of self-stigma in mental illness (36) revealed how stigmatizing attitudes, both internally and externally perceived, can deter individuals across various cultures from utilizing mental health services, highlighting a widespread barrier that needs addressing through targeted public awareness programs.

The “Attitudes Toward People” factor indicates the level of societal willingness to interact and empathize with individuals suffering from mental health issues. This factor is particularly central in Middle Eastern societies, where strong family ties and community bonds play a significant role (37). A study conducted in Jordan surveying adult perceptions of mental health treatment for Arab adolescents with depression, revealed no increased stigma against those seeking treatment. Instead, it showed a societal endorsement for mental health interventions, perceived equally beneficial for both genders (38). Such findings suggest shifting public attitudes toward greater acceptance and support for mental health issues, highlighting a decrease in stigma associated with receiving treatment.

The “Recognition” factor encompasses the ability to correctly identify mental health conditions, which is essential for early detection and intervention. It has been argued that recognition is the first crucial step toward effective mental health care (6). In Jordan, enhancing recognition capabilities through both formal education and public health initiatives could significantly improve early intervention strategies, thus addressing one of the primary barriers to effective mental health care identified in this region.

The “Information-Seeking” factor highlights the importance of accessing reliable and culturally appropriate information for managing one’s mental health. Participants in our study who actively sought information were more likely to engage in preventive measures and seek early treatment. This finding is supported by research noting that improved access to mental health information fosters proactive health behaviors and enhances overall mental health literacy (39).

The present study’s findings align with several international studies while also highlighting unique cultural nuances. For instance, similar to findings in an Australian context, our results indicate a general recognition of symptoms associated with common mental disorders. However, unlike the Australian adaptation, the Jordanian population demonstrated a more significant influence of cultural stigma and familial expectations on mental health perceptions and behaviors. This divergence underlines the significant impact of cultural norms prevalent in Middle Eastern societies, where mental health issues are often stigmatized and mental health care is heavily influenced by family opinions (38).

Further, while studies like (39) in Canada have shown high levels of public willingness to engage with mental health education, our findings suggest a more reserved acceptance in Jordan, possibly due to societal stigma and traditional beliefs about mental health. This aligns with observations in Arab societies, where community and family judgments significantly affect individual health-seeking behavior (40).

The present study reveals a nuanced understanding of mental health literacy compared to Western contexts (2), outlines mental health literacy in Western societies, highlighting common public misconceptions and knowledge gaps about mental health disorders. Comparing this with the current findings, both universal challenges in mental health literacy, such as widespread stigma and lack of basic knowledge, and distinct cultural differences are evident. For example, while Western contexts may exhibit higher levels of literacy regarding the symptoms and management of mental disorders, in Jordan, traditional beliefs and the role of family may significantly influence attitudes and practices around mental health. These cultural and contextual differences suggest specific implications for mental health policy and practice in Jordan. Mental health initiatives in Jordan may need to focus more on community-based interventions that respect and incorporate familial roles and address the specific stigma associated with mental health care in this region. Furthermore, our study supports the need for culturally tailored mental health education programs that consider the unique societal structures and beliefs in Jordan, similar to those suggested by Patel et al. (41) for culturally sensitive approaches in diverse settings.

The study showed various demographic factors influencing individuals’ understanding, attitudes, and behaviors in relation to mental health, specifically income, marital status, and education. Younger individuals tend to exhibit higher MHL, likely attributable to their more frequent use of digital platforms where mental health information is readily available. This generational difference in MHL suggests potential for targeted public health initiatives that leverage digital media to reach younger populations, aligning with findings that suggest a shift in mental health awareness across different age groups (39).

Furthermore, gender differences were evident in the present findings, with females generally displaying a better understanding and more positive attitudes toward mental health. This disparity may reflect the broader societal norms and gender roles that influence health-seeking behaviors, similar to patterns observed in other Middle Eastern contexts (38). Addressing these gender-specific differences is important for developing mental health programs that are sensitive to the distinct needs of both men and women.

Particularly remarkable is the impact of educational attainment on MHL. Participants with higher education levels demonstrated a more nuanced understanding of mental health issues and more positive attitudes toward mental health care. This correlation shows the importance of education as a tool in enhancing MHL, advocating for the integration of mental health education into formal curricula at all levels. Higher educational attainment is linked to higher income (42, 43) which may explain the association of income with MHL found in this study; individuals from lower income brackets exhibited lower literacy, pointing to economic barriers in accessing mental health information and services. This underscores the importance of making mental health resources accessible across all socioeconomic groups, possibly through community-based initiatives that are both affordable and widespread.

The present study identified several critical barriers to accessing mental health services in Jordan. Stigma, lack of awareness, and limited accessibility to mental health services pose significant challenges to accessing mental health services, necessitating a multifaceted approach to address these issues. A systematic review focusing on mental health literacy in the Gulf Cooperation Council countries, including Saudi Arabia, UAE, Qatar, Oman, and Kuwait, revealed limited mental health literacy among participants, even among healthcare professionals, and highlighted the presence of high levels of stigma and negative attitudes toward mental health in the public. It emphasized the need for well-designed large-scale studies and campaigns to promote early identification and treatment of mental illness to improve mental health literacy in the region (44). This review underlines the pervasive nature of stigma and negative attitudes toward mental health across the region, advocating for robust, large-scale educational campaigns aimed at enhancing early identification and treatment of mental illnesses. Furthermore, barriers to accessing mental health services in Jordan and the Eastern Mediterranean region more broadly have been reported in previous literature (9). These studies collectively suggest a regional pattern of challenges.

Stigma associated with mental health issues can deter individuals from seeking help and can be perpetuated by cultural norms, lack of awareness, and societal misconceptions. This stigma is often reinforced by media portrayals and a general lack of public discourse about mental health, which sustains a cycle of silence and misunderstanding around such issues. Stigma is manifested in various forms, from societal attitudes to self-stigma, hindering individuals from acknowledging mental health issues and seeking help. A recent systematic review of 144 studies has demonstrated the detrimental impact of mental health-related stigma on help-seeking behaviors, emphasizing the complexity of stigma as a barrier to accessing mental health care. It is suggested that addressing stigma requires a nuanced understanding of its various forms and their effects on help-seeking intentions and behaviors (45). However, although interventions aimed at enhancing mental health literacy successfully increase knowledge related to mental health, they have limited impact on diminishing stigma or fostering improvements in seeking help for mental health issues (46). Efforts to combat stigma must therefore be broad-based, involving not just education but also community engagement, to foster a more supportive and understanding societal attitude toward mental health in Jordan.

Community engagement is a low-cost, low-risk strategy that can effectively reduce stigma and social exclusion associated with mental health issues. By fostering social capital and interdependent relationships within communities, such efforts can lead to greater social cohesion and a more inclusive environment for individuals facing mental health challenges. This approach aligns with the recovery ethos in mental health care, aiming to create a supportive environment that promotes mutual support and trust (47). By involving community leaders and influencers in mental health campaigns, the messages can reach a wider audience and may be more effectively received. These leaders can help change public perceptions by openly discussing mental health, thus normalizing these conversations within the community. Additionally, involving individuals who have experienced mental health issues in these discussions can provide real-life contexts and testimonials, which can be powerful in changing attitudes.

Public awareness campaigns, supported by both traditional and social media, are another vital strategy (48). These campaigns can promote success stories of mental health treatment, highlight the availability of services, and emphasize that mental health is an integral part of overall well-being. The use of media can also help to dispel myths and build a more supportive environment for individuals experiencing mental health challenges.

Lastly, improving access to mental health services is crucial (49). This includes not only increasing the availability of services but also making them more accessible financially and geographically. Policies aimed at integrating mental health services into primary healthcare settings can reduce the stigma of seeking help and make these services more accessible to the general population. Accessibility and availability of mental health services play a crucial role in MHL and the broader mental health landscape in Jordan. The geographical distribution of services, affordability, and the quality of care available are all factors that can either facilitate or impede access to mental health care. Policies aimed at expanding the mental health care infrastructure, increasing the workforce, and ensuring the affordability of services are essential to improve access. For example, a study exploring barriers to mental health service utilization among Syrian refugees in Jordan, identified a lack of awareness of mental health issues, limited availability and accessibility of services, and stigma as major obstacles (50). A similar study highlighted financial constraints, clinician shortages, and stigma, but also noted the positive aspects of Jordan’s response, such as open-door policies and community approaches to care (51). Although these studies did not focus on the general population, these findings nevertheless emphasize the need for policymakers and healthcare providers to improve service accessibility and raise awareness to address mental health needs effectively.

The findings of the present study also draw attention to the need for targeted interventions to improve MHL among specific demographic groups. There is evidence to suggest that tailored interventions to enhance mental health literacy among specific demographic groups are effective at improving individuals’ understanding of mental health issues and encouraging more effective help-seeking behaviors, thereby enhancing the overall impact of MHL initiatives (52). Thus, such tailored programs and awareness campaigns can address the unique needs and barriers faced by different segments of the population.


4.1 Strengths, limitations, and future directions

This is the first study to conduct a thorough Rasch analysis on the MHLS and produce infits, outfits and a Wright map, and to confirm the item and person separation reliability of the tool. The study also included a large sample size (n = 974) from different sociodemographic backgrounds, which increases the validity of the study results.

This study, while providing valuable insights into mental health literacy in Jordan, is not without limitations. First, the cross-sectional design restricts the ability to draw causal inferences from the data. While valuable for identifying associations at a single point in time, this design does not allow for conclusions about the directions of these relationships. Longitudinal studies would be valuable for tracking changes in mental health literacy over time and assessing the impact of interventions.

Second, while this study covers a broad range of sociodemographic variables, the specific cultural and social nuances within Jordan that may influence mental health literacy were not extensively explored. The depth of understanding regarding how traditional beliefs, social norms, and practices impact mental health literacy is therefore limited. Future research could delve deeper into cultural factors, examining how traditional beliefs and practices impact mental health literacy. This should incorporate qualitative methods that can delve deeper into these cultural factors, potentially revealing insights that quantitative data alone cannot provide.

Additionally, the study’s focus on Jordan may limit the generalizability of the findings to other contexts. The findings may not be readily generalizable to other contexts, particularly to regions with different cultural, economic, or healthcare landscapes. Comparative studies involving multiple regions within the Middle East, or even broader international contexts, could explore the variability in mental health literacy across diverse cultural settings, enhancing external validity.

Future research should also explore the development and evaluation of targeted interventions designed to improve MHL among specific demographic groups identified in this study as having lower literacy levels. These interventions could be tailored to address the unique needs and barriers faced by these groups, enhancing their effectiveness. Moreover, the role of digital platforms in improving mental health literacy presents an area which would be useful to explore, especially in the context of the COVID-19 pandemic’s impact on mental health services accessibility.

The present findings point to the necessity of implementing culturally tailored educational programs that increase awareness of mental health issues and promote positive attitudes toward seeking help. Given the pervasive influence of stigma and the significant role of cultural and familial norms in shaping attitudes toward mental health, public awareness campaigns should be designed to address these specific barriers.

Educational initiatives could include the development of school-based programs that start from an early age to foster a foundational understanding of mental health. These could be integrated into the national curriculum to ensure they reach a broad segment of the population. Moreover, professional development for educators and healthcare providers on mental health issues could enhance the community’s capacity to support individuals facing mental health challenges.

Additionally, using media platforms to promote mental health awareness and destigmatization is vital. Campaigns could focus on disseminating success stories of individuals who have sought mental health treatment, which can serve as powerful testimonials to reduce stigma. These stories can also highlight the effectiveness of treatment, thereby challenging prevalent myths and misconceptions about mental health disorders.

The role of community leaders and religious figures in shaping public opinion cannot be overstated in the Jordanian context. Involving these influencers in mental health advocacy efforts could facilitate a change in public perceptions. Workshops and seminars to equip these leaders with basic mental health literacy could enable them to support their communities effectively.

Furthermore, improving access to mental health services involves not only increasing the availability of such services but also enhancing their affordability and accessibility. Strategies may include the integration of mental health services into primary healthcare settings, reducing stigma and making services more approachable for the general population. Policy reforms aimed at supporting mental health initiatives financially and logistically are essential to ensure that these services are sustainable.

Lastly, the development of digital mental health resources, such as mobile health applications and online therapy platforms, can play a significant role in improving access. These tools can provide valuable support, especially in areas where traditional mental health services are limited. Ensuring that these digital solutions are culturally sensitive and available in the local language will increase their effectiveness and reach.




5 Conclusion

This study sheds light on the varying levels of MHL in Jordan, emphasizing the influence of sociodemographic factors. The findings suggest a pressing need for targeted educational interventions to address gaps in MHL, particularly among specific demographic groups. Enhancing MHL would help foster a more supportive environment for mental health care in Jordan and potentially in similar contexts across the Middle East. Future research should continue to explore strategies for improving MHL and reducing barriers to mental health care access. While the present study contributes to the body of knowledge on mental health literacy in the Middle East, it also opens several avenues for future research to build upon these findings, aiming for a more in-depth understanding and enhancement of mental health literacy across different populations.
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Objective

To investigate the current status of psychological resilience, insomnia and negative emotions among nurses in Guangdong Province, China. And to explore the effects of the interaction between psychological resilience and insomnia on negative emotions.





Methods

A cross-sectional survey method was used to select 1874 nurses in Guangdong Province from February 2023 to April 2023 for the survey. The Chinese version of the Psychological Resilience Scale (PRS), Insomnia Severity Index (ISI), Depression Anxiety and Stress Scale-21(DASS-21)were used in this study. We use SPSS 26.0 for statistical analysis. A simple effect analysis was established to analyze the association between psychological resilience, insomnia and negative emotions by using psychological resilience, insomnia and the interaction term.





Results

The overall PRS and ISI scores were (59.79 ± 17.29) and (9.83 ± 5.97). The scores of DASS-21 each dimension were (8.19 ± 9.02) for depression emotion,(7.93 ± 7.66) for anxiety emotion and (10.58 ± 9.77) for stress emotion. The results of the interaction effect analysis indicated that psychological resilience and insomnia exhibited statistically significant differences in the between-subjects effect test for depression emotion (r2 = 0.136, P<0.01), anxiety emotion (r2 = 0.127, P<0.01), and stress emotion (r2 = 0.142, P<0.01).





Conclusion

The nurses exhibited moderate levels of psychological resilience. Most of them have varying degrees of insomnia, with majority being classified as mild insomnia. Additionally, they demonstrated varying degrees of negative emotions. There was a negative correlation between psychological resilience and insomnia. Psychological resilience was negatively correlated with depression, anxiety and stress emotions. Insomnia was positively correlated with depression, anxiety and stress emotions. Furthermore, the interaction between psychological resilience and insomnia had an effect on all three dimensions of negative emotions. Consequently, hospital administrators may implement efficacious intervention strategies such as cognitive behavioral therapy and improving workplace climate in a timely manner according to the different psychological tolerance and severity of insomnia of nurses in order to reduce the occurrence of negative emotions among nurses and improve their mental health.
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1 Introduction

The ‘Healthy China 2030’ Planning Outline, issued by the State Council of China, emphasizes the need to strengthen the construction and standardized management of the mental health service system. It also aims to improve the prevention and treatment of common mental disorders, such as depression and anxiety, and the level of intervention in identifying psychological and behavioral problems. Additionally, it calls for increased efforts to detect psychological problems in key populations and provide timely intervention (1). As the largest professional group among medical practitioners, nurses have a unique occupational characteristics. Their work is often long-term and overloaded, with highly tense working conditions, irregular schedules, complex interpersonal conflicts, and frequent inspections and examinations (2). These factors have contributed to greater psychological pressure on nurses, making them a high-risk group for mental health problems. Furthermore, aggressive and harmful actions pose physical and safety hazards to healthcare professionals, while also directly impacting their mental health.

There is 71.2% of medical personnel have anxiety symptom scores higher than the clinical threshold, while 31.3% have anxiety, 26.8% are in a state of depression, and 36.7% have post-traumatic stress disorder[PTSD] (3). In China, more than 80% of medical personnel experience anxiety or depression, and 49.9% have symptoms of insomnia (4). Nurses’ emotional labor factors, such as anxiety, depression, and burnout, are associated with burnout and positively correlated with turnover intention (5). The departure of nurses from hospitals not only increases hospitals’ recruitment and training costs (6), but also hinders the improvement of nursing care quality and the stable construction of the nursing team (7). Administrators are increasingly recognizing the importance of addressing mental health issues among nurses. In order to improve mental health literacy and facilitate early detection and intervention of psychological problems in key groups, it is essential to establish mental health service mechanisms and carry out related activities.

Previous studies have primarily focused on physical and mental health promotion services for patients, neglecting the needs of nurses who are also at a higher risk of developing psychological problems such as anxiety, depression, and insomnia (8–10). It revealed that 40.58% of nurses experienced insomnia disorders, 36.71% had symptoms of anxiety, and 31.88% were in a state of depression in Poland (11). During the epidemic, Holton (12) found that nurses in Australia had higher levels of anxiety than doctors. It was also established that 41.8% of nurses had symptoms of anxiety and 55.5% were in a state of depression in 243 hospitals in 30 provinces in China (13).

During the Coronavirus 2019 (COVID-19) pandemic, nurses were asked to take extra shifts, work late, and skip breaks all in a continuously high-stress environment and worked under a tremendous amount of pressure (14). The pandemic affected the psychological health of nurses. Numerous nurses faced mental health complications associated with quarantine such as psychological distress and fear. The continuous stress nurses are faced, triggered post-traumatic stress symptoms, poor service delivery, suicide ideation, and suicide attempts (15). The high work pressure and workload, uncertainty about a poorly known and deadly disease, dehumanized healthcare working conditions in protective personal equipment, shorter time for social interactions with patients, numerous deaths, and family visit bans contributed to the psychological suffering of nurse during COVID-19 pandemic (16).

Psychological resilience is the process by which an individual copes and adapts positively when experiencing adversity, trauma, or stress (17). It is the ability to bounce back in the face of difficult experiences. Psychological resilience is considered a necessary condition for nurses to effectively regulate physical and psychological impairments, adapt to workplace stress and challenges, and recover quickly (18). Psychological resilience is influenced by both innate individual differences and environmental factors such as education and training. Petzold M.B (19) pointed out that individuals with lower psychological resilience are at a higher risk of developing anxiety and depression.

The sleep problems may be associated with other disorders, such as PTSD, depression, anxiety in a bidirectional relationship (20). Insomnia is highly prevalent in clinical practice, occurring in up to 50% of primary care patients. Insomnia can present independently or alongside other medical conditions or mental health disorders and is a risk factor for the development and exacerbation of other disorders if not treated (21). Frequent night shifts can disrupt the biological clock of clinical nurses, leading to negative impacts on their work and personal lives, as well as their sleep quality. Poor sleep quality can also have negative effects on their physical and mental health, potentially leading to anxiety and depression. It is important to note the close relationship between sleep and negative emotions (22). Previous studies have demonstrated a positive correlation between anxiety and depression with the sleep quality of clinical nurses (23).

Drawing from the Job Demands-Resources Model[JD-R], the characteristics of any job can be divided into job requirements and job resources. Job requirements are “negative factors” that consume individual energy in work, such as work overload, time pressure, job insecurity and so on. Job resources are “positive factors” in work, which can promote the realization of work goals, reduce work requirements and related psychological and physiological costs, or promote personal growth, learning and development (24). Due to the strong professionalism of clinical nursing work and frequent night shifts lead to the disturbance of the biological clock, it not only causes great trouble to the work and life of nurses, but also seriously affects the sleep quality of nurses (25). Low sleep quality would affect the physical and mental health of nurses, resulting in anxiety and depression (22). Psychological resilience is an important protective factor for individual mental health, and plays a key role when individuals face adversity and pressure (26). Nurses with high psychological resilience may encourage themselves, adjust themselves to cope with work pressure, reduce work tension, and are more inclined to deal with environmental stress events in a positive way, thus having a higher sense of work accomplishment.

The study investigated the mechanisms underlying insomnia disorder and the psychological resilience of nurses in the context of negative emotions. The findings may provide a theoretical basis for managers to understand the psychological needs of nurses and, to manage their human resources, to promote excellence in healthcare, as well as facilitate the implementation of measures for quality healthcare services.




2 Materials and methods



2.1 Design, setting and participants

We conducted a cross-sectional survey from February 2023 to April 2023 using snowball and convenience sampling methods to select a total of 1,874 nurses from hospitals of all levels in Guangdong Province, China as study subjects. Inclusion criteria: (1) registered nurses with licensure; (2) age ≥18 years old, engaged in clinical nursing for more than half a year; (3) informed consent and voluntary participation in this study. Exclusion criteria: (1) those who were on vacation for more than 3 months or more (e.g., studying abroad); (2) those who suffered a major life or work event in 3 months (e.g. experienced natural disasters such as earthquakes and floods).




2.2 Data collection

We used a unified guideline to inform the purpose, content and significance of the survey and the researcher’s contact information, and distributed the electronic questionnaire or QR code anonymously to members of the Guangdong Nursing Association through Wenjuanxing (a professional questionnaire collection website in China, https://www.wjx.cn), which was forwarded to nurses in each clinical department. Nurses can click on the cell phone to fill out the electronic questionnaire directly for anonymous answering. All options of the questionnaire had to be completed before submitting the uploaded results. If there were any questions about the completion process, respondents could ask the researcher at any time.




2.3 Ethical considerations

This study was approved by the Ethics Committee of Guangdong Provincial People’s Hospital (approval number: KY-Z-2020-25-652-03). Before data collection, the purpose of the study was briefly explained to the respondents and their consent was obtained before proceeding. Once they are willing to take part in the research, informed consent was acquired. The respondents had the right to withdraw from the study at any time. All the information in the study was restricted to be used only for the present study and it was promised that all the personal information of the respondents would never be divulged.




2.4 Measurements



2.4.1 Variables related to demographic characteristics

A questionnaire was created to gather demographic and sleep-related information. The questionnaire consisted of fourteen items, including gender, age, marital status, education level, years of work experience, professional title, mode of appointment, hospital level, region of workplace, department, weekly hours of overtime, average monthly salary, and number of night shifts per month.




2.4.2 Psychological resilience

To assess the psychological resilience of nurses, we utilized the Chinese version of the Psychological Resilience Scale (PRS) translated and revised by Chinese scholars Xiaonan Yu and Jianxin Zhang (27). The PRS comprises 25 questions and measures three dimensions of resilience: strength, optimism, and resilience. The concept of resilience was measured through 13 entries, such as the ability to adapt to change. Strength was measured through 8 entries, such as the ability to maintain focus and think carefully when experiencing stress. Optimism was measured through 4 entries, such as feeling in control of one’s life. The measurement scale used was a 5-point Likert scale, with 0 indicating not at all, 4 indicating almost always, and a total score of 0-100. Higher scores indicate better psychological resilience.




2.4.3 Severity of insomnia

To measure the severity of insomnia in nurses, the Chinese version of the Insomnia Severity Index (ISI) translated and adapted by Chinese scholar Li Enze (28) was utilized. The scale comprises of 7 items, such as ‘How distressed do you feel about your current sleep problems?’, and is rated on a 5-point Likert scale ranging from 0 (not at all impaired) to 4 (extremely impaired). The scoring system ranged from 0 to 28, with 0-7 indicating no insomnia, 8-14 indicating mild insomnia, 15-21 indicating moderate insomnia, and 22-28 indicating severe insomnia. The scale demonstrated good reliability among the group of nurses, with a Cronbach’s alpha of 0.843.




2.4.4 Negative emotions

The study utilized the Depression-Anxiety-Stress Self-Rating Scale Lite(DASS-21) to evaluate negative emotions. The scale comprises 21 entries divided into three dimensions: seven entries for each of the depression emotion dimension (e.g., feeling completely unable to be positive and optimistic), the anxiety emotion dimension (e.g., experiencing dryness in the mouth), and the stress emotion dimension (e.g., difficulty in calming down and resting). The scale ranges from 0 to 3. A score of 0 indicates that the option does not fit the reality at all, while a score of 1 indicates that the option fits the reality to some extent or some of the time. A score of 2 indicates that the option fits the reality to a great extent or most of the time, and a score of 3 indicates that the option fits the reality very well. To obtain the score for each scale, sum the items and multiply by a factor of 2. A score of 10 or higher on the depression subscale, 8 or higher on the anxiety subscale, and 15 or higher on the stress subscale indicates the presence of corresponding negative emotions (29).





2.5 Data analysis

The data were analyzed using IBM SPSS 26.0. Continuous variables that were normally distributed were expressed as means and standard deviations, while count data were expressed as percentages. The nurses’ scores for psychological resilience, insomnia severity index, depression emotion, anxiety emotion, and stress emotion were described using means and standard deviations. Percentages were used to describe the incidence of insomnia problems and negative emotions, including depression, anxiety, and stress emotions, among nurses. Chi-square tests were used to compare groups of different genders and ages. Univariate analyses were conducted to determine the variables to be included in the multivariate analyses. A logistic regression model was used to analyze the effect of negative emotions based on the stratification of psychological resilience and insomnia severity, after correcting for other confounders.





3 Results



3.1 Participants characteristics

A total of 1923 questionnaires were distributed in this study. Out of this figure, 36 questionnaires were excluded and the remaining 1874 valid questionnaires were recovered with a valid recovery rate of 98 percent. The questionnaires were obtained from 97 hospitals at different levels and areas in Guangdong Province, China. The average age of nurses in this study was (33.73 ± 8.16) years old, with a range of 19-54. The proportion of male and female nurses was 15% and 85% respectively. In the analyzed data, 70% were married, 60.2% had a bachelor’s degree, 24.8% had 6-10 years of working experience, and 39.5% were nurse practitioners. Table 1 shows additional relevant descriptive data.

Table 1 | Demographic characteristics of participants (N=1874).


[image: Table detailing demographic and professional characteristics of nurses. Shows variables like gender, age, marital status, education, experience, professional title, employment form, hospital level and location, work unit, overtime hours, monthly wage, and night shifts. Highlights include: 85% female, 48.9% aged 26-35, 70% married, 60.2% with a bachelor's degree, 30.2% with over 15 years of experience, 71.6% work in tertiary hospitals, 51.6% work 5 or fewer overtime hours weekly, 56.3% earn 5000-10000 yuan monthly, and 34.8% work 0-2 night shifts monthly.]



3.2 Descriptions and construct validity of variables

The study analyzed the psychological resilience, insomnia severity, and negative emotions scores of 1874 nurses. The psychological resilience score was (59.79 ± 17.29), while the insomnia severity index score was (9.83 ± 5.98). The scores for depression emotion, anxiety emotion, and stress emotion were (8.19 ± 9.02), (7.93 ± 7.66), and (10.58 ± 9.77), respectively. In order to ascertain that the scales used in this study are reliable, we conducted a series of statistical tests to assess the internal consistency and construct validity of the three scales. These tests included the calculation of Cronbach’s coefficients, KMO values and Barlett’s test results. Table 2 shows the current status of PRS, ISI and DASS-21 among nurses in Guangdong Province, China, and their reliability values.

Table 2 | Means(M), Standard Deviations (SD) and reliability tests among study variables (N = 1874).


[image: Table displaying data from three psychological scales: Psychological Resilience Scale, Insomnia Severity Index, and Depression-Anxiety-Stress Self-Rating Scale. Metrics include mean with standard deviation, Cronbach’s alpha, KMO values, and Bartlett test results. The Psychological Resilience Scale includes Resilience, Strength, and Optimism dimensions with high Cronbach’s alpha and significant Bartlett test values. The Insomnia Severity Index shows values specific to insomnia. The Depression-Anxiety-Stress Scale covers Depressed, Anxious, and Stressful emotions, also with high reliability and significant test values.]



3.3 The relationship between psychological resilience, insomnia and negative emotions in nurses

Pearson correlation analysis revealed a negative correlation between the dimensions of negative emotions and psychological resilience (P< 0.01) and a positive correlation between the dimensions of negative emotions and insomnia disorder (P< 0.01). The negative mood dimensions exhibited a weak correlation with psychological resilience, with anxiety demonstrating the lowest correlation at -0.094. The correlations between the three dimensions and insomnia disorder, from highest to lowest, were 0.601 for the stress dimension, 0.584 for the anxiety dimension, and 0.541 for the depression dimension, which were all greater than 0.5, indicating strong correlations. Other relevant coefficients are specified in Table 3.

Table 3 | Correlation analysis of mental resilience, insomnia disorder and negative emotion.


[image: Correlation matrix showing relationships among variables: psychological resilience, resilience dimension, strength dimension, optimism dimension, insomnia severity index, depressed emotion dimension, anxious emotion dimension, and stressful emotion dimension. Significant correlations are marked with asterisks: single asterisk for p < 0.05 and double asterisks for p < 0.01.]



3.4 Factors influencing insomnia disorder in nurses

The results of univariate analysis showed that the differences in insomnia severity index scores for age, marital status, job title, location of working hospital, department, weekly overtime hours, average monthly salary, and number of night shifts per month were statistically significant (P<0.05). The results are shown in Table 4.

Table 4 | Univariate analysis of nurses’ insomnia severity index.


[image: Table displaying variables related to nursing, including gender, age, marital status, education, experience, professional title, employment type, hospital level, locations, unit, overtime, wage, and night shifts. It lists sample size (N), ISI scores, t/F values, and p-values. Notable findings (p<0.05) are marked with asterisks, indicating significant variables such as age, marital status, professional title, location, overtime, wage, and night shifts.]



3.5 Comparisons among different negative emotions

Among nurses, 42.16% (700/1874) had mild insomnia, 16.76% (314/1874) had moderate insomnia, and 3.73% (70/1874) had severe insomnia. Table 5 shows statistically significant differences in the detection rates of depressive emotion, anxiety emotion, and stress emotion among nurses with different age, marital status, nursing age, title, appointment method, department, weekly overtime hours, average monthly salary, and number of night shifts per month (P< 0.05). Specifically, nurses belonging to the departments of surgery, ICU, and operation theatre, with weekly overtime hours greater than 15 hours, and with 9 or more night shifts per month, showed statistically significant differences (P< 0.05). A higher rate of stress, anxiety, and depressive symptoms were detected among nurses in the Pearl River Delta region compared to those in the eastern, western, and northern regions of Guangdong province (P< 0.05).

Table 5 | Comparison of negative emotion detection rates by demographics and related variables (N=1874).


[image: A table displays various variables with categories related to nursing staff, such as gender, age, marital status, education level, experience, professional title, employment form, hospital level, location, and more. It shows numbers of detections for depressed, anxious, and stressed emotions alongside chi-square values. Key details include higher chi-square values and detection rates for categories like younger age groups, less experienced nurses, contract nurses, and those with low psychological resilience or insomnia. The table indicates significant associations between these factors and emotional states, with values marked for lower significance levels.]


3.5.1 Interaction of psychological resilience and insomnia disorder on negative emotions

A multifactorial logistic regression model was developed to examine the relationship between the three symptoms of negative emotions (depression, anxiety, and stress) and two independent variables: psychological elasticity (low=2, medium=1, high=0) and insomnia severity (no=0, mild=1, moderate=2, severe=3). The results of the data analysis indicated that there was a significant interaction between psychological resilience and insomnia with the presence of depressed emotion (R2 = 0.136, F =13.073, P<0.01). Furthermore, there was a significant interaction between psychological resilience and insomnia with the presence of anxiety emotion (R2 = 0. 127).The results indicated that psychological resilience and insomnia interacted significantly with the presence of a stressful emotion (F=13.691, P<0.01). Furthermore, the interaction was found to be significant (adjusted R2 = 0.142, F = 11.083, P < 0.01). For further details on the results of the thematic effects tests, Table 6 provides a comprehensive overview.

Table 6 | A test of the between-subjects effect of negative emotions.


[image: Table showing statistical analysis of independent variables (Psychological resilience, Insomnia, and their interaction) on implicit variables (Depression, Anxiety, Stress emotions). For Depression, the interaction has F=13.073, P<0.010, R²=0.136. For Anxiety, the interaction has F=13.691, P<0.010, R²=0.127. For Stress, the interaction has F=11.083, P<0.010, R²=0.142. Results indicate significant effects of variables on emotions.]



3.5.2 Simple effects of psychological resilience and insomnia disorder on depression emotion

The results of the simple effects analysis indicated that nurses with severe, moderate, and mild insomnia disorders exhibited significantly higher levels of depression than nurses without insomnia (p<0.01). Furthermore, the depression emotion of those with severe and moderate insomnia was significantly higher than those with mild insomnia (p<0.01). In addition, the difference in depression emotion between moderate insomnia and severe insomnia was not statistically significant.

When the psychological resilience was at a medium level, the depression emotion was significantly higher in those with severe insomnia, moderate insomnia and mild insomnia than in those without insomnia (p<0.001). The difference was statistically significant. The depressive emotion was significantly higher in those with severe insomnia and moderate insomnia than in those with mild insomnia, and the difference being statistically significant.

The results indicated that depressed emotion was significantly higher in severe insomnia than in moderate insomnia. However, the differences in depressive emotion between the different levels of insomnia disorder were not statistically significant when psychological resilience was high. Further details can be found in Table 7.

Table 7 | Simple effect analysis of depression emotion.


[image: A table displaying the relationships between psychological resilience and levels of insomnia (NO, Mild, Moderate, Severe) at three resilience levels: Low, Medium, and High. The columns include the mean (M), standard deviation (SD), and 95% confidence intervals (lower, upper) for each relationship. Significant values are noted with asterisks, where one asterisk indicates p < 0.05 and two asterisks indicate p < 0.01.]



3.5.3 Simple effects of psychological resilience and insomnia disorder on anxiety and stress emotion

The impact of psychological resilience and insomnia disorder on anxiety and stressful emotions was analyzed using Table 8 and Table 9. The results were identical to those observed in depressed emotion, with statistically significant differences between different levels of insomnia disorder when psychological resilience was at low and medium levels. It is noteworthy that when the level of psychological elasticity was high, the prevalence of stressful emotion was significantly higher in individuals with severe insomnia than in those with mild insomnia (p<0.05). However, the differences in depressive emotion and anxiety emotion were not statistically significant.

Table 8 | Simple effect analysis of anxiety emotion.


[image: Table displaying psychological resilience and insomnia correlations categorized by resilience levels (low, medium, high). Columns indicate insomnia severity (I) and (J), mean (M), standard deviation (SD), and 95% confidence interval (lower, upper). Significant correlations are marked with asterisks.]
Table 9 | Simple effect analysis of stress emotion.


[image: Table showing the relationship between psychological resilience and insomnia levels, divided into low, medium, and high resilience categories. It details mean differences (M), standard deviations (SD), and confidence intervals (95% CI) for various insomnia levels (NO, Mild, Moderate, Severe) across resilience categories. Significant values are marked with asterisks, indicating p-values less than 0.05 (*) and 0.01 (**).]





4 Discussion

In this study, the detection rates of depression, anxiety, and stress symptoms among nurses were 37.2%, 46%, and 21.1%, respectively, which were higher than the findings of Erdogan (30) among Turkish nurses (22.3%, 19.0%, and 14.3%), which may be related to the differences in social benefits and cultural backgrounds of nurses in different countries. Lower than the findings of Liu Min (31), who used the same scale on obstetric nurses in 20 hospitals in Wuxi City (42.4%, 61.7%, 35.7%), probably due to the fact that the subjects included in this study are nurses from different departments. Further, the clients of obstetric nursing are pregnant women and infants, and the overall level of stress is higher than that in other departments. It suggested that focus should be placed on special departments (e.g., obstetrics, pediatrics, intensive care, etc.) on the psychological situation of nurses.

In this study, nurses aged ≤25 years had the highest score for insomnia disorder. Perhaps, nurses in this age group are mostly at the stage of new recruitment, facing the transition from student status to nurse status, and adapting to a new rhythm of life and interpersonal relationships. Concurrently, nurses in this age group are more prone to developing insomnia disorders due to their incomplete grasp of the requisite professional knowledge in their field. The lowest level of insomnia disorder was observed in nurses over the age of 45. Nurses in this age group are highly skilled in their work, and the experience they have gained over the years allows them to face work emergencies with greater composure and less psychological distress, which in turn reduces the likelihood of insomnia disorder.

Almost all subcategories of medical workers perceive the stress related to the outbreak equally. Only long-career medical workers and ambulance service personnel reported needing psychological support less compared to other categories. This outcome may be explained by the high level of experience and long-standing training in stress management in long-career employees. On the other hand, emergency services personnel may be used to managing stressful situations, as they are part of a coordinated and ordered emergency response and have to constantly handle very high levels of stress (32). In terms of department, ICU nurses exhibited the highest level of insomnia, with a mean score of 10.85 ± 5.98. This result is lower than the mean score of 13.09 ± 5.54 reported by Khatony A (33) in their investigation of insomnia disorders among nurses in six hospitals in Iran. One possible explanation for this discrepancy is that the differences in the level of medical care and the environment in the two countries might have led to a greater number of stressors being faced by nurses in their work, possibly accounting for the reported higher levels of insomnia disorders. Furthermore, the noise pollution of ICUs, which utilize a multitude of medical devices, including cardiac monitors, ventilators, infusion pumps, suction machines and patients’ groans, could give rise to psychological stress and result in elevated levels of insomnia among nurses.

As the number of night shifts increases, the prevalence of insomnia among nurses also rises. Previous studies have demonstrated a correlation between the number of night shifts and the prevalence of insomnia disorder among nurses. Chung Y (34) found that nurses who work three or more consecutive night shifts are at an increased risk of developing insomnia disorder. Long-term night shifts disrupt the body’s circadian rhythm, which may result in alterations to the body’s hormone levels, leading to decreased immunity, endocrine disorders (35). These changes, in turn, may contribute to the onset of insomnia.

The results of the study showed that the negative emotions detection rate of nurses with insomnia symptoms was higher than that nurses without insomnia symptoms, and the highest negative emotion detection rate was found in nurses with mild insomnia status (43.6%, 43.8%, and 38.7%), and that the severity of nurses’ insomnia was an important predictor of negative emotion and shown a positive correlation between them. Insomnia is closely related to negative emotions such as depression and anxiety (36). Furihata R (37) found that poor sleep quality can have negative physical and mental health effects such as fatigue, burnout and depression, as well as increasing susceptibility to stress and the likelihood of mental health problems (38). Poor sleep quality has been found to be highly correlated with impaired cognitive function such as attention and memory, which can lead to poor performance and even compromise patient safety (39), while increasing susceptibility to stress and the likelihood of mental health problems (38). In addition, psychological resilience has been negatively associated with negative emotions in nurses, with the highest rate of negative emotion detection in nurses with moderate levels of psychological resilience. Psychological resilience plays an important role in the regulation of nurses’ physical and mental health as an individual protective resource that helps to prevent stress and trauma and to recover from these adverse events. Individuals with high levels of psychological resilience have been shown to be better able to recover from adverse events, to better manage their emotions and cognitions, and to maintain more stable and healthy physiological and psychological levels (40).

The interaction term between psychological resilience and insomnia disorder for nurses demonstrated significant between-subject effects on all three dimensions of negative emotions. This outcome suggests that the interaction term between different levels of psychological resilience and different degrees of insomnia disorder had different effects on negative emotions. As the level of nurses’ psychological resilience increased, the tendency of increasing depression when the level of insomnia disorder increased decreased. This pattern indicates that nurses’ psychological resilience can enhance nurses’ mental toughness in order to mitigate the adverse effects of insomnia disorder, and thus reduce negative emotions. Nursing managers may provide nurses with specialized psychological training to assist them in developing effective coping strategies for stress, frustration, and emotion management. Concurrently, a supportive work environment is established in order to facilitate nurses’ sense of being understood and cared for. Regular face-to-face communication with nurses, listening to their distress and feelings, and providing necessary support and assistance are effective methods for improving nurses’ psychological resilience and reducing their negative emotions.

At the same level of psychological resilience, different levels of insomnia disorders have the greatest effect on anxiety and the least effect on stress emotions. It can be posited that increased levels of insomnia disorders are more likely to exacerbate nurses’ anxiety. Consequently, it is imperative that managers perform their duties in a manner that effectively manages nurses’ anxiety in the workplace. Furthermore, it is of paramount importance that managers pay close attention to nurses’ mental health status, with the aim of detecting and identifying anxiety in a timely manner. The identification of signs of anxiety and the implementation of timely interventions such as cognitive behavioral therapy and improving workplace climate can be achieved through the observation of nurses’ behavioral performance, emotional changes and communication with nurses.




5 Strengths and limitations

Starting from psychological resilience and insomnia disorder, this study explores the impact of their interaction on negative emotions, which enricfies the theoretical research on mental resilience, insomnia disorder and negative emotions to a certain extent. In practice, these findings are important for improving the mental health of nurses and provide the basis for managers to intervene in nurses’ mental health.

There are some limitations in this study. Firstly, using purposive sampling in this study may restrict the generalizability of the research findings. In order to enhance the representativeness of the sample, 97 hospitals located across various regions of the Pearl River Delta, eastern, western and northern Guangdong Province were selected. Secondly, as this is a cross-sectional study, it only establishes associations between psychological resilience, insomnia disorders and negative emotions without inferring causality. In order to make up for this deficiency, future longitudinal studies need to be further confirmed.



5.1 Practical implications

This study analyzes the relationship between psychological resilience, insomnia disorders, and negative emotions, and explores the impact of the interaction between psychological resilience and insomnia disorders on negative emotions. Hospital managers can use this study to understand psychological resilience, insomnia disorders, and negative emotions, evaluate the mental health level of nurses, and provide timely psychological intervention based on different levels of psychological resilience and insomnia disorder status. The government can carry out corresponding measures to enhance the mental health level of nurses, reduce their willingness to resign, and stabilize the stability of the nursing team, which is of great practical significance. In future research, multi center and large sample surveys can be conducted to explore the differences in the psychological health status of nurses at different levels of economic development and regions, and to analyze the factors that affect the psychological health level of nurses from multiple perspectives.





6 Conclusion

Insomnia and psychological resilience are related to nurses’ negative emotional symptoms, and that insomnia and psychological resilience interact to influence nurses’ negative emotional symptoms. Based on the findings, there is the need to strengthen nurses’ sleep health education and psychological resilience development in real life, to actively conduct sleep hygiene counselling, and to timely intervene with nurses who already have sleep problems, which is an important and practical significance to improve their mental health and reduce symptoms of depression, anxiety, and stress.
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Introduction

Insomnia during pregnancy presents significant medical care challenges and heightens the risk of adverse outcomes for both pregnant women and fetuses. This study undertook a meta-analysis to assess the global prevalence of insomnia during pregnancy, examining both the overall prevalence and regional variations.





Method

The aim of this study was to perform a meta-analysis of articles indexed in PubMed, Embase, and Web of Science from the inception of these databases up to February 29, 2024. The study systematically reviewed the global prevalence of gestational insomnia and explored potential moderating factors, encompassing research type, publication date, regional influences, maternal age, pregnancy status, depressive symptoms, and anxiety symptoms.





Result

Forty-four studies, encompassing a total of 47,399,513 participants, were included in the analysis. The overall prevalence of insomnia symptoms during pregnancy was 43.9%. Regional factors and depression emerged as the main factors affecting insomnia, with Europe (53.6%) surpassing North America (41.0%), followed by South America (50.6%) and Asia (40.7%). High depression rates (56.2%) correlated with increased insomnia prevalence compared to low depression rates (39.8%). The type of research and publication date showed no significant impact on the prevalence of insomnia symptoms.





Conclusion

The meta-analysis results indicated that the prevalence of insomnia symptoms was higher during pregnancy, especially among pregnant women who were in a highly depressed state or located in the European region.





Systematic review registration

PROSPERO,  identifier CRD42018104460.
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Highlight

	Reassess the global prevalence of insomnia during pregnancy.

	The regional differences in insomnia disease were discussed.

	The possible reasons for the difference in prevalence were analyzed.







Introduction

Insomnia is a common clinical disorder characterized by difficulty falling asleep or maintaining sleep, often accompanied by symptoms such as irritability or fatigue when awake. It often occurs at least three times a week and lasted for a duration of at least three months, and can’t be attributed to other diseases or substances (1).

Research indicates that the incidence rate of insomnia in adults typically ranges from 6% to 10%, whereas among pregnant women it is notably higher at 38.2% (2, 3). Insomnia during pregnancy can be attributed to a varied of factors, such as physical discomfort, hormonal fluctuations, fetal growth (4), and emotional distress. Research has shown that insomnia during pregnancy (5) not only leads to a decline in quality of life, but also is a potential cause of premature delivery, cesarean section, prolonged delivery, pregnancy induced hypertension, pregnancy induced diabetes, and postpartum depression. Lu conducted a comprehensive review of sleep disorders and their association with adverse maternal and infant outcomes. The results revealed that sleep disorders, including insomnia, were associated with an increased risk of adverse pregnancy outcomes such as preeclampsia (OR=2.80, 95% CI 2.38-3.30), hypertension during pregnancy (OR=1.74, 95% CI 1.54-1.97), diabetes during pregnancy (OR=1.59, 95% CI 1.45-1.76), cesarean section (OR=1.47, 95% CI 1.31-1.64), and premature delivery (OR=1.38, 95% CI 1.26-1.51) (6); Additionally, a study demonstrated that insomnia was associated with an increased risk of perinatal suicide (OR=4.76, 95% CI 1.83-12.34) (7). Therefore, insomnia poses a significant threat to maternal and fetal health throughout pregnancy.

In the 2020 review on the prevalence of insomnia, the authors conducted subgroup analysis on variables including maternal age, gestational age, depressive symptoms, and gestational period (8). The review found that maternal age, gestational age, and anxiety significantly impact the prevalence of insomnia. Due to the limited number of articles included, the authors did not compare regional prevalence rates. As is well known, insomnia during pregnancy is a sleep disorder caused by various confounding factors. Regional studies are important for the prevention of women’s health. In China, a cross-sectional study on insomnia in Chinese pregnant women showed that 24.3% of the pregnant women suffered from insomnia, and found that maternal age, attained education, occupation, monthly household income, insurance coverage, relationship with the mother-in-law, gestational age, and anxiety symptoms were independently risk factors for insomnia (9). A Canadian study found that good social attention and partnership can reduce the incidence of prenatal depression and thus reduce the risk of insomnia during pregnancy (10). Similarly, several studies of pregnancy insomnia in the United States have found that degree of social concern is related to differences in the risk of pregnancy insomnia (11, 12). What’s more, different countries and regions may also have significant differences in the prevalence of insomnia during pregnancy due to diet, social life pressure, cultural background, and national women’s policies.

Based on this, we conducted a comprehensive database search and compare the prevalence of insomnia during pregnancy in different countries by region. These results will provide some reference evidence for the formulation of prevention and health policies in high prevalence areas, thereby increasing social attention to women’s health.





Methods

A systematic review and meta-analysis were conducted on articles related to insomnia symptoms during pregnancy. Both systematic reviews and meta-analyses were reported in accordance with the PRISMA Declaration Guidelines (13). This review has been registered in the PROSPERO database (registration number: CRD42018104460). The PRISMA checklist could be found in Supplementary Material 1. The PICOS method was used in formulating research questions (14).




Search strategy

A full-text search was conducted on the PubMed, Embase, and Web of Science databases, with a time limit for papers published until February 29, 2024, including articles that reported insomnia rates during pregnancy through self-report or questionnaire surveys. The search algorithm was based on terms such as ‘pregnancy’ and ‘insomnia’. Specific search strategies were in Supplementary Material 2.

The selected titles and relevant abstracts of the articles were reviewed. Each article was categorized as ‘yes’, ‘no’, or ‘possible’, with articles marked as ‘no’ being excluded from the analysis. The entire articles with titles or abstracts marked as ‘yes’ or ‘possible’ were thoroughly reviewed to determine if they met the inclusion criteria. Please refer to Figure 1 for a detailed flowchart outlining the detection program for the study.

[image: Flowchart outlining the identification and selection of studies for meta-analysis. Initially, 18,074 records were identified from PubMed, Embase, and Web of Science. After removing 7,562 duplicates, 10,512 records were screened, and 10,312 were excluded. From 200 reports sought for retrieval, none were unavailable. Eligibility assessment involved 200 reports, with 152 full-text articles excluded for various reasons, including non-standardized measures and irrelevance to insomnia prevalence. Forty-eight studies were qualitatively synthesized, and 44 were included in the quantitative meta-analysis.]
Figure 1 | Flow chart.





Research selection

The P-population was Women with pregnancy, the I-study has no intervention, the C-compare with and without sleep problem, the O-outcome is insomnia, and S-study included Randomized controlled studies, cohort studies, cross-sectional studies, case-control studies. The study included data on the prevalence of insomnia among pregnant women, or reported the number of individuals with insomnia. Research methods involved self-reporting, questionnaire surveys, and the measurement of epidemiological data.

Exclusion criteria: The sample consisted solely of pregnant women with sleep disorders. Studies that used non-standardized measurement methods, such as evaluating insomnia with a single question, were not included. Furthermore, studies that were case reports, systematic reviews, or used data from previous studies were also excluded.

The first and second authors (FR and WH) independently reviewed these studies and conducted a full-text review based on inclusion and exclusion criteria to further exclude studies that were not qualified. Any differences were be resolved by the senior author (ZS).





Data extraction

The first (FR) and second (WH) authors independently extracted data to confirm accuracy. The third author (ZS) confirmed the accuracy of the included data. The studies selected for review are recorded using standardized tables to describe the important variables of each study. The estimated prevalence of insomnia was obtained by extracting data on the number of cases, total sample size, or percentage of samples identified as having insomnia symptoms, as well as the study type, region, maternal age (year), gestational age (week), and percentage of anxiety or depression cases (see Table 1).

Table 1 | Basic information included in the literature.


[image: A table listing various studies on sleep disorders, including details such as author, text type, release year, country, average age, age range, number of people, case, diagnostic criteria, and types of psychological problems. The table includes multiple entries with countries like Lebanon, America, China, and Poland, and diagnostic tools like the Insomnia Severity Index and Pittsburgh Sleep Quality Index. Psychological problems mentioned include depression, anxiety, and pressure.]
Meta-analysis was conducted using the comprehensive software STATA 16.0. A random effects model was chosen for analysis based on the level of heterogeneity, typically with I2>50%. The I2 index was used to assess heterogeneity between point estimates, indicating the proportion of variation between point estimates attributed to heterogeneity. Traditionally, I2 values below 25% suggest low heterogeneity, while values between 25% and 50% suggest moderate heterogeneity, and values above 50% suggest high heterogeneity. Subgroup comparison was then employed to further investigate the sources of heterogeneity.





Quality evaluation

The Newcastle-Ottawa Scale (NOS) was used to evaluate the quality of the included observational studies, and it was generally considered that 1-3 was classified as low quality, 4-6 as medium quality, and 7-9 as high quality. Randomized controlled trials were evaluated using the Cochrane risk bias assessment tool.






Results

Figure 1 illustrated the flowchart of the search and selection process. Initially, a search yielded 18,074 records, of which 10,312 were filtered based on title and abstract after removing duplicates. Following a full text review of the remaining 200 studies, 152 studies were excluded due to unclear sleep outcomes. The meta-analysis included 44 studies (9–12, 15–54), involving a total of 47,399,513 participants in the analysis. The literature included 26 cross-sectional studies (9–11, 15–18, 21–26, 28, 30–34, 39, 41, 44, 45, 47, 49, 50), 13 cohort studies (12, 19, 20, 27, 29, 35, 36, 40, 42, 46, 51–53), 4 randomized controlled studies (37, 38, 43, 48), and 1 case-control study (54).

Figures 2 and 3 displayed a summary of insomnia prevalence rates and subgroup forest plots, indicating an estimated range of 1% -77.1% for the prevalence of insomnia among 44 study patients. The overall prevalence rate was 43.9% (33.5% - 54.4%). On this basis, multiple subgroup analyses were conducted.

[image: Forest plot showing effect sizes with 95% confidence intervals for multiple studies. Each study's effect size is represented by a square, with the size reflecting the study's weight. The overall effect is shown by a diamond shape. A vertical red dashed line indicates the point of no effect at 0.5. Various studies range in effect size and confidence, contributing to an overall effect estimate of 0.44 with a 95% confidence interval of 0.38 to 0.50. The plot suggests significant heterogeneity among studies.]
Figure 2 | Analysis results of total prevalence of insomnia.

[image: Forest plot showing a meta-analysis of studies categorized by region, country, document type, publication period, and depression grouping. It includes effect sizes (ES) and confidence intervals (CI) with squares representing ES and horizontal lines for 95% CI, centered around a vertical line for comparison.]
Figure 3 | Overall prevalence and subgroup analysis of insomnia.




Subgroup analysis based on region and country

Based on regional grouping results, the prevalence of insomnia in Asia was the lowest (9, 16–18, 23, 24, 29–34, 36, 39, 45, 54), with a specific value of 40.7% (34.1% - 47.3%); Pregnant women in Europe exhibited a high insomnia rate of 53.6% (45.6% - 61.6%) (10, 15, 20–22, 26, 37, 40, 41, 51–53); The prevalence rates in North and South America were 41.0% and 50.6%, respectively (11, 12, 19, 25, 27, 28, 35, 38, 42–44, 46–50). Further analysis of the prevalence of insomnia by the country revealed that Spain has the highest insomnia rate of 67.8% (52.6% - 82.9%, I2 = 92.9%) (37, 52), while China has the lowest pregnancy insomnia rate of 35.4% (21.3% -49.6%, I2 = 99.2%) (9, 16, 32, 34, 39, 54).





Subgroup analysis based on study design

According to the analysis of article categories, it was found that the prevalence of insomnia in randomized controlled studies was the lowest at 37.7% (12% - 63.5%) (37, 38, 43, 48).The prevalence of insomnia was relatively similar between cross-sectional studies (9–11, 15–18, 21–26, 28, 30–34, 39, 41, 44, 45, 47, 49, 50) and cohort studies (12, 19, 20, 27, 29, 35, 36, 40, 42, 46, 51–53), at 42.8% and 47.4%, respectively. Based on the analysis of publication years, there was no significant difference in the prevalence of insomnia.





Subgroup analysis based on psychological depression participants

Based on classification analysis, it was discovered that in studies with a high prevalence of depression, the occurrence of gestational insomnia rose by 56.2% (49.8% - 62.6%). This indicates that depression is a contributing factor to the elevated rates of insomnia.





Quality evaluation

The overall quality of the included literature was deemed high, with 24 studies in Table 2 offering moderate evidence and 2 studies presenting low-level evidence. Only one article in the randomized controlled study indicated low quality, as shown in Figure 4. The high quality of the papers contributes to the reliability of the analysis results.

Table 2 | The NOS scales evaluation table for observational studies was included.
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[image: Bar graph and table depicting risk of bias in studies. Bars show low, unclear, and high risks for various biases: selection, performance, detection, attrition, reporting, and others. Most biases are green (low risk), with some yellow (unclear) and one red (high risk). The table details risk levels for individual studies by Amezcua-Prieto C. (2020), David A Kalmbach (2023), Jennifer N. Felder (2020), and Rebeca Benito-Villena (2022), showing similar results.]
Figure 4 | Quality evaluation of 4 randomized controlled trials included.





Sensitivity analysis

After deleting each study item by item (Figure 5), the overall estimates remained stable, indicating that the studies did not significantly affect the overall combined prevalence estimate.

[image: Meta-analysis plot showing estimates and confidence intervals for various studies. Horizontal lines represent the confidence intervals, and open circles indicate the estimate for each study. The graph ranges from 0.32 to 0.56 on the x-axis, with a central vertical line at 0.44, suggesting the overall effect size across studies.]
Figure 5 | Sensitivity analysis.






Discussion

An in-depth analysis was conducted on the various factors influencing insomnia during pregnancy, indicating that sleep quality can be significantly impacted by pregnancy. As the pregnancy advances, there is a noticeable decline in sleep quality, with late pregnancy being the most disruptive period (53). Studies have indicated a strong correlation between subjective sleep scores and the severity of depressive symptoms (55). Moreover, pregnancy represents a physiological state characterized by continuous hormonal, physical, and behavioral changes that may significantly alter both sleep quality and duration (56).

The study found that the total prevalence of insomnia during pregnancy was 44.0%, significantly higher than the general population. This highlights the importance of addressing insomnia as a significant health issue during pregnancy. Subgroup analysis by region revealed the highest prevalence in Europe and the lowest in Asia. Further analysis was then conducted at the country level.

Among European countries, Spain, Poland, and Norway exhibited a higher risk of insomnia compared to the overall level of insomnia in this analysis. This finding is in line with previous European studies that have shown a relatively high prevalence of insomnia in the European population (57, 58). Pregnancy events will further exacerbate the burden of female insomnia. A self-reported survey conducted by David O’Regan on individuals with insomnia in Europe identified lifestyle factors and high levels of life stress as the primary causes of insomnia (59). Numerous articles on insomnia have also highlighted the impact of lifestyle factors such as diet, exercise, smoking, and sleep habits on the development of insomnia (60). Additionally, a study on diet and insomnia revealed a positive association between dietary glycemic load and insomnia risk (OR: 1.10; 95% CI, 1.01, 1.20) (61). Spain, Poland, and Norway, being developed countries, often experience higher life burdens and pressures due to the pursuit of a high quality of life. Meanwhile, the preference for sugary foods among Europeans may contribute to the increased risk of insomnia (62–64).

In the Asian subgroup analysis, Japan, a developed country, exhibited a higher prevalence of insomnia during pregnancy, in line with expectations. The study revealed that, apart from economic pressures, the societal focus on women played a significant role in causing insomnia. Notably, China has specific support measures for pregnant women, including reduced working hours, dietary adjustments, and tailored psychological counseling, effectively alleviating psychological stress (65, 66). Moreover, within the Chinese cultural context, pregnant women receive extensive care from family members, contributing to a low insomnia rate (65). These findings offer valuable insights for designing women’s health initiatives. Conversely, the status of women in Japan is comparatively lower, hindering access to social support and contributing to the high prevalence of insomnia among pregnant women (67).

North America mainly includes the United States and Canada. In this analysis, only the United States was considered, revealing a lower insomnia rate compared to the overall level. Throughout the past century, the United States has dedicated efforts to safeguarding women’s power and status. Additionally, being the most developed country globally, the United States boasts top-tier economic and medical advancements. These factors, including a robust system and favorable economic and medical conditions, play a vital role in ensuring a safe pregnancy and reducing the risk of insomnia in pregnant women (68–70).

A correlation between insomnia and depression has been observed. In recent years, the detection rate of pregnancy complications in clinical practice has been on the rise (71), attributed to changes in the living environment, maternal neuroendocrine function, and abnormal fetal development. Studies both domestically and internationally have reported a prevalence rate of depression symptoms during pregnancy among women with pregnancy complications ranging from 29.4% to 39%, significantly surpassing that of healthy pregnant women (72, 73).

Through data analysis, it was found that individuals with high levels of depression were at a higher risk of insomnia, and depression was positively correlated with an increase in sleep latency. A study found differences in the consistency of local activity in the auxiliary motor area and insula between patients with insomnia and those without. Patients with insomnia and severe depression exhibited differences in the intensity of spontaneous activity in the middle frontal gyrus and paracentral lobules compared to those without insomnia. Previous studies have shown that the potential neurobiological mechanisms of depression and insomnia symptoms may have included: (1) abnormalities in monoamine neurotransmitters, especially changes in 5-HT concentration, which were closely related to sleep awakening and depression, such as shortened REM latency in patients with depression; (2) Overexpression of biological clock genes and stress response genes; (3) Dysfunction of the hypothalamic pituitary adrenal axis (HPA) and abnormal release of cortisol (74). According to data, there was a close relationship between insomnia during pregnancy and depression at both the symptom and disease levels. Some women’s insomnia symptoms were relatively stable in the early stages of pregnancy, but temporarily increased in the late stages of pregnancy. This is closely associated with significant physiological and psychological changes, and pregnancy can be characterized as a period of heightened biological and situational stress (75), which may activate latent vulnerabilities and magnify them. Hence, many pregnant women might experience a worsening of insomnia symptoms in the later stages of pregnancy. For instance, around 70% of individuals with depression experience symptoms of insomnia, and the prevalence of depression among pregnant women with insomnia is 3-4 times higher than in those without insomnia (76). This bidirectional and cumulative relationship necessitates greater clinical attention, as gestational insomnia and depression both pose risk factors for adverse pregnancy outcomes.

Insomnia during pregnancy is not inherently harmful, but it can contribute to an elevated risk of various health complications for women, such as stillbirth, miscarriage, perinatal depression, and other adverse outcomes. As a result, it is essential to focus on non-pharmacological methods for preventing and managing insomnia during pregnancy. Psychological and social factors play a significant role in the varying prevalence of insomnia during pregnancy, with psychological factors often being linked to some social factors. Pan Chen and Eric S Kim suggest that enhancing overall well-being can be an effective way to alleviate negative psychological symptoms (77, 78). Therefore, enhancing the focus on women during pregnancy is crucial for safeguarding their health (79). China, with its historical cultural background, has shown a greater emphasis on women’s health compared to other developed countries. Drawing from China’s approach, strategies such as reducing the work intensity of pregnant women, promoting increased attention from family members and social groups, providing regular psychological counseling, and encouraging appropriate exercise like relaxation training and mindfulness can help alleviate psychological issues during pregnancy and improve sleep quality to some extent (80).





Limitations

In this meta-analysis, significant heterogeneity was found, which may be attributed to population characteristics, study design, evaluation of insomnia and measurement of outcomes, as well as clinical stages of pregnancy. Secondly, insomnia mainly came from subjective reports or questionnaire surveys, and differences in diagnosis may have a certain impact on the results. Due to the fact that the summary result of single arm rate is a descriptive result and not a difference comparison result, the statistical significance of publication bias is not strong. We strictly followed the inclusion and exclusion criteria to manually screen relevant articles, without any restrictions on the language or year of the study, thus minimizing the possibility of omitting any research related to the topic; We also conducted a stratified analysis based on geographical location, publication time, literature type, and degree of depression. Therefore, compared to other small-scale studies, our research results may have more reference value and robustness. Finally, due to the limited data on insomnia across various gestational periods, a subgroup analysis based on these different periods has not yet been conducted. Further studies are anticipated to provide additional verification in the future.





Conclusion

The prevalence of insomnia during pregnancy, reaching as high as 44%, has been displaying an upward trend year by year. Urgent attention must be directed toward women’s health issues. Insomnia during pregnancy not only elevates the risk of adverse pregnancy outcomes for women but also significantly affects fetal development and postpartum well-being. As widely acknowledged, insomnia during pregnancy stems from various complex factors, with regional disparities emerging as a central aspect warranting special attention. We aim to undertake further regional research in the future to enhance clinical evidence for developing regional policies aimed at safeguarding women’s health.
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Introduction: Warning signs serve as proximal indicators of suicide risk, making early recognition imperative for effective prevention strategies. This study aimed to explore self-identified suicide warning signs among Chinese patients with mood disorders based on safety planning framework.
Methods: Researchers collaborated with patients to develop a safety plan and compiled warning signs based on it. Word frequency and network analysis were conducted to identify key warning signs. Directed content analysis categorized these signs into cognitive, emotional, behavioral, or physiological themes according to the suicide mode theory. Additionally, we examined potential variations in reported warning signs among participants with different demographic characteristics, including age, gender, and history of suicide attempts.
Results: “Low mood” and “crying” emerged as prominent warning signs, with “social withdrawal” closely following. Patients commonly reported emotional themes during suicidal crises, often experiencing two to three themes simultaneously, primarily focusing on emotional, behavioral, and physiological themes. Males exhibited a higher proportion of concurrently reporting three sign themes compared to females (P < 0.05), while no difference was observed in warning signs among patients with other demographic traits.
Discussion: This study offers a nuanced understanding of warning signs among mood disorder patients in China. The findings underscore the necessity for comprehensive suicide risk management strategies, emphasizing interventions targeting emotional regulation and social support. These insights provide valuable information for enhancing suicide prevention and intervention efforts.
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1 Introduction

Suicide is a significant global public health issue, and its prevalence among young people has been particularly concerning. The World Health Organization (WHO) estimates that suicide is the second leading cause of death among individuals aged 15–29 globally (1). In China, suicide remains a major cause of mortality among young people (2), with recent studies reported that suicide rates among people aged 10–24 years was 2.86 per 100,000 individuals in 2021 (3) and with an average annual growth rate of 17.17% from 2017 to 2021 (4). Furthermore, adolescents diagnosed with mood disorders are at heightened risk of suicide (5). A meta-analysis has indicated that the suicide rate among individuals with mood disorders exceeds that of the general adolescent population by more than 30 times (6). Thus, research on suicide within this demographic holds significant public health implications.

Current suicide prevention practices in China involve a multi-faceted approach, including mental health education, crisis intervention hotlines, psychological counseling services, medication, and hospitalization (7). In addition to these efforts, brief social psychological interventions, such as safety planning, have gained more and more attention due to their simplicity, effectiveness, and cost-efficiency (8). Safety plans have emerged as a promising intervention to mitigate the risk of suicide among high-risk groups (9). A safety plan is a personalized, practical plan that includes strategies and resources to help individuals cope during a crisis. It typically involves identifying warning signs, employing coping strategies, contacting support networks, and accessing emergency services (10).

Warning signs are defined as “the earliest detectable signs indicating increased risk of suicide in the near-term (i.e., within minutes, hours, or days),” highlighting their proximal relationship to suicidal behavior (11). However, compared to the extensive literature on distal risk factors, there is limited data on warning signs (12). While the presence of risk factors may indicate the possibility of engaging in suicide-related behaviors at some point throughout one's life (i.e., “chronic” factors), it does not provide information about an individual's imminent risk for suicide attempt (13). Therefore, the timely and effective identification of suicide warning signs holds greater potential for saving lives among high-risk individuals.

The identification of warning signs for acute suicide risk has been a central focus for researchers, clinicians, and other stakeholders in the field of suicide prevention for decades. In 2003, experts proposed a consensus list containing 12 warning signs, which has since been widely cited in scientific literature and extensively disseminated to the public (11). Currently, empirical research on warning signs has made some new advancements. Scholars have reported specific warning signs among various at-risk populations, including gun owners (14), active-duty soldiers (15), and adult patients hospitalized for suicide attempts (16). Gender differences in warning signs have also been investigated, with agitation being associated with suicide attempts in male psychiatric inpatients but not in females (17). Furthermore, some researchers have employed controlled study designs to validate warning signs that significantly influence suicidal behavior, thereby providing valuable insights for acute risk management decisions (18). However, there remains a significant gap in empirical research on suicide warning signs within the specific cultural context of China. Given the unique socio-cultural factors that may influence the manifestation and interpretation of warning signs among Chinese populations, it is imperative to conduct targeted research in this area.

Hence, this study aimed to achieve three primary objectives: Firstly, to compile warning signs from participant safety plans in a sample of hospital outpatients; Secondly, to employ word frequency analysis and network analysis to elucidate the characteristics of these warning signs; Thirdly, to encode and categorize warning signs guide by suicide mode, and to examine potential variations in reported warning signs among participants with different demographic characteristics. Through these objectives, our study sought to deepen our understanding of suicide warning signs among Chinese patients diagnosed with mood disorders.



2 Materials and methods


2.1 Participants and recruitment

Participants were recruited from outpatient psychiatric clinics in three regions of China between November 2021 and December 2023 using convenience sampling (19). All participants fulfilled the following inclusion criteria: (1) age from 12 to 25; (2) self-reported suicidal ideation within the past 2 weeks; and (3) diagnoses met the criteria for mood disorder as defined by the International Classification of Diseases (ICD-10). Exclusion criteria were: (1) previous or current psychotic symptoms or other psychiatric illness; (2) being judged by a psychiatrist to be currently having a manic episode; (3) inability to provide informed consent or answer self-assessment questions due to cognitive impairment.

Approvals were obtained from the Institutional Review Boards (IRBs) of the Xiangya School of Public Health, Central South University (XYGW-2021-73 and XYGW-2022-39), the Affiliated Brain Hospital of Guangzhou Medical University (2021–089) and Tianjin Anding Hospital (2023–01 and 2023–02). Written informed consent was obtained from all participants (and one of their parents if they were under 18 years old). This study is one part of a larger project (20) (Zhu et al., manuscript submitted)1 and participants received a smartband (~$25 US dollar) as compensation for their involvement in the baseline assessments, which included the safety plan intervention.



2.2 Data sources

After obtaining informed consent, researchers instructed patients to complete a series of self-report questionnaires to collect personal information, including demographic data (e.g., age, gender, ethnicity, highest level of education, etc.) and clinical data (suicidal ideation, depression levels and the history of past suicide attempts). Suicidal ideation within a week was assessed using the Chinese Version of the Beck Scale for Suicide Ideation (BSI-CV) (21). In this study, the BSI-CV demonstrated good internal consistency (Cronbach's α = 0.84, 95% CI : 0.790–0.878). Depression levels were measured using the Patient Health Questionnaire-9 (PHQ-9), where scores of 5, 10, 15, and 20 indicate mild, moderate, moderately severe, and severe depression, respectively (22). The PHQ-9 also showed good internal consistency in the current study (Cronbach's α = 0.76, 95% CI: 0.687–0.816). The history of past suicide attempts was investigated with the question: “Have you ever attempted suicide in your life?”

Researchers then collaborated with patients to develop a safety plan, a process that typically lasted between 20 and 40 min. Initially, researchers explained the purpose of the safety plan and its role in managing suicide risk. Following this, patients were guided to describe their most recent suicide crisis, recounting events before, during, and after the crisis, including triggers and their responses (10). A suicide crisis could involve the most recent suicide attempt or, if there had been no recent suicidal behavior, a recent period of intense or severe suicidal thoughts (10, 23). This narrative helped identify individual warning signs and outline the steps of the safety plan. Finally, researchers transcribed this information onto two paper forms: one copy was given to the patient, and the other was retained by the research team. Warning signs extracted from the safety plans were analyzed for subsequent analysis.



2.3 Quality control

To ensure the objectivity of the research process and the reliability of the data, we implemented the following quality control measures: First, all investigators underwent rigorous training prior to the development of the safety plan, including studying Stanley & Brown's manual on safety plans (24), watching official videos (Suicide Prevention | The Joint Commission), and participating in role-playing exercises guided by clinical psychiatrists. During the creation of the safety plan, with patient consent, we recorded the process, which was later reviewed by clinicians and crisis intervention experts to ensure quality. Secondly, during the process of identifying warning signs, we extensively engaged with participants to encourage genuine expression. Drawing from the Safety Plan Treatment Manual (24), we used prompts such as “How will you know when to use the safety plan?” and “What do you experience when you start to think about suicide or feel extremely depressed?” to elicit responses in the participants' own words. Additionally, we minimized researcher intervention and maintained neutrality whenever possible.



2.4 Data analysis
 
2.4.1 Word frequency analysis

The text containing warning signs was copied into a document, and the ROST ContentMining software was utilized for word frequency analysis. Characteristic terms such as “passive suicidal ideation” and “social withdrawal” were incorporated into a customized dictionary. Subsequently, the document underwent segmentation and word frequency calculation using the software. Following filtering, meaningful high-frequency characteristic words along with their frequencies were obtained. To present the word frequency analysis results in the paper, we translated high-frequency Chinese words into English. These translated English terms were then visualized using a word cloud (https://www.wordclouds.com/), where darker colors and larger characters signify higher probabilities (25).



2.4.2 Network analysis

High-frequency words merely reflect the primary domains of concepts through extracted phrase attributes, while co-occurrence network analysis utilizes network structures (nodes and edges) to quantify diverse relationships between words, thereby uncovering inherent associations among high-frequency terms (26).

In this study, we generated an initial keyword co-occurrence matrix using ROST and visualized the network structure with Gephi software (27). Within Gephi, we employed the Fruchterman Reingold layout to depict intricate networks, effectively illustrating spatial relationships and connection densities among nodes. During visualization, nodes represented warning signals within the text, with node size correlating to their degree, indicating their significance; edges portrayed co-occurrence links between nodes, with thicker edges denoting stronger connections, reflecting the proximity and frequency of co-occurrence among key terms. Additionally, we utilized Gephi's statistical analysis module to compute topological parameters such as degree centrality, closeness centrality, and betweenness centrality, facilitating a deeper analysis of the network's complexity and the significance of pivotal nodes (28). Furthermore, we conducted comparative analysis of network structures based on gender (male or female).



2.4.3 Content analysis

Directed qualitative content analysis is particularly well-suited for scenarios where prior knowledge of the subject is available. This method involves categorizing data using a set of predefined codes (deductive coders) created from existing theories or frameworks (29–31). In this study, we utilized the Suicide Mode framework proposed by Rudd as the coding framework (32). The Suicide Mode conceptualizes a network of cognitive, behavioral, emotional, and physical experiences that are simultaneously activated in response to triggering events, such as life stressors. These internal experiences interact with external life events, contributing to the maintenance of suicidal thoughts and behaviors (33). Guided by the Suicide Mode framework (32) and referencing existing literature (11, 14, 16, 34) and incorporating our newly summarized findings from a qualitative review of transcripts, we developed a coding system aligned with warning signs (Supplementary material). This system comprises 22 subcategories (considered deductive coding) and 4 main categories (cognitive, emotional, behavioral, physiological), enabling a systematic understanding and classification of the various signs exhibited by patients.

The coding process was independently conducted by two coders across three stages. Initially, warning signs were extracted from safety plans, such as “can't control my tears”. Then, both coders independently conducted primary coding on the extracted warning signs according to a predefined coding framework (Supplementary material). For instance, “can't control my tears” was categorized as “emotional pain (sadness, emptiness, hurt)”. Finally, these preliminary themes were compared with the four established structures of the suicide model and independently categorized by the two coders into behavioral, cognitive, emotional, and physical themes. For example, “emotional pain (sadness, emptiness, hurt)” was categorized under “emotional”. More coding examples can be found in Table 1. Coding consistency was evaluated using kappa values, with subcategory coding achieving a kappa of 0.80 and main category coding achieving 0.82, indicating strong consistency in coding outcomes (35). Any discrepancies encountered during coding were resolved through conference discussions, and the final coding scheme was endorsed by senior researchers.


TABLE 1 Content, code, and categories of warning signs from participant safety planning.

[image: Table outlining example warning signs, their codes, and categories. Signs include hopelessness, chest issues, social withdrawal, stomach issues, cognitive disturbance, and preparations for suicide. Categories are cognitive, physiological, behavioral, and emotional.]

Finally, a series of chi-square analyses were performed to examine differences in reported warning signs among different demographic groups (e.g., age, gender, history of suicide attempts). All statistical analyses were conducted using SPSS 26.0.





3 Results

As shown in Table 2, of the 124 participants, the majority were females (71.8%) and most were high school or university students (78.2%), with a mean age of 19.2 ± 3.0. Among these participants, 74.2% were diagnosed with depression and 25.8% with bipolar disorder. The average scores for depression and suicidal ideation at baseline were 18.8 ± 4.9 and 14.7 ± 6.8, respectively. Additionally, 47.6% reported a history of suicide attempts.


TABLE 2 Sociodemographic and clinical characteristics of participants (n = 124).

[image: Demographic and clinical characteristics table. Gender: Male 35 (28.2%), Female 89 (71.8%). Age (mean ± SD): 19.2 ± 3.0, Young adult 79 (63.7%), Adolescent 45 (36.3%). Residence: Urban 85 (68.5%), Rural 39 (31.5%). Education: Junior high school 22 (17.7%), High school 41 (33.1%), College 61 (49.2%). Occupation: Student 97 (78.2%), Working 19 (15.3%), Unemployed 8 (6.5%). Diagnosis: Depressive disorder 92 (74.2%), Bipolar disorder 32 (25.8%). Depression (PHQ-9 mean ± SD): 18.8 ± 4.9. Suicidal ideation (BSI-CV mean ± SD): 14.7 ± 6.8. Suicide attempts last year: Yes 59 (47.6%), No 65 (52.4%).]


3.1 Word frequency analysis

We compiled a total of 442 warning sign items from 124 safety plans. After processing with the ROST software, including tokenization and synonym merging, a total of 69 keywords were generated, as illustrated in Figure 1. The size of each word in the image corresponds to its frequency, with “low mood” emerging as the most common keyword, followed by “cry,” “social withdrawal,” “irritability,” and “tremble.” To provide a more direct visualization of the distribution of high-frequency keywords, the top 30 words were extracted and are presented in Table 3.


[image: Word cloud with terms related to mental health, featuring prominent words like "low mood," "irritability," "cry," "social withdrawal," "suicidal ideation," and "fear." Other terms include "anxiety," "dizziness," "self-injurious behavior," and "headache," emphasizing various emotional and physical symptoms.]
FIGURE 1
 Word cloud visualization of warning signs.



TABLE 3 The frequency, degree, closeness centrality, and betweenness centrality of the top 30 keywords.

[image: A table listing different words associated with emotional and physical states, ranked by various measures such as frequency, degree, closeness centrality, and betweenness centrality. Key terms include "low mood", "cry", "social withdrawal", and "irritability", with corresponding numerical values in each category. The data seems to analyze the interrelationships and prominence of these terms.]



3.2 Network analysis

The network structure of warning signs is illustrated in Figure 2. Notably, nodes representing “low mood” and “cry” are the most prominent, with “tremble,” “irritability,” “social withdrawal,” and “dyspnea” following closely behind, underscoring their central importance in the network. Examination of the line thickness reveals that words closely associated with “low mood” include “cry,” “social withdrawal,” “irritability,” and “silence,” while words closely linked to “cry” are “irritability” and “social withdrawal”. Detailed information regarding the degree centrality, closeness centrality, and betweenness centrality of each node is provided in Table 3.


[image: Network diagram illustrating associations between various symptoms related to mental and physical health. Central nodes include "low mood," "irritability," "cry," "dyspnea," and "dizziness," connected to terms like "fatigue," "headache," and "withdrawal." Nodes are color-coded by prominence with darker shades indicating more central symptoms.]
FIGURE 2
 Network structure visualization of warning signs.


This network has 34 nodes (warning sign words) and 101 communication links between nodes. The density of this network is 0.18, meaning that out of 100% possible connections between the network nodes, only 18% was established. This indicates lower coherence between the network nodes. Table 3 shows the degree centrality, closeness centrality, and betweenness centrality of each node. As can be seen, nodes representing “low mood” and “cry” are the most prominent, with “social withdrawal,” “irritability,” and “shiver” following closely behind, underscoring their central importance in the network.

Furthermore, male network (Figure 3A) consisted of 44 nodes and 101 edges, with a network density of 0.11. In contrast, the female network (Figure 3B) comprised 31 nodes and 202 edges, resulting in a higher network density of 0.21. This comparison highlights that while the male network had a greater number of nodes, it exhibited a lower edge count and density compared to the female network. This indicates that men experience a broader range of warning signs before a suicide crisis, but these signs are less interconnected. In contrast, the warning signs in the female network are more tightly connected. Regarding node degree centrality, both male and female networks prominently featured nodes such as “low mood,” “cry,” “social withdrawal,” and “irritability,” which were consistently influential across the entire network.


[image: Two network diagrams labeled A and B depict connections between various psychological symptoms. Diagram A shows "mood," "cry," "irritability," and "social withdrawal" as central nodes, illustrated in red, with multiple links. Diagram B highlights "low mood," "cry," "irritability," and "social withdrawal," also in red, showing a dense network of associated symptoms, including "fatigue" and "energy loss." The diagrams illustrate relationships between these symptoms using lines to indicate connections.]
FIGURE 3
 (A) Network structure visualization of male warning signs. (B) Network structure visualization of female warning signs.




3.3 Content analysis

Directed content analysis revealed that within the sample, approximately two-thirds (76.6%, n = 95) of participants reported experiencing at least one emotional warning sign. Similarly, a comparable proportion reported at least one behavioral (50.8%, n = 63) or physiological warning sign (52.4%, n = 65), while 39.5% (n = 49) reported at least one cognitive warning sign. The chi-square test results presented in Table 4 indicated that there were no statistically significant differences in the proportion of reported warning signs among patients of different genders, ages, or histories of suicide attempts (P > 0.05).


TABLE 4 Comparison of warning signs depending on gender, age, and past suicidal attempts (n = 124).

[image: Table displaying the distribution of themes (Cognitive, Emotional, Behavioral, Physiological) and the number of themes reported among different genders, ages, and past suicidal attempts. Data is presented with counts and percentages, alongside corresponding p-values for each category comparison across variables: gender, age, and suicidal attempts.]

Regarding the quantity of reported warning sign themes, participants most frequently reported experiencing two themes simultaneously (48.4%), followed by three themes (25.0%), one theme (19.4%), and four themes (7.3%). The chi-square test results presented in Table 4 revealed a higher proportion of males reporting three sign themes simultaneously compared to females (P < 0.05). However, there were no statistically significant differences in the proportions of sign themes reported among patients of varying ages or histories of suicide attempts (P > 0.05).




4 Discussion

This study extensively investigated suicide warning signs among Chinese mood disorder patients. To our knowledge, it is the first to utilize network analysis in studying suicide warning signs. Additionally, we employed content analysis to categorize these signs according to suicide mode, thereby facilitating a deeper understanding of their meaning and characteristics. These insights offer valuable contributions to suicide prevention and intervention strategies.

The majority of patients in this study reported at least one emotional warning sign (e.g., low mood, cry, anger), with over half reporting at least one physiological warning sign (e.g., headache, dizziness, insomnia) or behavioral warning sign (e.g., social withdrawal, engagement in non-suicidal self-harm), and fewer reporting at least one cognitive warning sign (e.g., feeling abandoned, rumination). Additionally, patients typically reported experiencing two to three warning signs simultaneously, primarily concentrated in emotional, behavioral, and physiological domains, suggesting that suicide risk management measures for mood disorder patients should be multifaceted.

Firstly, from the perspective of word frequency analysis and network analysis results, “low mood” and “cry” were evidently the most prominent signs, positioned at the center of the network diagram, indicating their high correlation with the remaining signs and their potential to maintain or trigger them within this sample. This pattern aligns with the tenets of the fluid vulnerability theory (33), which suggests that external events contribute to triggering or activating the suicide mode, with suicidal intent and emotional distress being active direct manifestations. Similarly, Shneidman's (36) theory of suicide describes psychache (i.e., emotional or psychological pain) as the primary motivator of a suicide attempt (37). Therefore, targeting these negative emotions and teaching patients emotion regulation and distress tolerance skills emerged as important goals for reducing suicidal ideation. Indeed, evidence has shown that treatments such as dialectical behavior therapy (38) and mindfulness training (39) significantly lowered suicide rates among individuals with emotional dysregulation.

Secondly, “social withdrawal” emerges as another crucial warning sign, closely associated with “low mood”. Previous studies have indicated a positive correlation between social withdrawal and suicidal ideation, with this correlation is influenced by emotional symptoms (40). Social withdrawal diminishes the social support available to patients, potentially exacerbating the severity of emotional symptoms, which, in turn, further intensifies social withdrawal (41, 42). This creates a vicious cycle wherein worsening emotional symptoms significantly heighten the risk of suicidal ideation (43). Consequently, clinicians must recognize that social withdrawal may elevate the risk of subsequent suicide in mood disorder patients. Social support interventions aimed to prevent suicide by providing social support and strengthening social ties may be necessary for this population (44).

Furthermore, physical symptoms such as “insomnia,” “headaches,” and “trembling” emerge as common warning signs and represent significant symptom manifestations in mood disorder patients (45). In individual patients, physical pain and depression may arise from various factors in diverse ways (19). It is crucial to recognize that pain and depression are intricately intertwined, exacerbating both physical and psychological symptoms (46), and consequently elevating an individual's suicide risk. Additionally, our findings indicate that while patients often report experiencing “passive suicidal ideation”, they seldom verbalize explicit suicidal thoughts or engage in preparatory actions. This underscores the importance for doctors or family members to closely observe patients' words and actions, identifying potential signs of suicide risk in a timely manner. Of particular note is that the combination of multiple manifestations or rapid changes in depressed mood increases the risk of suicide (47), so doctors and family members should pay attention to multiple signs exhibited by patients, including social withdrawal, engaging in self-harm behaviors, and some obvious physical symptoms, rather than solely focusing on low mood as a single indicator.

While all patients in our study reported at least one warning sign, we did not observe differences in the frequency of reported warning signs among various demographic groups within the sample, including age, gender, and history of suicide attempts. This finding aligns with Bauder's study of 88 firearm owners (14). However, it is crucial to recognize that warning signs may not be uniform across different populations, given the unique characteristics of each group. For example, adolescent females might be more influenced by hormonal changes, have poorer emotional regulation, and be more prone to negative emotions such as anxiety and depression (48). Furthermore, our study found that the male warning sign network contained more signs than the female network, though with less interconnection between these signs. It indicates that interventions for men should address multiple warning signs through comprehensive evaluations and individualized treatment plans. In contrast, the higher interconnectedness of warning signs in the female network suggests that addressing key symptoms may have a cascading effect, potentially mitigating other related symptoms. By understanding the unique network structures of warning signs in males and females, clinicians can develop more effective, personalized interventions that address the specific needs of each gender. Future research should continue to explore these differences to further develop and enhance preventive strategies. Additionally, research indicates that adolescents might prioritize emotional states such as sadness and anger more than young adults (23). It's possible that our study's broad coverage of warning signs and relatively small sample size limited our ability to detect nuanced differences. Future research endeavors could delve into more specific and detailed examinations to enhance our understanding in this area.

This study had several limitations. Firstly, the study participants are all mood disorder patients, potentially biasing results toward this specific group, including higher rates of emotional warning signs. Hence, future research should explore more diverse populations in China to validate and broaden these findings. Secondly, Data collection relies on collaboration between patients and researchers, potential researcher bias and observer effects may have influenced the generation of safety plan warning signs. Despite that we have taken several measures to mitigate these influences, the presence of such biases could still present. Lastly, categorizing certain warning signs presented difficulties. For instance, “loneliness” is a multifaceted phenomenon associated with feelings of isolation and concurrent emotional distress (49). This complexity raises questions about whether “loneliness” should be classified as “cognitive” or “emotional”. Future research could integrate Exploratory Factor Analysis or Principal Component Analysis with larger sample sizes to categorize warning signs more systematically and objectively, potentially uncovering new insights into warning sign types and group differences. Addressing these limitations in future research endeavors is essential to enhance the reliability and validity of study findings.

In conclusion, this study offers a nuanced understanding of self-identified warning signs among patients with mood disorders. Our analysis highlights the prevalence of emotional indicators, notably low mood and crying, alongside the significance of social withdrawal and physiological symptoms like insomnia. These findings underscore the necessity for comprehensive suicide risk management strategies, emphasizing interventions targeting emotional regulation and social support. While our study did not find significant differences in warning signs based on key demographic characteristics, further research is warranted to explore nuanced differences. Overall, our findings contribute to the growing body of knowledge on suicide prevention in China, emphasizing the importance of tailored interventions informed by qualitative analysis.
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Objective: To explore the impact of intergenerational connections on cognitive function in middle-aged and older adults (45–60 years and over 60 years, respectively) and analyze the urban–rural and sex differences in the effects of intergenerational connections on cognitive function.
Method: Based on China Health and Retirement Longitudinal Study data (CHARLS), this study conducted ID matching for four waves of data from 2011, 2013, 2015, and 2018. Cognitive function was measured via Telephone Interview for Cognitive Status-modified (TICS-m), word recall, and imitation drawing. Using a combination of cross-sectional and longitudinal research, we constructed the cross-lagged panel model (CLPM) with a sample of 1,480 participants to explore the relationship between intergenerational connections and cognitive function.
Results: This study examines the impact of intergenerational connections on cognitive function in middle-aged (45–60 years) and older adults (over 60 years) using data from the CHARLS. It identifies urban–rural and sex differences, with notable effects among rural female participants. The frequency of meeting with one child negatively predicts cognitive function (β = −0.040, p = 0.041), and the frequency of communication with one child positively predicts cognitive function (β = 0.102, 0.068, 0.041, p < 0.001, p = 0.001, 0.045). Meanwhile, intergenerational connections with multiple children positively predicts cognitive function (β = 0.044, p = 0.031), (β = 0.128, 0.084, and 0.056, p < 0.001, 0.001, p = 0.008). There are urban–rural and sex differences in the effects of intergenerational connections on cognitive function; additionally, the effects of intergenerational connections on cognitive function are significant in rural female middle-aged and older adults.
Discussion: This study proposes the theory of skewed intergenerational support, which suggests that as middle-aged and older adults age, the responsibility for intergenerational support is skewed toward one child. This leads to conflicts between middle-aged and older parents and the child, which further affects cognitive function. In addition, this study put forward the boat-carrying theory of intergenerational relations and “to hold a bowl of water level” is the art of dealing with intergenerational relationships.
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 CHARLS; cross-lagged panel model; intergenerational support; intergenerational connection; cognitive function; longitudinal research; middle-aged and older adult; rural China


Introduction

In the wake of profound demographic shifts in China, the 21st century has witnessed the emergence of population aging as a critical social challenge (1). Recent data from the seventh national population census reveals a striking statistic: in 2020, the cohort aged 60 and above reached 264 million, representing 18.7% of China’s total population (2). This demographic trend poses formidable hurdles for the sustainable development of socio-economics and healthcare systems (3). Cognitive dysfunction stands out as a significant concern, notably impacting the physical and mental wellbeing of China’s middle-aged (45–60 years) and older (over 60 years) populations (4). Cognitive dysfunction, characterized chiefly by memory impairment, along with disturbances in attention, executive function, and visuospatial abilities (5), critically undermines the autonomy and life quality of these individuals. Its progression into severe stages necessitates long-term care, thus profoundly affecting the healthy life expectancy of this demographic (6, 7). Understanding the dynamics influencing cognitive function is therefore a vital step toward enhancing the cognitive health and overall wellbeing of middle-aged and older adults. This study aims to delve into these dynamics, offering insights that could inform strategies to bolster cognitive function in this increasingly significant segment of the population.

Convoy model of social relations posits that the network of family, friends, and other social connections plays a pivotal role in safeguarding an individual’s physical and mental health throughout their lifespan. This model underscores the value of social support and emotional satisfaction derived from these networks in fostering personal health and subjective well-being (8, 9). Meanwhile, the theory of cognitive reserve, suggests that variations in cognitive task processing leads to differential resilience against brain pathology or age-related changes (10). Research aligned with this theory has indicated that a healthy lifestyle and cognitively stimulating activities, such as engaging in leisure activities and social interactions, beneficially influence the cognitive abilities of older adults (11, 12). Furthermore, the theory of family modernization emphasizes the enduring importance of intergenerational interactions in providing daily care and emotional and economic support, even amidst societal modernization. The family unit remains a primary source of these support systems, with parent–child communication forming a crucial component (13). Based on these theoretical foundations, this study hypothesizes that the intergenerational connections between middle-aged and older adults and their children significantly impacts cognitive function. But more research needed on how visits from children impact middle aged and older adults cognitive health and should consider the heterogeneity of the form of intergenerational interactions. Therefore, even there is research suggest that intergenerational contact improves older people’s math test performance (14), understanding the different forms of intergenerational contact and the variations within and between families is crucial. Additionally, most studies focus on short-term effects, and long-term effects need further exploration. Our investigation seeks to explore this relationship, contributing to the nuanced understanding of cognitive health determinants in an aging population.

In the context of China’s urban–rural dual structure, significant health disparities shaped by long-standing differences in living environments and lifestyles have become increasingly evident. These disparities are particularly pronounced in the health outcomes of middle-aged and older adults across urban and rural areas, reflecting a complex interplay of socio-economic and environmental factors (15). The advent and proliferation of modern communication tools have also transformed the nature and frequency of interactions between these adults and their children, potentially leading to differential impacts on cognitive function based on geographic location. This study posits that the urban–rural dichotomy in China may extend to the realm of cognitive health, influencing the efficacy of intergenerational connections on cognitive function among middle-aged and older adults. Further complicating this dynamic are the documented sex differences in cognitive function development and decline in these age groups (16, 17). Given the variances in parent–child relationships between mothers and fathers, our research aims to shed light on how these sex differences might modulate the influence of intergenerational connections on cognitive health. By delving into these multifaceted relationships, this investigation seeks to contribute to a deeper understanding of the nuanced factors affecting cognitive function in China’s aging population, exploring the entwined influences of urban–rural settings and sex. Previous research has underscored the beneficial role of emotional connections with children in sustaining and enhancing cognitive function among middle-aged and older adults (18). However, the scope of existing studies is limited, with a predominant focus on rural populations and a tendency to utilize cross-sectional methodologies. This approach often overlooks the experiences of urban middle-aged and older adults and generally relies on subjective perceptions of familial relationships. Additionally, the methodological reliance on aggregating data across multiple children masks the nuanced dynamics of individual intergenerational interactions. Addressing these gaps, our study employs an innovative mixed-method approach, integrating both cross-sectional and longitudinal data. This approach allows for a more comprehensive exploration of the effects of intergenerational connections on cognitive function, incorporating objective measures of interaction frequency. Particularly pertinent in the context of China’s pension system, where typically one child assumes the primary caregiving role, our analysis distinguishes between the overall average of intergenerational interactions and the specific influence of the closest child–parent relationship on cognitive health. Furthermore, this study aims to illuminate the understudied aspects of urban–rural and sex-based differences in cognitive function. By providing a more holistic understanding of these dynamics, the study seeks to contribute valuable insights into the complex interplay of familial, geographical, and sex factors affecting cognitive health in China’s aging population.

Grounded in the preceding theoretical and empirical considerations, this study articulates a set of hypotheses aimed at unraveling the complex dynamics of intergenerational connections and cognitive function among middle-aged and older adults in China:


H1: For middle-aged and older adults, higher intergenerational meeting frequency with the closest child negatively predicts cognitive function. This hypothesis challenges the conventional notion of the benefits of frequent interactions, proposing that excessive contact might have diminishing returns or even adverse effects on cognitive health. Because in Chinese culture, intimacy but also a certain distance is the best, and it is important to balance this scale, because “too much is as bad as too little”.
H2: For middle-aged and older adults, higher intergenerational communication frequency with the closest child positively predicts cognitive function. This hypothesis underscores the potential cognitive benefits derived from regular, albeit perhaps less intensive, interactions with one’s children.
H3: The average level of intergenerational connections with multiple children has a positive correlation with cognitive function. This hypothesis reflects the cumulative benefits of diversified family interactions, suggesting that a broader network of familial support can enhance cognitive health.
H4: The impact of intergenerational connections on cognitive function is more pronounced among rural female middle-aged and older adults. This hypothesis is informed by the unique socio-cultural and intergenerational dynamics in rural China, where intergenerational relationships might play a more vital role in influencing cognitive health in this population due to greater reliance on children for old-age care and women’s closer relationships with adult children than men’s.



These hypotheses aim to deepen our understanding of the nuanced ways in which family dynamics and socio-cultural contexts influence cognitive function in China’s aging population.



Methods


Sources

This study utilizes data extracted from the China Health and Retirement Longitudinal Study (CHARLS) conducted in 2011, 2013, 2015, and 2018. The China Health and Retirement Longitudinal Study (CHARLS) is a comprehensive and representative database of middle-aged and older adults in China. Since 2011, CHARLS has been collecting data every 2 years from a wide-ranging sample across 150 counties and 450 communities (villages) in 28 provinces, by use of multistage stratified probability-proportionate-to-size sampling (19). By 2018, the study had surveyed approximately 19,000 respondents from 12,400 households (20). CHARLS is widely recognized for its high-quality data collection and management processes. It employs rigorous quality control measures, including professional auditors and verification processes conducted by the Chinese Center for Disease Control and Prevention. This ensures the reliability of the data, making CHARLS one of the most robust databases available for studying aging in China. The CHARLS dataset aligns well with our research objectives, which focus on exploring the relationship between intergenerational connections and cognitive function among middle-aged and older adults. CHARLS includes detailed measures on intergenerational support, cognitive assessments, and comprehensive demographic and family information. The quality and applicability of CHARLS data have been demonstrated in numerous high-impact publications (19, 21, 22), especially the paper about the cognitive aspects (23). Data collection in CHARLS was executed through standardized questionnaires during face-to-face interviews. These interviews were facilitated using computer-assisted personal interview techniques to ensure data accuracy and consistency. Prior to the commencement of data collection, all respondents provided written informed consent, adhering to ethical research standards (20). The IDs (individualID, householdID and communityID) used by CHARLS can be matched with there counterparts in the baseline sample. The community IDs are the same, but the household IDs changed from an 9 digit number to an 10 digit number in other waves, the 10th digit is an indicator for splitting household due to divorce. As the householdID changed in the other waves, the inidividualID also changed. In Stata, we can use the command “replace householdID = householdID + “0”; replace individualID = householdID + substr (individualID, −2,2)” to adjust the IDs in the baseline sample. For this study, the dataset was meticulously filtered to correct for abnormal and missing values and to match individual IDs, ultimately yielding a sample size of 1,480 middle-aged and older adults. The inclusion criteria were participants aged 45 years and above with complete data on meeting frequency and communication frequency, as well as cognitive function data across the four waves of CHARLS in 2011, 2013, 2015, and 2018. The exclusion criteria included (1) age below 45 years; (2) missing data on meeting and communication frequencies; (3) incomplete cognitive function data across the mentioned periods. The sample size in 2011 was 10,029. We excluded 2,868 individuals due to the exclusion criteria. The sample size in 2013 was 18,605. We excluded 12,212 individuals due to the exclusion criteria. The sample size in 2015 was 21,095. We excluded 12,711 individuals due to the exclusion criteria. The sample size in 2018 was 19,816. We excluded 11,784 individuals due to the exclusion criteria. And we matched the ID of 4 waves, which resulted in 1480 eligible individuals. A detailed data screening process is illustrated in Figure 1.
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FIGURE 1
 Data screening process.




Research methodology


Independent variables

In this study, intergenerational connections were categorized into meeting frequency and communication frequency. In CHARLS, meeting frequency was obtained by asking participants, “How often do you see (child’s name)?” and communication frequency was obtained by asking participants, “How often do you have contact with (child’s name) either by phone, text message, mail, or email, when you did not live with (child’s name)?” Detailed information such as the assigned values are shown in Table 1.



TABLE 1 Variables setting and assignment.
[image: Table detailing variable settings and their assigned values for a study on intergenerational connections. Independent variables include meeting and communication frequency, both rated from 1 (other) to 10 (almost every day). Dependent variable is cognitive function, rated 0 to 21. Control variables include sex (0=female, 1=male), age (45-108), residence (0=rural, 1=urban), wage income (0=no, 1=yes), marital status (0=other, 1=married and living with a spouse), education level (0=primary school or below, 1=above), chronic disease condition (0=no, 1=yes), and depression (0-30). "Other" includes unmarried, separated, divorced, or widowed individuals.]

The current study delineates intergenerational connections through two distinct lenses: meeting frequency and communication frequency. These variables are integral to understanding the dynamics of familial interactions in the context of cognitive function among middle-aged and older adults. In the CHARLS survey, the frequency of meetings with children was ascertained by posing the question, “How often do you see [child’s name]?” to the participants. This inquiry aims to capture the physical, face-to-face interactions between the participants and their children. On the other hand, communication frequency was gauged through the question, “How often did you have contact with [child’s name] either by phone, text message, mail, or email, when you did not live with [child’s name]?” This question is designed to encompass a broader range of interaction mediums, accounting for the various forms of remote communication that have become increasingly prevalent. The operationalization of these variables is meticulously detailed, assigning quantifiable values to the responses, as outlined in Table 1. This approach facilitates a nuanced analysis of the impact of these forms of intergenerational connections on cognitive function.



Dependent variable

The assessment of cognitive function in this study was meticulously conducted through telephone interviews, employing a comprehensive approach that included the Telephone Interview for Cognitive Status-modified (TICS-m), word recall, and imitation drawing tasks. These methods were strategically chosen to evaluate various cognitive dimensions such as orientation, arithmetic abilities, memory recall, and visuospatial skills, which are critical in understanding the cognitive health of middle-aged and older adults. The orientation component involved queries about the current year, date, season, and day of the week, aiming to assess temporal awareness. Arithmetic abilities were examined through a task involving serial subtraction of 7 from 100. The imitation drawing task, involving the depiction of two overlapping pentagons, was used to gauge visuospatial capabilities. Additionally, the cognitive evaluation included a delayed recall test involving 10 words to assess memory function. Responses were quantitatively scored, with each correct answer receiving 1 point. This scoring system produced a cognitive function score ranging from 0 to 21 (Cronbach’s alpha = 0.8), where higher scores are indicative of superior cognitive abilities. This scale, employed in our study, is a widely recognized and validated measure for cognitive screening (24), offering robust and reliable insights into the cognitive status of the participants.



Control variables

Variables setting and assignment are presented in Table 1.




Statistical methods

This study utilized STATA17.0 to screen, match, and assign data to the CHARLS database samples from 2011, 2013, 2015, and 2018. The matched 1,480 nationally representative samples were used to statistically describe the data using mean and standard deviation (M ± SD) and rate (%). The 1,480 samples were tested using t-tests or ANOVA through SPSS27.0 to compare the four-year samples in terms of wage income, marital status, suffering from chronic diseases, depression, cognitive function, and intergenerational connections. STATA17.0 was used to conduct cross-sectional correlation regression analysis on the 4 time points samples (2011, 2013, 2015, and 2018), followed by longitudinal correlation analysis on the 1,480 samples. Due to the rich amount of cross-sectional data, it is possible to test the correlation of the samples with a large cross-sectional sample and use the 8 years of longitudinal tracking to reveal the causality of intergenerational linkage and cognitive function. The synthesis of cross-sectional and longitudinal study design better ensures the robustness of the study results. The cross-lagged panel model (CLPM) was constructed using Mplus 8.0 with 1,480 samples to explore the relationship between intergenerational connections and cognitive function. The differences between urban and rural areas and sex are explored. CLPM is a longitudinal statistical technique used to explore the dynamic relationship between variables. The CLPM reflects the interrelationships between variables through the correlation coefficient of cross-lagged paths, constructing the path of a variable’s prior level on the current level of that variable (called an autoregressive effect) as well as the path of its effect on the current level of another variable (called a cross-lagged effect). In longitudinal studies, the current value of the outcome variable as well as the predictor variable is affected by the prior level, and the CLPM can be sufficient to control for the effect of the prior level of the outcome variable (25, 26). The cross-lagged panel model is a well-established method for exploring causal relationships in longitudinal data. This method helps to address potential bidirectional effects and provides a clearer understanding of how changes in intergenerational connections influence cognitive function and vice versa (27). The validity of CLPMs in analyzing longitudinal data has been supported by extensive research (28).




Results


Descriptive statistics

Descriptive statistics of the variables were conducted (see Supplementary Table S1). There were 1,480 people, of whom 713 (48.2%) were female and 767 (51.8%) were male; the mean age ranged from 62.56 to 69.53 years old; 1,063–1,224 people (71.8–83.0%) resided in rural areas, and 251–417 (17.0–28.2%) resided in urban; 795–921 (53.7–62.2%) were married and living with a spouse, and 559–685 (37.8–46.3%) were not; 110–370 (19.1–25.0%) had a primary or above education level, and 467–1,123 (75.0–80.9%) had less than primary education level; 675–1,203 (72.2–85.4%) suffered from chronic diseases, and 173–408 (14.6–27.8%) did not; the maximum mean value of depression was 9.69, and the minimum mean value was 8.80. Middle-aged and older adults’ wage income, marital status, chronic disease status, and depression were statistically significant (p < 0.01), with an upward trend in having wage income and suffering from chronic disease and depression, and a downward trend in being married and living with a spouse.

The maximum mean value of cognitive function was 10.09, and the minimum mean value was 6.31. The difference was statistically significant (F = 319.880, p < 0.001), with a decreasing trend in cognitive function.

The maximum mean of the frequency of meeting with the closest child was 7.13, and the minimum mean was 6.78. The difference was statistically significant (F = 6.558, p < 0.001), and the meeting frequency with the closest child showed an increasing trend. The maximum mean of the communication frequency with the closest child was 7.24, and the minimum mean was 7.05 (F = 2.175, p = 0.089). The change in the frequency of communication with the closest child was more stable. The maximum mean value of the frequency of meeting with multiple children was 5.52, and the minimum mean value was 5.26. The difference was statistically significant (F = 5.012, p = 0.002), and the mean value of the frequency of meeting with multiple children showed a decreasing trend. The maximum mean value of the frequency of communication with multiple children was 6.57, and the minimum mean value was 6.11. The difference was statistically significant (F = 10.687, p < 0.001), and the mean of communication frequency with multiple children showed an increasing trend.



Intergenerational connections with the closest child and cognitive function cross-sectional correlation regression between intergenerational connections with the closest child and cognitive function

Cross-sectional correlation analyses of intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 were conducted (Table 2). The correlation coefficient of meeting frequency and cognitive function in 2011 was −0.017, which was not significantly correlated. The correlation coefficients of meeting frequency and cognitive function in 2013, 2015, and 2018 were −0.042, −0.064, and −0.038, respectively, and all of them were significant at 1‰ of the significant level, showing a significant negative correlation. The correlation coefficients of communication frequency and cognitive function in 2011, 2013, 2015, and 2018 are 0.212, 0.211, 0.225, and 0.197, respectively, and all of them are significant at the 1‰ level of significance, showing a significant positive correlation.



TABLE 2 Results of the correlation regression analysis of the cross-sectional association between intergenerational connections with the closest child and cognitive function.
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Cross-sectional regression analyses of intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 were conducted, and the results are shown in Table 2. The results showed that the frequency of meetings in 2013, 2015, and 2018 was a negative predictor of cognitive function, and the frequency of communication in 2011, 2013, 2015, and 2018 was a positive predictor of cognitive function.



Longitudinal correlations between intergenerational connections with the closest child and cognitive function

The longitudinal correlation between intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 was analyzed (see Supplementary Table S2). The meeting frequency in 2011 and 2018 was significantly negatively correlated with cognitive function in 2013 and 2015, and not significantly correlated in 2011 and 2018. The frequency of meetings in 2013 and 2015 was significantly negatively correlated with cognitive function in 2015, and not significantly correlated at the other time points. The frequency of communication in the 4 time points has a significant positive correlation with cognitive function in all 4 time points.



Cross-lagged panel analysis between intergenerational connections with the closest child and cognitive function

To examine the interactions between intergenerational connections with the closest child and cognitive function, the study used a CLPM to model the interactions between intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 (see Figures 2A,B). Analyzing the individual paths in the model, as shown in Figure 2A, the frequency of meetings in 2013 had a negative predictive effect on cognitive function in 2015 (β = −0.040, p = 0.041), while the frequency of meetings in 2011 and 2015 did not have any significant predictive effect on cognitive function in 2013 and 2018, respectively (β = −0.035, 0.026, p = 0.092, 0.222). Cognitive function in all years was not significantly predictive of meeting frequency, respectively (β = −0.035, −0.022, 0.010, p = 0.092, 0.319, 0.651).
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FIGURE 2
 Cross-lagged panel model of intergenerational connections with the closest child and cognitive function. (A) Cross-lagged panel model of meeting frequency with the closest child and cognitive function. (B) Cross-lagged panel model of communication frequency with the closest child and cognitive function. *P < 0.05, **P < 0.01, ***P < 0.001.


Analysis of the individual paths in the model, as shown in Figure 2B, revealed that communication frequency in 2011, 2013, and 2015 had a significant positive predictive effect on cognitive function in 2013, 2015, and 2018, respectively (β = 0.102, 0.068, 0.041, p < 0.001, p = 0.001, 0.045). Further, cognitive function in 2011, 2013, and 2015 had a significant positive predictive effect on communication frequency in 2013, 2015, and 2018, respectively. There was a significant positive predictive effect, respectively (β = 0.083, 0.083, 0.084, p = 0.001, 0.001, p < 0.001).



Urban–rural and sex differences in the relationship between intergenerational connections with the closest child and cognitive function

Analyzing the urban–rural and sex differences in the relationship between intergenerational connections and cognitive function (see Supplementary Figures S1A–H), no significant predictive effect existed between meeting frequency and cognitive function among middle-aged and older adults in towns and cities in all years. Meeting frequency among middle-aged and older adults in the countryside in 2013 had a significant negative predictive effect on cognitive function in 2015 (β = −0.050, p = 0.042), and cognitive function among middle-aged and older adults in the countryside in 2011 had a significant negative predictive effect on meeting frequency in 2013 (β = −0.055, p = 0.039). No significant predictive effect existed between meeting frequency and cognitive function in the other years.

There was no significant predictive effect between meeting frequency and cognitive function in all years for male middle-aged and older adults. The meeting frequency for female in 2015 was a significant positive predictor of cognitive function in 2018 (β = 0.060, p = 0.047), and there was no significant predictive effect between meeting frequency and cognitive function for female in the other years.

Cognitive function among urban middle-aged and older adults in 2011 was a significant positive predictor of communication frequency in 2013 (β = 0.170, p = 0.020), and no significant predictive effect existed between communication frequency and cognitive function in the other years. Communication frequency among rural middle-aged and older adults in 2011, 2013, and 2015 was a significant positive predictor of cognitive function in 2013, 2015, and 2018, respectively (β = 0.116, 0.049, 0.073, p < 0.001, p = 0.048, 0.004). The cognitive function of rural middle-aged and older adults in 2011, 2013, and 2015 had a significant positive predictive effect on communication frequency in 2013, 2015, and 2018, respectively (β = 0.075, 0.084, 0.072, p = 0.017, 0.004, and 0.018).

Communication frequency for male in 2011, 2013, and 2015 was a significant positive predictor of cognitive function in 2013, 2015, and 2018, respectively (β = 0.103, 0.084, and 0.063, p = 0.001, 0.005, and 0.042). In 2013, cognitive function for male was a significant positive predictor of communication frequency in 2015 (β = 0.082, p = 0.011). There was no significant predictive effect between communication frequency and cognitive function in the remaining years for middle-aged and older male. Communication frequency in 2011 for female was a significant positive predictor of cognitive function in 2013 (β = 0.093, p = 0.001). Further, communication frequency in 2011 and 2015 for female was a significant positive predictor of cognitive function in 2013 and 2018 (β = 0.112, 0.092, p = 0.002, 0.005), and there was no significant predictive effect between communication frequency and cognitive function in the remaining years for female middle-aged and older adults.



Mean of intergenerational connections with multiple children and cognitive function


Cross-sectional correlation and regression analysis between the mean of intergenerational connections with multiple children and cognitive function

Cross-sectional correlation analysis of intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 was conducted, and the results are shown in Table 3. It can be found that the correlation coefficients of frequency of meeting and cognitive function in 2011, 2013, 2015, and 2018 were 0.078, 0.063, 0.056, and 0.050, respectively, and all of them were significant at a 1‰ level of significance and indicated a significant positive correlation. The correlation coefficients of frequency of meeting and cognitive function in 2011, 2013, 2015, and 2018 and the correlation coefficients between frequency of communication and cognitive function were 0.261, 0.263, 0.282, and 0.242, respectively, and all were significant at 1% level of significance with significant positive correlation.



TABLE 3 Results of the correlation and regression analysis of the cross-sectional association between mean of intergenerational connections with multiple children and cognitive function.
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Cross-sectional regression analysis of intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 were conducted. The results showed that frequency of meeting and frequency of communication were positive predictors of cognitive function in 2011, 2013, 2015, and 2018.



Longitudinal correlations between mean of intergenerational connections with multiple children and cognitive function

The longitudinal correlations between intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 were analyzed (see Supplementary Table S3). The frequency of meetings in 2013 was significantly positively correlated with cognitive functioning in 2018, and the correlation between the frequency of meetings and cognitive function at the other time points was not significant. The frequency of communication in the 4 time points over 8-year peorid was significantly positively correlated with cognitive function.



Cross-lagged panel analysis between the mean of intergenerational connections with multiple children and cognitive function

To examine the interactions between the mean values of intergenerational connections with multiple children and cognitive function, the study used the CLPM to model the interactions between intergenerational connections and cognitive function in 2011, 2013, 2015, and 2018 (see Figures 3A,B). Analyzing the individual paths in the model in Figure 3A, we found that the frequency of meetings in 2015 had a positive predictive effect on cognitive function in 2018 (β = 0.044, p = 0.031), while the frequency of meetings in 2011 and 2013 did not have a significant predictive effect on the cognitive functioning in 2013 and 2015, respectively (β = 0.003, −0.006, p = 0.881, 0.750). The cognitive function of each year did not have a significant predictive effect on the frequency of meetings, respectively (β = 0.006, 0.011, 0.035, p = 0.778, 0.600, 0.118).
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FIGURE 3
 Cross-lagged panel model of the mean of intergenerational connections with multiple children and cognitive function. (A) Cross-lagged panel model of the mean of meeting frequency with multiple children and cognitive function. (B) Cross-lagged panel model of the mean of communication frequency with multiple children and cognitive function. *P < 0.05, **P < 0.01, ***P < 0.001.


Analysis of the individual paths in the model of Figure 3B revealed that communication frequency in 2011, 2013, and 2015 was a significant positive predictor of cognitive function in 2013, 2015, and 2018, respectively (β = 0.128, 0.084, and 0.056, p < 0.001, 0.001, p = 0.008) and that cognitive function in 2011, 2013, and 2015 was a significant positive predictor of communication frequency in 2013, 2015, and 2018, respectively (β = 0.103, 0.109, 0.096, p < 0.001).



Urban–rural and sex differences in the relationship between the mean of intergenerational connections with multiple children and cognitive function

Analyzing the urban–rural and sex differences in the relationship between intergenerational connections and cognitive function (see Supplementary Figures S2A–H), the frequency of meeting among urban middle-aged and older adults in 2013 had a significant positive predictive effect on cognitive function in 2015 (β = 0.133, p = 0.045), and there was no significant predictive effect between the frequency of meeting and cognitive function in the other years. The meeting frequency among rural middle-aged and older adults in 2015 had a significant positive prediction effect on cognitive function in 2018 (β = 0.058, p = 0.024), and no significant predictive effect between meeting frequency and cognitive function in the other years among rural middle-aged and older adults.

There was no significant predictive effect between meeting frequency and cognitive function in all years for male middle-aged and older adults. Meeting frequency in 2015 for female was a significant positive predictor of cognitive function in 2018 (β = 0.081, p = 0.005), and there was no significant predictive effect between meeting frequency and cognitive function in the other years for female middle-aged and older adults.

Communication frequency of middle-aged and older adults in the townships in 2013 had a significant positive predictive effect on cognitive function in 2015 (β = 0.169, p = 0.009). The cognitive function of middle-aged and older adults in the townships in 2011 had a significant positive predictive effect on communication frequency in 2013 (β = 0.205, p = 0.005), while there was no significant predictive effect between communication frequency of middle-aged and older adults in the townships and cognitive function in the other years. The communication frequency of rural middle-aged and older adults in 2011, 2013, and 2015 had significant positive prediction effects on cognitive function in 2013, 2015, and 2018, respectively (β = 0.119, 0.054, 0.080, p < 0.001, p = 0.030, 0.002). The cognitive function of rural middle-aged and older adults in 2011, 2013, and 2015 had significant positive prediction effects on communication frequency in 2013, 2015, and 2018, respectively (β = 0.079, 0.101, 0.079, p = 0.01, 0.001, 0.007).

Communication frequency in 2011, 2013, and 2015 for male was a significant positive predictor of cognitive function in 2013, 2015, and 2018, respectively (β = 0.117, 0.082, and 0.071, p < 0.001, p = 0.006, and 0.023). Cognitive function in 2013 and 2015 for male was a significant positive predictor of communication frequency in 2015 and 2018, respectively (β = 0.095, 0.067, p = 0.002, 0.030). In 2011, male cognitive function was not a significant predictor of 2013 communication frequency (β = 0.018, p = 0.581). The 2011 and 2013 female communication frequency distributions were significant positive predictors of 2013 and 2015 cognitive function (β = 0.103, 0.059, p = 0.001, 0.042). The 2015 female communication frequency was not a significant predictor of 2018 cognitive function (β = 0.044, p = 0.143), while 2011, 2013, and 2015 female cognitive function was a significant positive predictor of 2013, 2015, and 2018 communication frequency, respectively (β = 0.148, 0.077, and 0.110, p < 0.001, p = 0.023, p < 0.001).





Discussion


Predictive relationships between intergenerational connections and cognitive function


Frequency of meeting with the closest child negatively predicts cognitive function

The results of cross-lagged panel analysis revealed that the frequency of meeting with the closest child in the first 2 years significantly negatively predicted cognitive function in the following 2 years, but cognitive function in the previous 2 years did not significantly predict the frequency of meeting with the closest child in the following 2 years. It is clear that the meeting frequency with the closest child has a negative effect on the cognitive function of middle-aged and older adults. This may be due to middle-aged and older adults providing more support to children with high intergenerational needs, such as those without a partner and having children those with health problems, and those with a lower level of education (29), which may be a burden to the older adults. Furthermore, from the perspective of middle-aged and older adults’ access to intergenerational support, the increase in the frequency of meeting with the closest child may be due to the mutual shirking of support obligations by the other children, especially when middle-aged and older adults suffer from health problems, such as disabilities, the children are chosen need provide more frequent support to their parents (30). Frequent meetings with the individual children may lead to intergenerational conflicts or ambivalece, which may exacerbate the anxiety and depression of the middle-aged and older adults (31) and further impair middle-aged and older adults’ cognitive function (32).



Frequency of communication with the closest child positively predicts cognitive function

This study found a significant positive predictive relationship between the frequency of communication with the closest child and cognitive function. A reciprocal positive effect between the frequency of communication with the closest child and cognitive function in middle-aged and older adults was observed. This is similar to previous findings (33, 34). Furthermore, the middle-aged and older adults may be more emotionally close to this child, thus providing a protective effect on cognitive functioning in middle-aged and older adults (35, 36). In addition, in rural areas, children who do not live with their parents provide more financial support to their parents than children who live with them (37). Children who work outside the home can earn higher financial rewards, and financial support has a positive impact on the physical and mental health of middle-aged and older adults (38).

The results of this study partly support the convoy model of social relations, in which communication can promote an individual’s physical and mental health, as well as the cognitive reserve theory, which suggests that a healthy lifestyle, involving interaction with adult children, is conducive to the development of cognitive function in middle-aged and older adults. However, the above theories and models emphasize their positive significance without focusing on their negative aspects. In this study, we found that factors such as the degree of harmony in intergenerational relationships may play an important role in influencing cognitive function. When intergenerational relationships are harmonious, intergenerational connections are conducive to the development of cognitive function, whereas when intergenerational relationships are prone to conflict, cognitive function tends to be impaired. To consider the bidirectional effects of intergenerational relationships, this study proposes the boat-carrying model, in which water can carry a boat or capsize it. In high-quality intergenerational relationships, various kinds of intergenerational support are conducive to the development of the physical and mental health of middle-aged and older adults, while in low-quality intergenerational relationships, the increase in various kinds of intergenerational support may harm the physical and mental health of middle-aged and older adults (36).




Mean of intergenerational connections with multiple children positively predicts cognitive function

The results of the study showed that the mean value of intergenerational connections with multiple children, including frequency of meetings and frequency of communication, had a significant positive predictive relationship with cognitive function. It can be seen that there is a reciprocal positive effect between the mean value of intergenerational connections with multiple children and the cognitive function of middle-aged and older adults. This was consistent with the results of previous studies (34, 38, 39). While previous studies have shown that high-frequency and high-quality intergenerational connections are beneficial to the healthy longevity of middle-aged and older adults in terms of the frequency and depth of intergenerational connections, we also considered the effects of different ways of connecting, and the results showed that both forms of intergenerational connections with multiple children will protect cognitive function in middle-aged and older adults (40). High-quality intergenerational relationships are effective in improving the psychological well-being of middle-aged and older adults (31, 41, 42), thereby promoting cognitive function. The mean values of both the frequency of communication with the closest child and the frequency of communication with multiple children positively predicted cognitive functioning for eight consecutive years, suggesting that communication with children is a very important and necessary way of connecting with middle-aged and older adults.

Compared with the meeting frequency with the closest children, the average meeting frequency with multiple children had a positive impact on middle-aged and older adults, which suggested that children should provide appropriate care to their middle-aged and older parents and must not advocate for one child-bearing responsibility of intergenerational support; the burden should be balanced. Additionally, this study found that the cognitive function of middle-aged and older adults showed a decreasing trend with age, which suggested that we need to increase the attention we pay to cognitive aspects of middle-aged and older adults. While the meeting frequency with the closest child showed an increasing trend, the mean of meeting frequency with multiple children showed a decreasing trend. Further, the mean of communication frequency with multiple children showed an increasing trend, and the changes in the mean of meeting frequency with the closest child and meeting frequency with multiple children showed an opposite trend. Those results may suggest the intergenerational connections between middle-aged and older adults and their children gradually shifted from meeting to communicating, and intergenerational responsibilities gradually shifted to one child. This study proposes the theory of skewed intergenerational support, which suggests that as middle-aged and older adults grow older, the responsibility for intergenerational support is skewed toward the closest child, while this skewing leads to conflicts and friction between middle-aged and older adults and their closest child, which further affects cognitive function. In the process of interacting with their children, the favoritism of parents toward their closest children gradually increases over time (43). The closest children may see themselves as favored and feel obliged to bear most of the care burden, resulting in an uneven distribution of intergenerational support among children and gradually leaning toward the closest children, which aggravates the conflict within the family and further affects cognitive function. Perception of parental favoritism by other children leads to lower family intimacy, and when other children believe that their parents treat them fairly, intergenerational support is more evenly distributed within the family and family relationships are more harmonious, which benefits to the cognitive function in middle-aged and older adults (44). In Chinese, we have a saying “(yī wǎn shuǐ duān píng)”, which literally means “to hold a bowl of water level”. It’s used to emphasize the importance of treating everyone fairly and equally. And it is an important art in dealing with family parent-child relationships.

This study used a longitudinal design to examine the effects of the connections with the closest child and multiple children on cognitive function. It was found that different types of intergenerational connections showed varying mechanisms of action on cognitive function in middle-aged and older adults. This suggests that future intergenerational studies should not rely on averaged indicators from all children to represent the entire group. Instead, these studies should take into account individual differences among children within family.



Urban–rural and sex differences in the impact of intergenerational connections on cognitive aging

In the context of urban–rural dual social structure, there are great differences in economic income, education level, medical security and infrastructure construction between urban and rural areas in China. which lead to differences in living conditions, lifestyle and family structure among the middle-aged and older adults in urban and rural areas (45–47). The study found that there were urban–rural differences in the effects of intergenerational connections on cognitive aging. For urban middle-aged and older adults, the average of the intergenerational connections with multiple children significantly positively predicted the cognitive function of urban middle-aged and older adults in the following 2 years, but none of the intergenerational connections with the closest child predicted cognitive function. For rural middle-aged and older adults, intergenerational connections, including the average of the closest child and multiple-children connections, significantly predicted the cognitive function of rural middle-aged and older adults in the following 2 years. One possible reason for this is that, in terms of the current aging model in China, rural middle-aged and older adults mainly rely on single-generation aging, and “bring up sons to support parents in their old age” is commonplace in the countryside (48). In cities and towns, the older adult care model is more diversified (49, 50), with the joint development of institutional care, community care, home care and so on. While rural middle-aged and older adults have a greater need for intergenerational support. Compared to their urban counterparts, middle-aged and older adults in rural areas engage in proportionally more intergenerational interactions within their overall interpersonal interactions. Furthermore, intergenerational connections, particularly with the closest child, have a more significant impact on cognitive function in rural middle-aged and older adults.

Existing studies show that there are sex differences in the development and decline of cognitive function (16, 17), bidirectional intergenerational support and emotional participation in middle-aged and older people (51). In most Chinese families, the relationship between their children and their mothers is obviously better than that between their children and their fathers. The study found that there were sex differences in the effect of intergenerational connections on cognitive aging, and in terms of male middle-aged and older adults, only frequency of communication, including with the closest child and the mean of multiple children, significantly and positively predicted cognitive function. Mother–child relationships were closer than father-child relationships (52), therefore, mothers are more likely than fathers to receive living arrangements and health support from their children (53). A closer and more harmonious intergenerational relationship can contribute to the maintenance and improvement of cognitive function.

The results of this study indicate that there are urban–rural and sex differences in the effects of intergenerational connections on cognitive function; additionally, the effects of intergenerational connections on cognitive function are more significant in rural female middle-aged and older adults, which suggests that we need to consider the effects of socio-demographic, psychological, and other factors in the mechanism between intergenerational connections and cognitive function (54).



Study limitations and directions for further research

This study was limited to data availability and only involved the single factor intergenerational connections of intergenerational support. Future research can explore other intergenerational support methods, such as economic and housework support, between middle-aged and older parents and their children to comprehensively analyze the impact of intergenerational support on the physical and mental health of middle-aged and older adults. Financial support has an important impact on the physical and mental health of middle-aged and older adults. Whether it is diet, leisure, or medical treatment and health care, a certain amount of financial support is needed, and middle-aged and older parents’ access to household support can alleviate excessive pressure and reduce the likelihood of diseases (38). Concurrently, based on the theory of “role enhancement,” middle-aged and older adults who provide financial support and housework support obtain a sense of satisfaction and achievement in the process of helping their children, which promotes their mental health (55). Financial, housework, and emotional support are the three key points that improve the social pension system and the physical and mental health of middle-aged and the older adults. There is a close two-way intergenerational support between middle-aged and older parents and their children; future research can strengthen the comprehensive exploration of economic, housework, and emotional support. With the development of society, the parent–child relationship in China is also changing. Whether intergenerational relationships are changing alongside the aging model and socio-economic development requires further study.

CHARLS measures cognitive function assessment tools, derived from an adapted Chinese version of the Mini-Mental State Examination (MMSE), was mainly used to screen for cognitive function (56, 57). In the future, we could also use more accurate methods to measure cognitive function. Montreal Cognitive Assessment, Mini-Mental State Examination, and Clock Draw Test are also the most frequently studied objective screening tools (58). In addition, we can measure cognitive function using Clinical Dementia Rating (CDR), and Global Deterioration Scale (GDS), or some other functional checks methods (59).

When tracking and processing the data, it is worth exploring the effect of intergenerational connections with each child in a family in different years on the cognitive function of middle-aged and older adults, considering the intra-individual differences. However, current statistical methods are not yet able to support such statistical models. In the future, the use of nested data to combine the analysis of intra-individual differences and lagged causal effects should be considered.
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Background: There are numerous wars and ongoing political violence in Palestine and little is known about how they have affected Palestinian undergraduate students’ mental health and coping strategies. This study aimed to assess the prevalence of depression, and anxiety symptoms and coping mechanisms among Palestinian university students during the times of current political violence in Palestine after October 7, 2023.
Methods: A cross-sectional descriptive study design was utilized for a sample of students from 3 universities in Palestine (Al Quds University, Hebron University, and An-Najah University) and 1815 participants responded. Data were collected using self-reported questionnaires, including Hospital Anxiety and Depression Scale (HADS) and Brief COPE scale. Person correlation test, chi-square test, and bivariate analysis were performed to examine the associations between research variables.
Results: The estimated prevalence of depression was 65.9, and 60.9% for anxiety. The logistic regression showed that students from the Arts Faculty, females, and those with working parents were significantly more likely to experience depression and anxiety symptoms. Also, active coping, emotional support, and humor reduced the likelihood of experiencing depression symptoms, while active coping, positive reframing, humor, and acceptance decreased the likelihood of developing anxiety symptoms. Further, the study found that using religion, self-blame, denial, and behavioral disengagement increased the likelihood of depression symptoms while planning, venting, religion, self-blame, denial, and behavioral disengagement increased the likelihood of anxiety symptoms.
Conclusion: The study found that political violence often leads to symptoms of depression and anxiety among undergraduates. Furthermore, the use of maladaptive coping mechanisms increases the likelihood that these symptoms will occur. Providing immediate assistance to university students affected by political violence and conflicts is crucial for their emotional and mental recovery and coping with difficulties.
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1 Background

The dangers of political violence and wars to national security have far-reaching consequences for people’s health, the economy, and overall quality of life (1). War or conflict is the deliberate use of military force or hostile activities by a government or organized non-state forces to cause harm to people and result in at least 25 fatalities (2). Most of these conflicts take place in Middle Eastern and African nations that have very low to moderate incomes, where health issues and economic status are closely related (3). More than half of the countries in the Eastern Mediterranean area are engaged in active armed conflict, affecting a total of 12 out of twenty-two countries (4–6). Major armed conflicts in recent times include conflict in Sudan, Gaza, and Ukraine (7). Research has investigated the influence of different wars, such as the Syrian conflict (8) or the conflict in Iraq (9), on particular populations. Both brief and long-term conflicts have detrimental effects on healthcare systems, displacing people from their homes and impeding their access to essential medical and mental services (4–6). By the end of 2022, over 60% or 25.8 million out of the total 43.3 million children who were forcibly relocated, experienced internal displacement due to violence and war (10). The investigation of the psychosocial well-being of people living in war-torn areas and areas affected by political violence has received considerable attention because of the high prevalence of mental health problems and increased vulnerability to signs of psychiatric disorders in the population (1). The widespread anxiety and uncertainty about the war are expected to have a long-term influence on the mental health of those affected by it (11). For instance, exposure to it can lead to mental health problems such as post-traumatic stress disorder, depression, anxiety, psychiatric morbidity, heightened risk of suicide, and emotional distress. Research has shown that there is a higher prevalence of depression (28.9%) anxiety (30.7%), and post-traumatic stress disorder (23.5%) among the population after experiencing political violence (12).

Furthermore, armed and violent conflicts detrimentally affect local universities and other educational institutions (13). This includes the shutdown of educational institutions, utilization of educational facilities by the military, and unfortunate fatalities and injuries among students and staff. Teachers’ absence may result from deliberate attacks, lack of security, and restricted mobility, which raises issues regarding the enrollment of students in universities (14). Moreover, university students may encounter many mental health problems that might affect their perspective, academic achievements, and capacity to adapt to daily routines (15). For instance, war and military conflicts have a strong link to anxiety and depression disorders. This is because they cause significant trauma to both mental and physical health (16). According to the American Psychiatric Association (2013), depression is defined as persistent feelings of sadness and hopelessness, accompanied by a decrease in motivation and interest in previously enjoyable activities (17). Furthermore, fear, whether triggered by physical dangers or subjective perceptions, becomes internalized and manifests as anxiety. Because of a depressive tendency, unconsciously anxious feelings can escalate into severe fear or panic (17). Research has shown that anxious and depressed students struggle with their academic pursuits and problem-solving abilities (18). Depression and anxiety are more common among university students than in the general population. Thabet et al. (19) conducted a study in which 399 university students from the Gaza Strip’s four main universities were selected randomly. According to the study, 10.3% of males and 13.8% of females reported feeling anxious. Furthermore, a study conducted in China by Yang and Yang (20) revealed that 44.64% of university students reported anxiety and 30.06% reported depression. Therefore, it is critical to consider these psychological effects on undergraduates in today’s world (21).

As a result of increased life-threatening anxiety and depression, students may feel a range of positive or negative emotions due to their inadequate coping strategies. Research suggests that problem-focused coping strategies are more beneficial for mental health, whereas emotion-focused approaches might have a negative effect (22, 23). War and political violence can have a major influence on people’s capacity to cope with stress, resulting in psychological problems such as depression, anxiety, substance abuse, aggressiveness, and addiction (24). On the other hand, prayer and family support are two coping mechanisms that might help survivors of political violence and conflict deal with their emotional distress and improve their mental health (22). Saxon et al. (25) found that the most commonly used coping mechanisms were acceptance, active coping, mental disengagement, planning, and instrumental and emotional social support. Gambling and drug use were uncommon. Academic institutions increasingly acknowledge the significance of enhancing the mental well-being of undergraduate students (26). Understanding students’ coping strategies directly or indirectly impacted by conflict is crucial for developing effective strategies to support their physical and psychological well-being (23).

In Palestine, the Israeli military has controlled the West Bank and Gaza Strip since 1967 (27). In 2023, the West Bank witnessed its worst year since 2005. Hundreds of Palestinians from the West Bank were killed. OCHA (28) and the Israeli military restricted movement between West Bank cities (29). Furthermore, the Gaza Strip has had four wars in the previous 13 years (2009, 2012, 2014, and 2021) (27). On October 7, 2023, Hamas conducted an attack that began a new conflict. Then Israel invaded and devastated Gaza. It is estimated that thousands of Palestinians have been killed or injured (28). The psychological and physical consequences of Israel’s border blockade and military occupation of Palestinians in the West Bank have been devastating (28). These consequences include a damaged economy, unemployment, altered living conditions, insufficient healthcare, and a general lack of optimism for the future. Currently, there is a lack of research that can provide stakeholders worldwide with information about the prevalence of anxiety and depression among undergraduate students, their coping strategies, and the factors that make them vulnerable during times of political violence and war in Palestine (21). To the best of the researcher’s knowledge, no previous research has looked at the frequency of anxiety and depression among West Bank undergraduates during periods of political violence and conflict. Given that young people will make up the bulk of the human workforce once they finish their university education, it is critical to emphasize their mental health, especially in the context of conflict. This study aimed to assess the prevalence of depression and anxiety symptoms, as well as coping strategies, among Palestinian university students in the West Bank during periods of current political violence and conflict following October 7, 2023. However, as the prolonged struggle between Israel and Palestine has persisted for over 75 years, the current study may assess the long-term effects of this conflict as well as the impact of the continuing conflict that began on October 7, 2023. It additionally sought to assess the association between depression and anxiety symptoms, as well as sociodemographic and psychological characteristics, and coping strategies. Finally, it aimed to investigate the factors that predict the development of depression and anxiety symptoms.



2 Materials and methods


2.1 Study design and sampling

This study aimed to assess the prevalence of depression and anxiety symptoms and coping strategies among Palestinian university students in the West Bank during the current political violence and war.

A descriptive cross-sectional study was carried out among undergraduate students at Al Quds University, Hebron University, and An-Najah University in West Bank. Al Quds University provides more than 120 undergraduate and postgraduate degrees. Its 15 faculties offer programs in medicine, life and natural sciences, business and management, arts and humanities, law and jurisprudence, engineering, and social sciences. Hebron University has 10 colleges: Islamic studies, Arts, Science, Technology, Agriculture, Medicine, Education, Finance, Management, Nursing, Pharmacy, and Graduate Studies. An-Najah University has 11 faculties spread across campuses, with 128 Bachelor’s degree programs, 78 Master’s and 13 PhD programs.

The study took place from December 7 to December 21, 2023, two months after the start of the Gaza War on October 7, 2023. These three universities are the largest Palestinian universities in the north, middle and south areas of Palestine. With a 0.05 significance level, 95% confidence level, and 0.05 accuracy, the study calculated a sample size of 1800 students. The participants were selected by using convenience sampling which is a non-probability technique used to select participants from the target population based on their easy accessibility (30). For data collection, an anonymous online self-administered survey method was used. As a result of the Israeli military’s blockade of Palestinian cities and restrictions on Palestinian travel in the West Bank, the researchers sent an electronic version of the questionnaire via Google Forms to the students at these three universities, along with an introductory invitation. The researchers sent the questionnaire online through student groups on Facebook, social media platforms, emails, and WhatsApp. A total of 1815 undergraduate students provided their responses.



2.2 Tool and measures

In this study, participants were asked to answer a self-reported questionnaire and it consisted of 3 sections.

Section one included a socio-demographic sheet to collect information related to the participant’s age, gender, faculty, income, place of residence, governorate of living (North governorate included Nablus, Jenin, Qalqilia, Tulkarim, Tubas and Salfeet cities, middle governorate included Ramallah, East Jerusalem and Jericho cities, and south governorate included Hebron and Bethlehem cities), marital status, faculty, father and mother education and work.

The second section had the Hospital Anxiety and Depression Scale (HADS) (31) which is a 14-item scale created to assess the presence of anxiety and depression. The HADS creates two scales to distinguish the two states: HADS–A for anxiety (seven questions) and HADS–D for depression (seven questions). On a 4-point severity scale, items are rated and each question is scored between 0 (no impairment) and 3 (severe impairment) with three denoting the highest anxiety or depression level. A case is considered conclusive if the score on either scale is greater than or equal to 11. A score of 0–7 is considered normal, 8–10 indicates mild depression, 11–14 indicates moderate depression and a score of 15–21 is equal to severe depression. The internal consistency coefficient (Cronbach’s α) was 0.825.

The third section had the Brief COPE scale that was developed by Carver in 1997 (32) and consisted of 28 questions. Both cognitive and behavioral strategies of coping are included and for each category, respondents indicate whether they have used a coping response on a four-point Likert scale (1 = I have not been doing this at all; 2 = I have been doing this a little bit; 3 = I have been doing this an average amount; 4 = I have been doing this a lot) and the higher score represents greater coping strategies used by the respondents. The Brief COPE scale assesses the following coping mechanisms: self-distraction, active coping, denial, substance use, emotional support, instrumental support, behavioral disengagement, venting, positive reframing, planning, humor, acceptance, religion, and self-blame. The internal consistency coefficient (Cronbach’s α) was 0.946.

A committee of five mental health experts reviewed the scale’s contents to ensure that the tool was culturally appropriate and no changes were made. The scale was first translated into Arabic by the research team and then back-translated to English by a licensed translator. At the pilot stage, we administered the tool to 20 undergraduate students to test for language clarity, both the original English questionnaire and the back-translated version were examined to ensure that the translation was accurate.



2.3 Data analysis

The data were analyzed with SPSS version 25 (IBM Corp., Chicago, IL, United States). The descriptive analysis for all study variables is reported as frequencies and percentages, means, and standard deviations. Pearson correlation test, chi-square test and T-tests were performed to investigate these associations. A multivariate regression analysis was carried out, and the results are presented as adjusted odd ratios (AOR) with a 95% confidence range. The adjusted model included all potential study confounders as well as factors associated with depression and anxiety that had a p-value of less than 0.05 in the bivariate analysis.



2.4 Ethical approval and consent to participate

All methods in this study were performed under the Declaration of Helsinki. The study was approved by the Al Quds University Research Ethical Committee (Ref No: 344/REC/2023). This online survey was anonymous. Written information about the aim of the study and how the data would be used was provided at the beginning of the study. Upon filling out the questionnaire, students provided informed consent for participation in this study.




3 Results


3.1 Socio-demographic characteristics of the participants

An online survey was completed by 1815 participants, who were on average 20.6 years old (SD 2.66, range 35 years), 40% were from Al Quds University and 29% were from Hebron University and An-Najah University. The bulk of participants (73.3%) came from faculties of health, and nearly one-third were third-year students. Additionally, 75.9% of the students were females, and nearly 70% of participants reported a family income of 1,600$ or less. Finally, 41.4 and 70.2% of the participants, respectively, stated that their mothers and fathers were unemployed during the war as seen in Table 1.



TABLE 1 Socio-demographic characteristics of participants.
[image: Table showing participants' characteristics: University affiliations include Al Quds (42.0%), Hebron (29.0%), An-Najah (29.0%). Study years range from first-year (14.0%) to fifth and sixth-year (5.6%). Faculty distribution: Science (11.7%), Humanities (15.0%), Health (73.0%). Gender: 24.0% male, 75.9% female. Places of living: city (46.1%), village (49.1%), refugee camp (4.8%). Marital status: 92.7% single. Family income varies, with 33.8% earning 500 to 1,000 dollars. Areas: southern (45.0%), middle (27.4%), northern (27.6%). Educational attainment for parents varies, with a majority having 12 years or less. Father's work: 58.6% working. Mother's work: 29.8% working. Total participants: 1,851.]



3.2 The prevalence of depression and anxiety symptoms

The findings revealed that the overall mean for depression was 12.14 (SD 4.35) and for anxiety was 11.66 (SD 4.72). Also, the findings showed that (65.9%) of the sample met the clinical cut-off for depression (a score equal to or greater than 11), which means they are at high risk of meeting a clinical diagnosis of depression. Additionally, 60.9% of the sample met the clinical cut-off for anxiety, as shown in Table 2.



TABLE 2 Prevalence of depression and anxiety symptoms among study sample.
[image: Table showing the distribution of depression and anxiety based on scale cut-off points. For depression, 34.1% scored below 11, and 65.9% scored 11 or above. For anxiety, 39.1% scored below 11, and 60.9% scored 11 or above. Total sample size is 1,851.]



3.3 The association between depression, anxiety, and sociodemographic variables

Chi-square test assessed the associations between depression symptoms and respondent characteristics. The results, as seen in Table 3, demonstrated significant relationships between depression and the university in which the student enrolled with Al Quds University having the highest percentage (38.5%, p-value = <0.001). Significant correlations were also found between depression and the following variables:, gender (female, 79.3%, p-value = <0.001) place of living (villages, 51.6%, p-value = 015), marital status (single, 91.8%, p-value =0.049), family income (group from 500 to 1,000$: 35.6%, p-value = 0.01), district (South district, 48.1%, p-value = <0.001), father education (≤12 years group, 55.2%, p-value =0.010) father work (has work currently, 54.6%, p-value = < 001), mother’s education (≤12 years group, 52.9%, p-value =0.024) and mother work (did not have work, 72.5%, p-value = 0.003).



TABLE 3 The bivariate correlations between depression and sociodemographic variables in the sample.
[image: Table showing depression levels correlated with various demographics among university students. Categories include university, study year, faculty, gender, living place, marital status, area, parents' education and work, and family monthly income. Statistical significance is indicated by p-values, some below 0.001, suggesting strong correlation in certain factors like university and area.]

Additionally, chi-square test was used to assess the associations between anxiety symptoms and respondent characteristics. The results, as seen in Table 4, demonstrated a significant relationship between anxiety and the university in which the student enrolled, in with Al Quds University had the highest percentages (36.3%, p-value = <0001). Significant correlations were also found between anxiety and the following variables: gender (Female, 82.2%, p-value <0.001*), place of living (Villages, 54.4%, p-value = 0.006), family income (group from 500 to 1,000$, 36.8%, p-value = <0.001), district (south district, 47.9%, p-value = <0.001), father education (≤12 years, 54.9% p-value = 0.040), father work (has work currently, 53.9%, p-value = <0.001), mother’s education (≤12 years group, 53.3%, p-value =0.015) and mother work (did not have work, 73.3%, p-value = < 0.001).



TABLE 4 The bivariate correlations between anxiety and the study’s sociodemographic.
[image: A table displays the relationship between sociodemographic variables and anxiety levels in students, showing numbers and percentages below or above a score of eleven. It includes data on university, study year, faculty, gender, living place, marital status, area of living, parents' education and work, and family monthly income. Chi-Square p-values indicate statistical significance, with several variables showing significant differences: university, gender, area of living, father's education, father's work, mother's work, and family income.]



3.4 Associations between coping strategies, depression, and anxiety

Pearson correlation was used to investigate the associations between coping strategies and depression and anxiety symptoms as seen in Table 5. There were significant negative weak correlations between depression and active coping, emotional support, humor, acceptance, self-distraction, and substance use. Also, there were significantly positive weak correlations between depression and planning, venting, religion, self-blame, denial, and behavioral disengagement. For anxiety, there were significantly positive weak correlations between anxiety and active coping, use of informational support, positive reframing, planning, emotional support, venting, religion, self-blame, self-distraction, denial, and behavioral disengagement.



TABLE 5 The correlation between coping strategies, depression and anxiety.
[image: Table displaying coping strategies with their mean and standard deviation, correlating to depression and anxiety. Each strategy shows Pearson correlation and P-values. Notable correlations: acceptance with anxiety (P-value 0.195), positive reframing with depression (P-value 0.147), and self-blame with both depression and anxiety showing significant correlations (P-values <0.001).]



3.5 Multivariate logistic regression for determinants of depression and anxiety

The multivariate logistic regression was used to explore the factors that predict the development of depression symptoms, as seen in Table 6. The findings showed that students from faculties of arts had significantly a higher probability of having depression compared to faculties of science and faculties of health (AOR: 1.399, p-value = 0.031). Also, living in the middle governorates had significantly a lower probability of having depression compared to the north governorates (AOR: 0.717, p-value = 0.020), and being a male student had significantly a lower odd of having depression compared to a female student (AOR: 0.713, p-value = 0.010). In addition, students whose fathers had a work during the political violence and wartime had a significantly lower probability of having depression compared to those who did not have work (AOR: 1.570, p-value = <0.001). Similarly, students whose mothers had worked during the political violence and wartime had significantly a lower probability of having depression compared to those who did not have work (AOR: 0.679, p-value = 0.001). Finally, using coping strategies including active coping (AOR, 0.823, p-value = 0.000), emotional support (AOR, 0.928, p-value =0.043), humor (AOR, 0.816, p-value = <0.001) reduced the probability of developing depression symptoms. However, using religion (AOR, 1.258, p-value = <0.001), self-blame (AOR, 1.283, p-value = <0.001), denial (AOR, 1.269, p-value = <0.001), and behavioral disengagement (AOR, 1.321, p-value = <0.001), increased the likelihood of having depression symptoms.



TABLE 6 Multivariate logistic regression to predict the determinants of the development of depressive symptoms.
[image: Table showing logistic regression results for various factors affecting odds ratios. Factors include facilities, gender, area of living, father’s work, and coping strategies like active coping, emotional support, humor, and others. Each factor has significance values, adjusted odds ratios, and confidence intervals. Reference categories are used for comparison. Explanatory note mentions model adjustments for demographic and socio-economic variables.]

Moreover, multivariate logistic regression was used to explore the factors that predict the development of anxiety symptoms, as seen in Table 7. The findings showed that students from Al Quds University had significantly a lower probability of having anxiety symptoms compared to An-Najah University (AOR: 0.691, p-value = 0.006), and being a male student had significantly lower odds of having anxiety compared to female students (AOR: 0.521, p-value = <0.001). In addition, students whose fathers had worked during the political violence wartime had significantly a lower probability of having anxiety symptoms compared to those who did not have work (AOR: 0.784, p-value = 0.048). Additionally, using coping strategies including active coping (AOR: 0.90 7, p-value = 0.018), positive reframing (AOR: 0.928, p-value =0.036), humor (AOR: 0.855, p-value = 0.005), acceptance (AOR, 0.842, p-value = <0.001) decreased the probability of developing anxiety symptoms.



TABLE 7 Multivariate logistic regression to predict the determinants of the development of anxiety symptoms.
[image: Table displaying results from a logistic regression model adjusted for various factors. It includes the significance, adjusted odds ratio, and confidence intervals for different variables: university attended, gender, father's work status, family income, and coping strategies. Notable results include significant odds ratios for variables such as gender (male: 0.521), active coping (0.907), and denial (1.088). Coping strategies like planning, venting, religion, and behavioral disengagement show varying degrees of significance and odds ratios. The table indicates adjustments for several demographic and socioeconomic factors.]

On other hand, using planning (AOR: 1.156, p-value = 0.002), venting (AOR, 1.149, p-value = 0.003), religion (AOR: 1.146, p-value = 0.001), self-blame (AOR, 1.492, p-value <0.001), denial (AOR: 1.088, p-value =0.018), and behavioral disengagement (AOR: 1.247, p-value <0.001), increased the likelihood of having anxiety.




4 Discussion

This study examined the prevalence of depression and anxiety among Palestinian university students during Israeli and Palestinian political violence and war after Octiber7, 2023. The results revealed a high prevalence of depression and anxiety. In addition, active coping, emotional support, and humor reduced depression symptoms, whereas active coping, positive reframing, humor, and acceptance reduced anxiety symptoms. Furthermore, religion, self-blame, denial, and behavioral disengagement increased the probability of having depressive symptoms, whereas planning, venting, religion, self-blame, denial, and behavioral disengagement increased the likelihood of experiencing anxiety.

The current study found that 65.9% of the participants had depression symptoms, whereas 60.9% had symptoms of anxiety. This finding is considered to be high in comparison to previous research. Lim et al.’s systematic review revealed that the prevalence of depression and anxiety significantly increased after conflict or war, with 28.9 and 30.7% of participants reporting depression and anxiety, respectively. Additionally, during the conflicts, 43.4% of people had anxiety, and 38.7% experienced depression (12). Furthermore, Hoppen et al.’s (33) systematic review conducted from 1989 to 2019 in countries affected by conflicts found that 23.31% of those who survived the war had high levels of depression (34). Chudzicka-Czupała et al. (11) found that 46.3% of Ukrainians had high anxiety during the conflict, while 46.5% reported experiencing high levels of depression. Furthermore, a study done by Al Saadi et al. (35) in Syria found that the prevalence of depression was 60.6% and anxiety was 35.1%. In contrast, other research showed a higher prevalence of depression and anxiety in comparison to the current study. For instance, a study done in Pakistan revealed that 75% of university students exhibited symptoms of depression, whereas 88.4% reported experiencing anxiety (19). Research done in Ukraine found that 97.8% of university students experienced a decline in their psycho-emotional well-being, with a significant proportion (84.3%) having symptoms associated with depression (36).

Palestinian undergraduate students are more likely to experience depression and anxiety symptoms, which could be attributed to the country’s history of political violence (35). The ongoing conflict between Israel and Palestine has a significant impact on the younger generation (35). Additionally, Palestinian university students face unemployment, poverty, insecurity, and siege (36). Furthermore, significant educational disruption during political violence and war times may raise undergraduate students’ risk of depression and anxiety [38.] All West Bank Palestinian universities have been closed since October 7 because of political violence. Zoom-based virtual education has replaced in-person teaching. In the first month after the political violence and new war, thousands of Palestinian students boycotted classes due to psychological distress caused by the deaths and injuries in Gaza. Lockdowns in West Bank cities, as well as remote learning, may have made students more vulnerable to social isolation and loneliness, exacerbating their depression and anxiety symptoms during the conflict. Ge et al. found a link between lonely living, isolation, inadequate relationships, and depression (37). Our study suggests that mental health service delivery and interventions should adapt to prevent difficulties with mobility and university or city closures during war or political violence. A computerized program can increase awareness of mental health issues among Palestinian undergraduates. Students can access the program via their university accounts at any time.

Moreover, our findings showed that arts or humanities students were more likely to experience depression than health and science students. Similarly, Banu et al. and Baviskar et al. reported that humanities or art students were more depressed than science students (38, 39). In contrast, Wani found that science students experienced higher levels of stress, anxiety, and depression (73.86, 96.14, and 88.46%) than art students (40). Health and science students may have a better knowledge of mental health issues like depression and anxiety, resulting in better emotional management. Our findings also revealed that middle governorate students were significantly less depressed than northern governorate students and Al Quds University students reported significantly lower levels of anxiety than students at An-Najah University in Nablus, Northern Palestine. This result could be due to an Israeli military operation in Jenin and Nablus in the northern governorate before the beginning of the political violence on October 7th. This political violence may have exacerbated the undergraduates’ depression and anxiety symptoms. Therefore, Palestinian universities should provide psychological interventions that target students from the northern governorate of Palestine.

Furthermore, male students in the current study were significantly less likely than female students to show signs of depression or anxiety. These findings are consistent with previous research, which found that female students are more stressed, anxious, and depressed than males (41, 42). Other research reported that men (67.35%) experienced more depressive symptoms than women (42). Some studies revealed no significant relationship between depression and gender, but a strong link between female gender and anxiety (43, 44). Additionally, our study found that students whose fathers worked during political violence had a lower risk of developing depression and anxiety symptoms compared to those who did not work. Similarly, students whose mothers worked during the war were significantly less likely to experience depressive symptoms than those who did not. Our findings are consistent with previous research, which found that low-income students are more likely to experience depression and stress (45–48). In contrast, Al Saadi et al. (41) found that while monthly family income had no significant effect on students’ psychological distress, attitude toward personal income was a significant predictor of depression and anxiety. Other research revealed no link between economic status and depression (49). The Palestinian economy has been experiencing a crisis since October 2023, including loss of life, financial damage, and unemployment. This has resulted in additional cuts and delays in public salary disbursements (50). Additionally, Palestinian workers were barred from entering Israel to work. Most Palestinian undergraduate students rely on family income as they have no other sources of income. Poverty has been consistently associated with poor mental health (51, 52). As a result, these factors may contribute significantly to the rise in mental health issues such as depression and anxiety symptoms among Palestinian undergraduate students.

These affective disorders could be caused by differences in how people deal with emotional distress. Our study found that active coping, emotional support, and humor reduced depression symptoms, while active coping, positive reframing, humor, and acceptance reduced anxiety symptoms. Problem-focused coping strategies including active coping and positive reframing are an active attempt to handle a stressful circumstance by participating in problem-solving activities to change the situation or seek alternatives. Positive emotional coping strategies, such as humor, and emotional support, involve showing compassion and empathy towards oneself while trying to solve a problem independently, regardless of the outcome. These strategies also involve making cognitive adjustments that help generate positive emotions and promote a sense of calmness in difficult situations (53). According to Stanisławski (53), acceptance is a positive emotion-focused coping strategy that is also linked to considerably reduced anxiety and stress scores. It involves the ability to accept the reality of a stressful situation (53). Our study supports the literature review’s findings that emotional support and active coping are effective at protecting undergraduate students in conflict zones from depression and anxiety (23, 54). Saxon et al. (25) found that humor, emotional support, active coping, and acceptance all contributed to better mental health in conflict zones. Garg et al. (55) indicated that emotional focused coping strategies such as humor, and emotional support reduce depressive symptoms. However, Mozid (56) revealed that emotion-focused coping strategies such as seeking emotional support, venting, humor, acceptance, self-blame, and religion had a significant negative correlation with psychological distress. Our study found a negative correlation between humor and depression and anxiety, supporting previous research (57). Stockton et al. (58) revealed that humor reduces depression, interpersonal suicide risk, suicidal ideation, and anxiety. Additionally, anxiety and acceptance were negatively correlated in our study, supporting the literature review (59, 60). Crișan et al. (59) found that adaptability-based acceptance is the most effective factor in reducing anxiety in political violence and war. Thus, students might get benefits from using these coping strategies to efficiently manage and modify the factors that contribute to their stress in the context of political violence and conflict. Furthermore, students can manage and control their emotional responses to these difficult situations, perhaps leading to a reduction in symptoms associated with depression and anxiety.

Additionally, the current study found that religion, self-blame, denial, and behavioral disengagement increased the likelihood of experiencing depression symptoms while planning, venting, religion, self-blame, denial, and behavioral disengagement increased the likelihood of experiencing anxiety. Similarly, Awoke et al. reported that using denial, self-blame, planning, and religion to cope with stress was associated with high perceived stress among undergraduate students (61). Crișan et al. (59) showed that venting emotions and behavioral disengagement had the greatest negative impact on anxiety and well-being. Furthermore, Thapa et al. (62) study found that coping strategies like denial, positive reframing, and religion had a negative relationship with stress in university students. Furthermore, Garg et al. (55) reported that avoidant coping mechanisms (self-distraction, denial, and behavioral disengagement), and emotional focused coping strategy (venting) were significantly associated with increased depressive symptoms in undergraduate students. Additionally, the Saxon study found that coping strategies such as behavioral and mental disengagement, denial, emotional venting, substance abuse, and gambling were significantly associated with poorer mental health outcomes (25). According to Deng et al. (46) undergraduate students are unable to self-manage their emotions and have not developed coping strategies for stressful experiences, making them vulnerable to depression and anxiety. These findings suggest the significance of creating an intervention program focused on teaching effective coping strategies to undergraduate students during periods of political violence and war.

This research had some limitations. Using convenience sampling limits the generalizability of our findings to a wider population of Palestinian university students. Also, the study’s cross-sectional design limits causal inferences about the relationship between exposure to political violence and mental health outcomes. Additionally, using self-reported questionnaire increases the possibility of reporting bias. Further, this study only included three Palestinian universities, which may not reflect the diversity of the student population in Palestine. In addition, students at other universities may experience different levels of anxiety and depression than those who participated in this study. Despite these limitations, the results shed new light on the mental health of undergraduates in areas with ongoing conflicts, and those known to suffer from a disproportionately high rate of mental diseases like depression and anxiety. This study adds significantly to the existing literature by being the first of its kind to examine the symptoms of anxiety and depression as well as coping mechanisms among Palestinian undergraduates who were enrolled during periods of political violence and conflict.


4.1 Implication of the study and future research

The study suggests screening and intervention programs to prevent and treat mental health problems among undergraduate students studying in conflict zones. Our findings highlight the need to use an innovative approach to delivering mental health treatments and interventions to address difficulties such as restricted mobility and dealing with the closure of universities or cities during times of war or political instability. Implementing a computerized program might be an effective strategy to enhance knowledge about the symptoms of mental or psychological problems that Palestinian undergraduate students may experience. Students can access this program at their leisure by logging into their university accounts. Furthermore, mental health practitioners and university officials should offer clinical and educational interventions to help students develop effective coping strategies and enhance their emotional well-being in the face of political violence.

More studies are needed to determine the psychological impact of political violence on the well-being of students in communities and families during and after the war. Future research is needed to investigate additional risk factors for depression and anxiety, such as fear of war, stress, and feelings of loneliness.




5 Conclusion

The study found that political violence often leads to symptoms of depression and anxiety among undergraduates. Furthermore, the use of maladaptive coping mechanisms increases the likelihood that these symptoms will occur. Providing immediate assistance to university students affected by political violence and conflicts is crucial for their emotional and mental recovery and coping with difficulties.
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Background: Postpartum depression (PPD) presents a significant public health challenge. While PPD’s impact extends from maternal health to child development, cultural stigma and a lack of public awareness, particularly in developing countries, contribute to its underestimation and under diagnosed. This study investigated the non-biological associated factors for PPD in Shenzhen city due to its unique socioeconomic landscape, where rapid urbanization and migrant influx could uniquely impact maternal mental health. By identifying local PPD determinants, the research aimed to contribute to targeted mental health interventions in the region.
Method: Data were collected from May to December 2019 at the Luohu Maternal and Child Health Medical Center, Shenzhen. Inclusion criteria were postpartum women without psychiatric histories who live within the locality. The Chinese Edinburgh Postnatal Depression Scale was utilized to confirm PPD diagnosis. Participant information including demographics, economic status and postnatal factors were collected via structured questionnaires. Statistical analyses of t-tests, Wilcoxon rank-sum tests, chi-square tests, and logistic regression, were performed using SPSS 20.0, with significance set at p ≤ 0.05.
Results: The study included 430 healthy mothers and 73 PPD mothers. Several factors were found to significantly influence the onset of PPD (p < 0.05): age (OR = 0.921, 95% CI: 0.864–0.981); living with in-laws (OR = 2.133, 95% CI: 1.108–4.106); bottle feeding (OR = 3.757, 95% CI: 1.567–9.006); prenatal depression (OR = 3.515, 95% CI: 1.61–7.675); prenatal anxiety (OR = 6.072, 95% CI: 3.209–11.49); and adverse life events during pregnancy (OR = 3.287, 95% CI: 1.165–9.269). Other factors were not found to have a significant effect.
Conclusion: Our study found that in the developed city of Shenzhen in Southern China, living with in-laws, exclusive bottle feeding, prenatal anxiety, depression, and adverse life events are non-biological associated factors for postpartum depression. The findings emphasize the importance of considering a range of factors when addressing maternal mental health within a specific local regions. It calls for targeted interventions or prevention program that take into considering the specific cultural, social, and individual factors.
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Introduction

Postpartum depression (PPD) is commonly known as postnatal depression. The prevalence of postpartum depression varies from 1.9 to 82.1% in developing countries (1) and from 5.2 to 74.0% in developed countries (2). In China, the prevalence of PPD was reported to be around 15% (3) to 19% (4) depending on regional differences in China. PPD constitutes to a prevalent mental disorder with clinical significance extending across the domains of psychology and gynecology (5). Its adverse consequences impact maternal well-being and common symptoms include anxiety, persistent fatigue, and enduring depressive states (6). PPD also affects the cognitive, behavioral, and emotional development of the newborns, with repercussions extending beyond adolescence (7). Historically, there is a lack of public awareness of mental illness and the prevalence of PPD has always been underestimated and poorly diagnosed particularly in developing countries (8). In China, traditional cultural values often contribute to the stigmatization of mental health issues, making it challenging to determine the overall mental health status of women living in China (9).

China’s rapid urbanization presents a unique context for studying PPD, particularly in megacities like Shenzhen has the fastest rates of growth (10). Shenzhen’s rise as an international city, fueled by significant local government investment, has created a distinctive socio-economic environment where 67.7% of the population comprises of young migrants with the average age of 32.5 who seek better job opportunities (11). This influx of a young, mobile population introduces specific challenges, including the separation from extended family and the absence of traditional family support where new mothers could rely on a close-knit family network for emotional and practical support during the postpartum period. In urban environments like Shenzhen, many families live in smaller, nuclear units, sometimes far from their extended relatives. This physical and emotional distance can lead to feelings of isolation and increased stress (12), particularly as new mothers navigate the demands of urban life without the immediate support they might have had in their home town. Thus, rural-to-urban migrants may have specific health care needs (13). These shifts may contribute to a different set of PPD risk factors compared to those in less urbanized or rural areas, where communal support structures are more prevalent. One particularly relevant factor is the experience of living with in-laws, who often come from rural areas with different educational backgrounds and lifestyles compared to their urban-dwelling daughters-in-law (14). The generational and cultural gap between urban women and their rural in-laws can introduce additional stressors, such as differing expectations regarding childcare, household responsibilities, and social norms (15). The lack of alignment in educational levels and familiarity with urban life may lead to conflicts, misunderstandings, and increased psychological pressure on new mothers, potentially exacerbating the risk of PPD. These dynamics are particularly pronounced in cities like Shenzhen, where rapid modernization often clashes with traditional values and practices brought by older generations.

Non-biological factors are related to psychological stressors (e.g., father abandonment, financial strain), the underlying cognitive vulnerabilities (e.g., negative attributional style) and the role of psychosocial resources (e.g., social support, self-esteem) (16). Globally, these risk factors can vary significantly depending on the cultural and socio-economic context. As an example, younger mothers (17) (<25 years old) were reported to be at higher risk of PPD, whereas in Sri Lanka, advanced maternal age (30–39 years old) is associated with higher PPD risk (18). Three primary categories of non-biological associated factors for PPD risk factors were identified in China, including prenatal emotion, social demographic factors such as poor marital relationship and lack of social support, and interpersonal factors (19). Considering the diverse cultural beliefs, social values, and localized socio-economic and environmental factors in different regions of China, it is likely that these elements could influence the incidence and characteristics of PPD. Risk factors for PPD can be categorized into biological and psychosocial risk factors. Additionally, Shenzhen’s status as a technology hub introduces new dimensions to maternal mental health, such as the role of social media and technology in shaping mothers’ experiences (20). The influence of online communities, exposure to unrealistic parenting standards, and the isolation that can accompany digital interactions are all modern stressors that may increase PPD risk (21) in this rapidly evolving city.

The aim of the present study investigated the living situation and mental health status of a cohort of puerperal women in Shenzhen to identify potential non-biological associated factors for PPD. The findings of the study extend the understanding of mental health issues in China and facilitate the development of local service provision. Findings of the study would also contribute to the global understanding of maternal mental health and may serve as a reference for other regions experiencing similar urbanization and cultural shifts.



Methods


Study population

Data collection took place between May and December 2019. A consecutive sampling method was adopted. All puerperal women who gave birth at Luohu Hospital of Maternal and Child Health Medical Center 6–7 weeks postpartum were invited to participate in this study. Women who met the inclusion criteria were included in the study. The study was approved by the Shenzhen Municipal Health Commission and Health Bureau of Luohu District, Shenzhen Municipal People’s Government (approval number: PJ2019102903). All participants provided written informed consent. The inclusion criteria were as follows: (1) aged between 18 and 40 years; (2) resided in Shenzhen for at least 1 year; (3) within 6 to 7 weeks postpartum; (4) first or second childbirth; and (5) no prior diagnosis of severe mental illnesses of anxiety disorder, bipolar disorder, schizophrenia, or obsessive-compulsive disorder. The exclusion criteria were as follows: (1) pregnancy-related medical complications such as pre-eclampsia, gestational hypertension, or severe gestational diabetes; (2) serious internal medical conditions, including cardiac diseases requiring long-term or intensive treatment; (3) on medications such as antidepressants or anti-anxiety drugs which may affect mental health assessment; and (4) individuals who were unable to understand the content of the interviews or cooperate with the researchers.



Sample size calculation

The sample size calculation formula for estimating proportions in prevalence studies is derived from the principles of statistical estimation (22). This formula is commonly used in epidemiology and public health research to determine the sample size needed to estimate a population proportion with a specified level of confidence and margin of error. The formula is given by:

[image: Formula for sample size calculation: n equals Z squared times p times (one minus p) divided by d squared.]

where:

Z = 1.96 (Z-score for a 95% confidence interval);

p = 0.15 [15% estimated prevalence of PPD (3)];

d = 0.10 (desired margin of error).

Thus, a sample size of approximately 49 participants is needed to achieve a 10% margin of error with 95% confidence.



Data collection

Data collection took place during the second month of postpartum. Participants completed a structured questionnaire through face-to-face interviews conducted by trained research assistants. Interviews were conducted in a private room to ensure participants felt secure and could provide honest and accurate responses. Each interview lasted approximately 60 to 90 min. Responses were securely recorded on encrypted filed and transferred to a password-protected database. Any discrepancies or missing data were promptly addressed by re-contacting participants when necessary.



Postpartum depression

The Chinese version of the Edinburgh Post-natal Depression Scale (EPDS) questions was administered to assess postpartum depression. The Chinese translation of the EPDS was cross-validated through reverse translation into English to ensure equivalence with the original English version (23). The scale was previously demonstrated to have robust internal consistency (Cronbach’s α = 0.714) and test–retest reliability (Cronbach’s α = 0.814). Responses were scored on a scale ranging from 0 (not at all) to 3 (as much as I ever did). The total score ranging from 0 to 30, with higher scores indicating increased depression severity. Scores between 10 and 12 were indicative of minor PPD, while scores exceeding 13 were indicative of major PPD (24). Trained research assistants provided explanations to ensure adequate comprehension of each questionnaire section from each participants. When a participant had EPDS score above 9, our psychologist contacted that participant and re-administered the questionnaire 1 week later to verify the diagnosis of PPD. All women with confirmed PPD diagnosis were subsequently offered professional psychological consulting and treatments by psychologists.



Questionnaires covariates


Occupations

Occupations were categorized into white-collar jobs, which involve office work or the application of specialized skills and knowledge such as management, law, and finance, and blue-collar jobs, which involve manual labor or technical work such as manufacturing, construction, maintenance, agriculture, and transportation. Considering the unique stability and security in terms of remuneration and benefits enjoyed by civil servants, administrative managers, teachers, and medical staff in China, this occupational group was segregated for analysis as “institution staff.” Additionally, self-employed individuals and freelancers, despite potential overlaps with white and blue-collar characteristics, were analyzed as a separate category.



Economic status

Economic status was determined using the per capita income of the household, calculated as the total household income divided by the number of family members living together. Utilizing the published average monthly wages of Shenzhen’s urban non-private and private sector employees in 2019 as a benchmark (25), “upper class” was defined as a per capita monthly income exceeding 1.5 times the average (i.e., above 12,241.58 CNY), “middle class” as between 0.75 and 1.5 times the average (i.e., between 6,120.79 CNY and 12,241.58 CNY), and “poverty level” as below 0.75 times the average (i.e., below 6,120.79 CNY).



Personality assessment

The personality traits of the participants were evaluated by a nationally certified psychological counselor. The Eysenck Personality Questionnaire (EPQ) was used to assess the extraversion/introversion dimension (26). The EPQ included questions addressing aspects such as talkativeness, number of friends, preferences for lively or crowded places, and enjoyment of being the center of attention. The Edinburgh Postnatal Depression Scale (EPDS) assessments were conducted subsequent to the personality evaluations to minimize potential researcher bias.



Age

The age of the participants was recorded in years.



Education level

Education levels were categorized into illiteracy, completed elementary school, completed vocational or technical training, higher education training, and postgraduate training based on participants self-reported category.



Feeding patterns

Feeding patterns were categorized into exclusive breastfeeding, combination feeding, and bottle feeding.



Antenatal depression and anxiety

The presence of antenatal depression and anxiety was assessed using standardized diagnostic criteria and self-reported measures.



Traumatic or stressful events during pregnancy

Participants were asked to report any traumatic or stressful events experienced during pregnancy.



Prenatal education

Participation in prenatal education programs was enquired.



Doula-assisted delivery

The presence of a doula during delivery was recorded.



Pain-managed childbirth

The use of pain management methods during childbirth was documented.



Newborn illness or disease

Any instances of newborn illness or disease were recorded.




Statistics

All data were analyzed using SPSS 20.0 software. Descriptive analysis was conducted to assess the central tendency, dispersion, and frequency. Age was compared among groups using the Student’s t-test. Rank data were compared between groups using the Wilcoxon rank-sum test, and count data were compared using the chi-square test. Logistic regression analysis was employed to calculate the odds ratios (OR) and their corresponding 95% confidence intervals (CI) for all variables. Statistical significance level was set at p ≤ 0.05.




Results

Table 1 shows the demographic data of the sample population. Data from 73 women with PPD and 430 women without PPD were included in the final analysis. Student’s t-test results indicated a statistically significant difference in the mean age of the groups: 29.57 years (±4.123 SD) for healthy mothers and 28.25 years (±3.785 SD) for PPD mothers (p = 0.01).



TABLE 1 Demographic characteristics of 503 participants.
[image: Table compares various variables between healthy controls (N = 430) and PPD patients (N = 73). Variables include age, career, education, family status, economic status, feeding patterns, personality, antenatal conditions, traumatic events, prenatal education, doula assistance, pain management, and newborn illness. Statistical values such as Chi-square, degrees of freedom, and p-values are provided for each category. Significant differences are noted in family living arrangements, antenatal depression, anxiety, and traumatic events during pregnancy, with p-values indicating statistical significance.]

The results of Wilcoxon rank-sum test on the rank data indicated no significant differences in employment status (p = 0.688), educational levels (p = 0.93), and economic status (p = 0.252) between the two groups. For the count data, the results of chi-square tests indicated that age (p = 0.01), family living arrangement (p = 0.03), antenatal depression (p < 0.001) and anxiety (p < 0.001), and traumatic or stressful events during pregnancy (p = 0.00). No significantly difference was observed between the groups in career, level of education, economic status, feeding pattern, personality type, newborn illness, prenatal education, doula-assisted delivery, or pain-managed childbirth. Thus, the factors of age, family arrangement, depression or anxiety, and traumatic events are associated factors for PPD.

All factors that were significantly different between the two groups were subsequently included in binary logistic regression analysis. Table 2 shows the results of logistic regression analysis of all factors. Factors found to be significant predictors of PPD were: age (OR = 0.921, 95% CI: 0.864–0.981), living with in-laws (OR = 2.133, 95% CI: 1.108–4.106), exclusive bottle feeding (OR = 3.757, 95% CI: 1.567–9.006), prenatal depression (OR = 3.515, 95% CI: 1.61–7.675), prenatal anxiety (OR = 6.072, 95% CI: 3.209–11.49), and adverse life events during pregnancy (OR = 3.287, 95% CI: 1.165–9.269). Other factors were not found to have a significant effect. Figure 1 shows the Odds Ratio for each risk factor of PPD.



TABLE 2 Logistic regression analysis of contributing factors to PDD.
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FIGURE 1
 The odds ratio for each risk factor of PPD.




Discussion

The present study aimed to identify non-biological associated factors for PPD in Shenzhen city of China. The results indicated that age, living with parents-in-laws or the mothers’ parents and exclusive bottle feeding are the key non-biological associated factors for women who lived within the region.

Our data indicated that age was a significant non-biological associated factor for postpartum depression, with younger women being at a higher risk of PPD within the sample population. Maternal age is a common associated factor reported in the literature. However, there appears to be a lack of consistency on whether older or younger mother is at higher risk of PPD. A study conducted in Sweden suggested younger mothers (<25 years old) are at higher risk of PPD (17), while another study from Sri Lanka reported that advanced age (30–39 years old) (18) were associated with PPD. When compare to data collected from China, age was not found to be a significant risk factor for PPD (27, 28). The conflicting results may be related to the non-controlled recruitment process, where the sample population may not necessarily reflect a range of age groups that may have depression. Moreover, cultural differences also play a significant role in shaping the prevalence of PPD among different age groups. The perception of motherhood and the level of social support can vary across different cultures and may impact the mental health of mothers of different age groups (29). For example, study conducted in Canada reported that teen mothers received more support during pregnancy and after birth than adult mothers, despite equal likelihood to experience PPD if they received no support or minimal support after the birth of the baby (30). In the context of Shenzhen, a city marked by rapid urbanization and a migrant population, younger mothers might face unique challenges. These can include the pressures of adapting to urban life, managing the demands of a career while raising a child (31), and the potential of a lack of extended family support due to migration (32). Younger mothers from Shenzhen might feel pressured to conform to modern ideals of success and parenting, which can exacerbate feelings of inadequacy or stress, thereby increasing their risk of PPD. These pressures could be less pronounced for older mothers, who may have more established support systems and greater life experience to navigate the challenges of parenthood. Findings of the present study adds further support that age may not be a standalone associated factor of postpartum depression among women in Shenzhen. Further research that takes into consideration of age, cultural influences and social differences is recommended to better understand the relationship between age and postpartum depression and to develop targeted interventions program for the at-risk populations.

This study observed that the chance of postpartum depression is higher when the mother cohabits with parents-in-law. This observation aligns with published studies from China that identified poor relationship between mothers-in-law and daughters-in-law as a associated factor (19, 33). It was reported that the women usually felt more comfortable with their own parents who understood them and whom they found easier to talk to (11). When the relationship between mother and grandparents is conflictual or when grandparents interfere with parental childrearing, grandparents’ involvement may have negative effects on mothers’ affective state (34, 35). In China, conflicts between mothers-in-law and daughters-in-law are common (36). Traditionally, it’s expected that daughters-in-law show respect and adhere to the wishes of their elders (37). With the rise of more educated, modern-thinking women, these traditional practices are being questioned and new mothers are more likely to assert their beliefs in child-rearing. This clash of old and new perspectives may partly explains why living with in-laws may increase the likelihood of PPD. However, the latest meta-analytic evidence propose the association between support of the baby’s grandparental and better maternal mental health during the first year postpartum (38), indicating the potential benefit of living with the in-laws. The findings of our study contribute to expanding the understanding of non-biological associated factors, emphasizing the potential role of parental and in-law dynamics in the development of postpartum depression among women in Shenzhen.

Exclusive bottle feeding was observed as another associated factor for postpartum depression within this sample population from Shenzhen. Breastfeeding was widely reported in literature as a protective factor (39), with high level of anxiety and depression was associated with nonexclusive breastfeeding at 3 months postpartum (40). Stopping exclusive breastfeeding also reported to increase the likelihood for depression and anxiety (41). The hormone oxytocin released during early postpartum period due the need of breast feeding (42) has long been speculated to be inversely associated with postpartum depression but firm conclusion could not be drawn due to contradictory evidence and low quality of published trials (43). However, the association between bottle feeding and postpartum depression is not always straight forward with studies reported breastfeeding mothers are at increased associated of PPD (44, 45) or found no association (46, 47). The contradictory data may reflect the complex nature between socioeconomic factors such as maternal education, family income and marital status, quality of relationship and stressful life events, which ay all contribute to the occurrence of PPD. Urban environments like Shenzhen may put pressure on mothers to return to work sooner or may lack professional support for breastfeeding (48), leading to earlier adoption of bottle feeding. Many women may also feel obliged to breastfeed because of family or social expectations where breastfeeding is adopted as a strategy for them to be portrayed as calm, coping and in control when in reality they were struggling and not enjoying breastfeeding (49). Another factor to consider was the inability to breastfeed, rather than the mother’s personal choices to bottle feed. Thus, the combination of the intention of the mother to breastfeed and the capability to breast feed may be stronger influence on PPD occurrence (50). The findings of our study highlight the importance of considering breastfeeding practices as a potential protective factor against postpartum depression in the specific context of Shenzhen city. Further study is warranted to ascertain if the intention of mother to breastfeed who actually breastfeed may be a stronger protecting factor to PPD.

Like the vast majority of similar studies, we also find that the risk of postpartum depressive symptoms is higher when women experience anxiety or depression during pregnancy (2, 51) or when adverse life events occur, such as illness, domestic violence or arguments during pregnancy (52–54). It is important to acknowledge that anxiety or depression is not only caused by stressful events, but also by dramatic hormonal changes during pregnancy and childbirth that can trigger depression or anxiety symptoms. We cannot be certain that adverse events during pregnancy are the entire cause of mood disorders during pregnancy. Since all participants denied a previous history of psychiatric morbidity, it could not be ruled out that the stressful event they suffered during pregnancy were not a progression or continuation of an underlying psychiatric illness that began prior to pregnancy.


Limitations

This study has several limitations that warrant consideration. First, the sample size is relatively small and the sample population was recruited from the same district in Shenzhen, which may limit generalizability, as the socioeconomic status, culture, and access to healthcare in this district may not represent the broader population. Second, the data collection relied on self-reported measures, which are subject to bias, including recall bias and social desirability bias. Participants may have underreported or over reported their symptoms or circumstances due to the stigma associated with mental health issues or the desire to present themselves in a favorable light.




Conclusion

Our study identifies several non-biological associated factors for PPD in a developed city like Shenzhen in Southern China. Specifically, living with in-laws, exclusive bottle feeding, prenatal anxiety, depression, and adverse life events were found to significantly contribute to the development of PPD. These findings highlight the importance of considering a broad spectrum of psychosocial factors when addressing maternal mental health within this specific local region. As an example additional support for mothers living with in-laws may be required to promote mental health awareness during prenatal care, and offer stress management resources to those experiencing significant life events. Furthermore, public health initiatives might focus on educating families about the impact of feeding practices on maternal mental health and promoting support systems for breastfeeding. By addressing some of these identified factors, healthcare providers and policymakers can develop specific strategies to minimize the risk of PPD and improve overall maternal mental health in the region. Future research explore these relationships and evaluate the effectiveness of targeted interventions tailored to the local context.
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Introduction

Human rights violations and violence against women are serious public health issues that have numerous detrimental repercussions on one’s physical, emotional, sexual, and reproductive health. According to studies, women’s perceptions and traits of violence are highly predictive of their likelihood of seeking help against violence. Even though intimate partner violence is a huge challenge nowadays in Africa, there is a low level of help-seeking behavior. Conducting this study at the East African level on help-seeking behavior can provide a clue for policy-makers. Therefore, this study aimed to reveal the prevalence of help-seeking behavior against intimate partner violence and determinant factors among women in East Africa.





Method

Multilevel logistic regression analysis was carried out among East Africans using recent demographic and health survey data. A total of 7,387 participants aged 15 to 49 years were included in this study from East African countries. Individual- and community-level variables were considered to determine the associated factors with help-seeking behaviors against intimate partner violence with 95% CI and AOR.





Results

The prevalence of help-seeking behavior against intimate partner violence among women was 38.07% with 95% CI (36.96%, 39.18%). Husbands drink alcohol [AOR = 1.46: 95% CI (1.33, 1.61)], women who have work [AOR = 1.33: 95% CI (1.19, 1.50)], and women with higher educational status [AOR = 1.36: 95% CI (1.16, 1.59)] were factors associated with help-seeking behavior against intimate partner violence.





Conclusion

Approximately four out of 10 women were seeking help for intimate partner violence in East Africa. Husbands drinking alcohol, women’s high educational status, and women having occupations were the factors that were associated with help-seeking behaviors against intimate partner violence.





Keywords: multilevel analysis, help seeking, behavior, intimate partner, violence





Introduction

Intimate partner violence (IPV) is a severe public health issue that includes physical and/or sexual abuse, stalking, and emotional hostility committed by a former or present intimate partner beyond cultural boundaries (1). The international society is beginning to acknowledge the physical abuse of women as a grave human rights violation. According to scholars, women in underdeveloped countries are more likely than women in developed countries to be physically abused by intimate partners (2, 3). Investigations show that between 15% and 71% of women who have ever been in a relationship have experienced physical or sexual abuse at the hands of an intimate partner (4). When faced with IPV, women may decide to seek assistance from both official and unauthorized sources. Traditional sources of support include non-governmental organizations, shelters, and other services connected to intimate partner violence as well as medical or legal professionals, clergy, and local leaders (5). In addition to IPV’s significant global incidence, women who have experienced IPV report a low prevalence of help-seeking behavior (1, 6). Research demonstrates a distinct pattern of how women’s behavior in seeking help is influenced by gender parity in a culture. Women in low-income nations with high levels of gender inequality and strict gender norms are less likely to ask for help than women in nations with higher levels of gender equality and more flexible gender roles (7, 8). Some women believe that the abuse is not serious enough to warrant seeking help, while others, mostly as a result of cultural norms, fail to identify IPV or accept it as the norm (9). Compared to women who are assaulted emotionally or sexually, those who experience physical abuse are more likely to seek assistance (10).

According to the WHO’s multi-country research on intimate partners, 55%–95% of women who had experienced physical or sexual abuse never sought assistance from a formal institution (11). IPV is a significant public health issue in the United States, where 36% of women would, at some point in their lives, encounter rape, physical abuse, or stalking at the hands of an intimate partner (12). There has been a variation in the prevalence of intimate partner violence both nationally and locally, which evidences signify low levels of communal empowerment for women (13, 14). Furthermore, women who experienced violence both before and throughout their pregnancies reported experiencing higher levels of intensity and frequency of pregnancy-related violence (15). However, there is a huge burden of intimate partner violence in low- and middle-income countries, there are limited help-seeking behaviors, as shown in studies in Sub-Saharan African countries at 19.75% (16). The prevalence of IPV ranges from 26.7% to 39.3% in East Africa, and 15.6% to 19.0% of women said they have experienced all three types of IPV at the same time (17). The prevalence of IPV was also from 10.2% to 20.0% and 30% among women in Rwanda and Ethiopia, respectively (18, 19). The burden of IPV accounts for 22.9% to 48.4% in Burundi and 27% to 61% in Tanzania (20, 21). The potential negative effects of intimate partner violence on health extending beyond the physical trauma that leads to emotional and severe mental conditions are well acknowledged and understood (22). Survivors of intimate partner violence typically turn to their relatives and close companions for support, a tactic known as “help-seeking from the informal structures” (9). Although there is growing evidence of the risk factors for intimate partner violence in low-resource countries, the benefits of seeking help after experiencing violence in African countries have received little attention (23). Some factors were associated with help-seeking behaviors of survivors of IPV in different studies. Wealth index, mass media exposure, place of residence, education level, women’s autonomy in household decision-making, partner’s controlling behavior, current employment status, partner’s education, and partner’s alcohol use were associated with help-seeking survivors of intimate partner violence.

Examining the variables associated with IPV victims in East Africa help-seeking could help guide secondary prevention initiatives meant to increase IPV disclosure to official and unofficial sources. The prevalence of intimate partner violence in East Africa was 37.14%; no study shows their help-seeking (24). Despite the huge impact of intimate partner violence, the help-seeking of the survivors was not studied well particularly in East Africa. Therefore, this study revealed help-seeking behaviors and determinant factors among women exposed to intimate partner violence in East Africa based on recent demographic and health survey (DHS) data.





Methods




Study area

A multilevel analysis was conducted using recent demographic health survey data of East African countries: Burundi (2,122), Ethiopia (3,142), Comoros (390), Malawi (10,249), Rwanda (4,601), Uganda (4,213), Zambia (4,160), and Zimbabwe (4,300). The wide range of objectives includes indicators of fertility, reproductive health, maternal and child health, mortality, nutrition, and self-reported health on self-reported data from East African countries’ DHS. The datasets of the East African DHS included men, women, children, births, and households’ data. The individual record dataset (IR file) was the data that was used for this study extracted from this survey. A total of 816 clusters were used in the equal probability selection procedure from the household health survey framework. The study participants including women from East African countries between the ages of 15 and 49 who had intimate partner violence served as the source population. A total of 7,387 weighted sample size of eight East African countries’ DHS was determined for this secondary data analysis with women who had intimate partner violence, with 816 enumeration areas (EAs) or clusters. The detailed data can be accessed comprehensively by clicking on the official link (http://www.dhsprogram.com/) (25).





Variables of the study




Dependent variables

The outcome variable was the behavior related to seeking help for IPV. Only women who had ever experienced intimate partner violence were asked if they had ever sought assistance from anyone. The common sources for help were their own family, husband’s/intimate partner’s family, friends, and chief/other national government administrative officers. The query to screen help sought was “sought help from someone” with a yes/no response. Participants who responded “yes” were recoded “1” and participants who responded “no” to the question were recoded as “0” (16, 26).





Independent variables

Independent variables were extracted from the East African countries’ recent DHS, including household variables, wealth index, and reproductive-related variables. The extracted independent variables incorporated in this study were sex of the household head, age, distance from the health facility, number of children, current marital status, ethnicity, religion, education level of the respondent and partner, occupation of the respondent, the partner age difference between spouse, residence, and husband’s/partner’s alcohol use, which were used as individual-level variables. The community-level variables used for this study included place of residency (urban and rural), educational level (low and high), wealth index (low and high), and media exposure (low and high). The distribution of the proportion values that were computed for each community-level variable was examined using a histogram. Lastly, for dichotomously skewed and normally distributed variables, median and mean values were employed, respectively.






Data management and analysis

Stata version 14 was used for data extraction, coding, cleaning, and analysis. Among the descriptive data filled in a table and text were frequency and percentage. The non-proportionate allocation of the analysis and the sample’s representativeness were done using sample weight with cluster. To maintain the hierarchical structure of the gathered data, a mixed multilevel analysis was done. To identify the associated variables to be included in the multivariable analysis with a p-value less than 0.25, a multilevel bi-variable logistic regression analysis was performed. Multilevel multivariable logistic regression analysis was used to identify the statistically significantly linked variables with p-values less than 0.05. An adjusted odd ratio (AOR) with 95% confidence interval (CI) was then calculated.

The multivariable multilevel logistic regression study involved four models of analyses. No explanatory variables were used in the first model, sometimes referred to as the null model. In the second model, community-level variables were fitted only; in the third model, community-level variables were fitted; and in the fourth model, both individual- and community-level variables were fitted. The models were compared, and the Akaike Information Criterion (AIC) and deviance were used to assess each model’s fitness; the model with the lowest score was deemed to be the best fit. The degree of heterogeneity among intimate relationship violence among the clusters was also assessed by intra-class correlation [image: Mathematical equation showing internal control coefficient as ICC equals VA over VA plus 3.29, multiplied by 100 percent.] . The portion of each individual’s reported intimate partner violence variance can be attributed to variations among clusters. To measure the variation in intimate partner violence among clusters, median odds ratio (MOR) =e0.95√VA was employed (27). The degree of homogeneity and the measurement of the odd ratio scale variation of intimate partner violence among the clusters were carried out. In the end, variables with a p-value less than 0.05 that were statistically significantly linked to intimate partner violence were found, and the AOR with 95% confidence interval was calculated. Variable inflation factor (VIF) was conducted to check for multicollinearity, and the result is less than 10, which indicates no multicollinearity in this study.






Results




Descriptive characteristics of respondents

A total of 7,387 study participants who had intimate partner violence and were between the ages of 15 and 49 were included in this secondary data analysis of East African DHS. Among the study participants, 24.34% were between the ages of 25 and 29, and 52.55% were women who had completed primary education. Among women who had intimate partner violence, 59.88% were Christians. Among the study participants, 75.21% had occupations, and 80.05% had partners with occupations. Among the participants, 62.46% had a problem with health facility distance, and 46.01% had partners who had drunk alcohol. Among the study participants, 71.41% were from rural areas (Table 1).

Table 1 | Descriptive characteristics of East African countries’ study participants for help-seeking behavior against IPV (N = 7,387).


[image: A table presents variables including age, mother's education, partner's education level, religion, occupation, alcohol use, access to health facilities, media exposure, economic status, number of children, marital status, community wealth, media exposure, education, and residence, along with their respective categories, weighted frequency, and percentage distribution. Notable points are the high percentage of mothers with primary education (52.55%), the majority of partners working (80.05%), and a predominant rural residence (71.41%). "Other religions" include Orthodox and atheist.]




Prevalence of help-seeking behaviors among IPV

The prevalence of help-seeking behavior against violence among women who had intimate partner violence was 38.07 with 95% CI (36.96%, 39.18%).





Model fitness and statistical analysis

Not seeking help against violence within the cluster was associated with 2.53 of the respondents’ changes in the ICC of the null model (model I). The MOR of intimate partner violence in the null model was 2.53, indicating that there was variation between the clusters. The odds of individuals experiencing intimate partner violence were 1.73 times higher in the cluster with a higher risk of these disorders than in the cluster with a lower risk, assuming that a single participant was randomly picked from each of the two clusters. Model IV was the well-fitting model for this investigation since it had the lowest AIC and deviation value (Table 2).

Table 2 | Multilevel multivariable logistic regression analysis of East African countries’ DHS (n = 7,387).


[image: A table displaying various models (Null, Model I, Model II, Model III) comparing several variables: Age, Wealth Index, Partner's Education, Partner's Alcohol Use, Mother’s Occupation, Mother’s Education, Partner’s Occupation, Community-level Variables, Media Exposure, Education, and Economic Status. The table includes values for different categories within these variables, along with statistical measures like Likelihood Ratio, ICC, Deviance, AIC, BIC, and MOR.]




Associated factors of help-seeking behavior

In the multilevel bi-variable analysis, factors associated with help-seeking behavior were the age of the respondent, women’s education, partner’s education, partner’s alcohol use, women’s occupation, partner’s occupation, and wealth index at the individual level with a p-value less than 0.25. In the multilevel multivariable analysis, partner’s alcohol use, higher educational level of women, and women who have occupations were significantly associated with help-seeking behavior for their violence with a p-value less than 0.05. The odds of having help-seeking behavior for their violence among study participants who have husbands who drink alcohol was 1.46 times higher compared with the study participants whose husbands did not drink alcohol [AOR = 1.46: 95% CI (1.33, 1.61)]. The odds of seeking help for their violence were 1.33 times higher among women who have work than other subjects who have no work [AOR = 1.33: 95% CI (1.19, 1.50)]. Study participants who have higher educational status were 1.36 times higher compared with study participants who have no education [AOR = 1.36: 95% CI (1.16, 1.59)] (Table 2).






Discussion

The main purpose of the study was to look into community- and individual-level variables of help-seeking behavior against intimate partner violence among women aged 15 to 49. The prevalence of help-seeking behavior against violence among women who had intimate partner violence was 38.07% with 95% CI (36.96%, 39.18%). This finding is in line with other studies conducted in Sub-Saharan African countries at 38.77% (16).

This finding is lower than other studies conducted in India at 48.8% (28). The possible reason for this discrepancy might be due to the difference in sample size; the Indian study had a small sample, but this study combined data from different countries with a high sample size (28). In other words, this finding is higher than other studies conducted in Afghanistan at 20% (23) and in developing nations at 34.88% (26). The probable evidence for this discrepancy could be the effect of low-level intimate partner violence, which implies that study participants who sought help were lower in Afghan than in East African countries (23).

Related to factors, husband drinking alcohol is one of the associated factors with help-seeking behaviors. This association is consistent with other studies conducted in Ghana (29), Ethiopia (30), and Africa (31). This association could be because of the effect of consuming alcohol; the user may act violently and make other people less willing to discuss a peaceful solution to the conflict in the relationship, though women sought help against violence (31). Moreover, binge drinking can cause other household pressures like financial hardships, children issues, and marital challenges, which enable women to seek help to solve those problems against violence (29). This demonstrated the way education might encourage female opinions that promote victim safety and personal relevance to make the correct decisions by helping them grasp what is correct about IPV (30).

The other factor which was associated with help-seeking behavior was women’s higher educational status. This association is in concordance with other studies conducted in Ethiopia (32), India (33), and Sub-Saharan Africa (34). The probable reason for this association could be the effect of lack of knowledge of mitigating factors, restricted access to legal counsel, and a rise in the acceptance of detrimental conventional views for women (32). Furthermore, there is an opportunity that it is connected with other elements like power to make decisions and resources (35). People can learn about the ethical foundations of society through education, which can also expose them to international debates that oppose IPV and promote help-seeking behavior (34). According to health behavior theory, education is a powerful tool for changing behavior through raising awareness and knowledge (36). This may be because better-educated women in Africa are expected to follow the social norms, which may cause them to not keep quiet about IPV. Additionally, educated women receiving violence are expected to pass the challenges including mental or psychological barriers like shame and anxiety (33). This could be a result of literate women having greater access to knowledge and information, which may modify and influence women’s views and help them understand what is and is not acceptable.

Another factor associated with help-seeking behavior against intimate partner violence was women who had an occupation. This association is in line with other studies conducted in Ethiopia (30) and Niger (37). The possible reason for this association might be the effect of having their financial support to process the help sought (30). Women’s perspectives about equality in a relationship, as opposed to allowing violence, may be influenced by empowerment, which may also help them feel more confident in their ability to defend what is acceptable to them (37). The other possible reason might be the effect of having an occupation that creates a feeling of independence to protect their human right against intimate partner violence.

All women are supposed to seek help for intimate partner violence practically. To practically lessen or remove obstacles to help-seeking, this research indicates their behavior to mitigate the negative effects of intimate partner violence on the quality of life and health outcomes of abused women. The fact that many of these women were unable to defend against their abusive situations, this study will motivate them to ask for their rights. This study also provides an entry for policymakers and women’s rights protection organizations to enhance help-seeking behavior to mitigate the burden of intimate partner violence.





Limitations of the study

Even though this study had many strong sides, it has its weaknesses. One of the limitations of this study is that the cause-and-effect relationship of factors with outcome variables was not provided due to the cross-sectional nature of this study. The other limitation could be the social desirability of the study participants to report their partners’ violence.





Conclusion and recommendation

Nearly four out of 10 participants were seeking help for intimate partner violence in East Africa. Husbands drinking alcohol, women’s high educational status, and women having occupations were the factors that were associated with help-seeking behaviors against intimate partner violence. Enhancing the level of education and women’s employment in different jobs is crucial for them to raise a response of help-seeking for IPV. This finding can be used as a clue for policymakers and other stakeholders who need to raise the behavior of help-seeking. Future researchers are recommended to conduct advanced methods to predict the exact barriers of help-seeking behavior.
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Background: The Syrian civil war is considered as the greatest humanitarian crisis in modern history, which has resulted in a major refugee crisis. A significant concern is the high prevalence of mental disorders such as depression, anxiety, and post-traumatic stress disorder (PTSD) among Syrian refugees. While the focus of most refugee mental health research has been pre-migration trauma, post-migration challenges and stressors, which can also be significant determinants of mental health, are often ignored. The purpose of this study was to assess mental health of Syrian refugees as compared to local Jordanians, and to examine sociodemographic factors and perceived stressors that are associated with mental distress among participants.
Methods: This was a cross sectional study conducted in northern region of Jordan among Syrian refugee and Jordanian adults. We used the validated Arabic version of Afghan Symptoms Checklist (ASC) to assess mental distress among participants.
Results: A total of 929 subjects (43% Syrian refugees, 56% females) participated in this study. Disparities in education, monthly income, and health insurance were significant between Syrian refugees and Jordanians, p < 0.001. The mean score in ASC was significantly higher among Syrian refugees, particularly among refugee females (mean ASC score ± standard deviation: Syrian refugee females: 58.22 ± 1.13; Syrian refugee males: 45.31 ± 1.28; Jordanian females: 51.06 ± 0.91; Jordanian males: 46.45 ± 1.08, p = 0.002). Multivariable linear regression showed that the estimated difference in the mean of ASC score between males and females is 7.42 (p < 0.001), and the estimated mean difference between Syrian refugees and Jordanians is 2.76 (p = 0.019). Interestingly, the estimated mean of ASC scores for individuals with high education level is decreased by 4.18 as compared to individuals with lower education level (high school or less), p < 0.001.
Conclusion: Education level was highly predictable of mental distress of Syrian refugees, particularly female refugees. Enhancing higher educational opportunities is proposed for improving socioeconomic status of refugees which might serve as a buffering strategy for mental distress among this vulnerable population.
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1 Introduction

The Syrian refugee crisis has put many countries under considerable pressure to accommodate and integrate large numbers of refugees, especially neighboring countries like Jordan, Lebanon, and Turkey. According to the World Bank classification system, Jordan is an upper-middle income country with high economic vulnerability due to the refugee crises, currently compounded with the most recent Israel-Hamas war and the climate change-associated water crises. Considering Jordan’s limited resources and its geopolitical environment, the Kingdom faces many challenges which impact Jordanian as well as the refugee communities. An estimated 1.4 million Syrian refugees live in Jordan with more than 80% of them residing in the urban communities, while the remaining living in the refugee camps (47). The majority of Syrian refugees live below the poverty line with limited health insurance and minimal access to medical care, hence they continue to be at a great risk of diseases (1). A significant concern is the mental health status of this displaced group. In general, the global mental health burden of refugees is well documented (2). A recent meta-analysis revealed that the prevalence of post-traumatic stress disorder (PTSD) and depression among refugees was highly significant with a 31.46% prevalence of PTSD and 31.5% prevalence of depression (3) as compared to the prevalence of PTSD and depression in the general population (3.9 and 4.4%, respectively) (4). Importantly, existing evidence also indicates that the refugees continue to remain highly vulnerable to mental distress for several years after they have resettled in host countries (2). This vulnerability arises due to various risk factors for mental disorders that refugees continue to encounter throughout their resettlement processes, including before, during, and after displacement and migration (5). The United Nations High Commissioner for Refugees (UNHCR), the World Health Organization (WHO), non-profit organizations, mainstream mental health and specialist refugee services are tasked to support mental health of refugees, but the reality is that financial needs take precedence and the mental health needs of most refugees takes a back seat, with most refugees never being evaluated for mental health problems or ending up not receiving appropriate services even when deemed mentally ill. The primary reasons being scarcity of resources, inequitable distribution of services, barriers to accessing medical care even when services are available, and stigma associated with being both a refugee and mentally ill. Importantly, in our recently published study, Syrian refugee women resettled in an urban area of Northern Jordan, reported significantly high perceived stress and mental distress as compared to local Jordanian women (6). Factors driving these stressed conditions remain unclear and is the focus of the present study. It is important to identify predictors of mental stress such that full blown mental disorders are averted from developing and better mental health outcomes are achieved.

Historically, the focus of mental health research and targeted interventions for refugees has been pre-migration trauma, which may be a good predictor of mental disorders such as PTSD, but the post-migration context, as it relates to the structural challenges such as education, and employment can also be a significant determinant of mental health. These post-migration challenges often do not get the attention this deserves. For example, Syrian families resettling in Lebanon reportedly faced limited access to health care, employment and education (7–9), children reported discrimination, harassment and social isolation (10), and young refugee boys reported physical violence and exploitation as child laborers (10) while girls reported having experienced gender-based violence and forced marriage or child labor (11, 12). Thus post-migration factors can be consequential for mental health of refugees, and more information must be gathered to be able to comprehensively address these structural challenges faced by refugees in host countries. Clearly, there is a paucity of research on social and material factors of displacement (13). This is a missed opportunity as post-migration factors including structural challenges such as education and employment, two factors that are potentially critical to the mental health of this vulnerable group must be addressed (12, 14). Importantly, there is evidence to suggest that education and employment have the potential to moderate the ability of refugees to recover from pre-migration trauma. For example, refugees whose mental health improved by 8–9-year follow-up were more likely to be educated and/or employed than were those who remained symptomatic (15).

Furthermore, post-migration stressors can be quite consequential for refugee mental health, hence there is a critical need for devising targeted theory-based interventions to address refugee mental health needs (16). This can be achieved by collecting psychosocial information and incorporating this knowledge with the social determinants of health in assessing comprehensive health risks for refugees in a broader context of social, economic and political climate (17, 18). Relevant to this, low socioeconomic status (SES) which is defined as low education level or low income is considered as an important predictor of increased mental distress (19). Prior research has documented a strong and positive correlation between completed education and adult mental health (20). Researchers often describe this important relationship using causal expression: higher levels of education are thought to enhance individual’s skills, afford important structural advantages, and empower better coping mechanisms, which all lead to better mental health (21).

Despite the importance of higher education for refugee well-being and mental health, access to higher education is severely limited with only 7% of refugees worldwide reportedly attending universities (48). According to the Jordanian Planning Ministry, most of the Syrians who arrived Jordan after the civil war are registered as refugees, giving the country the second-highest per capita share of Syrians in the world. International donors have stepped in to mitigate the socioeconomic challenges arising from hosting long-term displaced populations. Relief groups and their supporters have prioritized providing primary school education, as most donors see higher education for refugees as a luxury option. With few resources and a sporadic, short-sighted approach to funding has left university degrees out of reach for most Syrian students. Only 3% of Syrian refugees in Jordan pursue higher education which is due to a complex array of factors, including lack of identity documentation and proof of former study, institutional policy restrictions, financial hardship, and the limited capacity of Jordanian higher education institutions to accept large numbers of refugee students (22). The goal of the present study, was to test the hypothesis that low education level is a predictor of mental distress among Syrian refugee communities, particularly among female refugees.



2 Methods

This is a cross sectional study conducted in northern urban parts of Jordan between October 2022–July 2023. The study was approved by the Institutional Review Board (IRB) Committee for the Protection of Human Subjects, University of Houston (UH), Houston, TX, US (STUDY00002929) and by the Jordan University of Science and Technology (JUST) IRB, Irbid, Jordan (IRB#52/148/2022, 10.05.2022).


2.1 Subject recruitment

Following study approval from UH-IRB and JUST-IRB Committees, Syrian refugees resettled in northern Jordan and Jordanian men and women living in the same urban areas were recruited through JUST students enrolled in Master’s program using convenient and snowball sampling methods. The basic criteria of inclusion were adult Syrian refugee or Jordanian women and men (18 years or older). Individuals with self-reported history of Schizophrenia, Parkinson’s disease, or Alzheimer’s disease were excluded because patients with these mental disorders may experience cognitive deficits and memory impairment that may lead to inaccurate survey responses. Additionally, individuals from countries other than Syria or Jordan were excluded. The students involved in the recruitment process received training in subject interviews, ethical conduct and survey collection from the study PI and also from Dr. Almomani. To ensure diversity within the sample and to improve the generalization of study results, each student involved in data collection in this study was assigned to a specific region within the targeted geographical area. Since the urban area of northern Jordan has many cities/towns, hence different students were assigned data collection from different areas. Additionally, each student was tasked with data collection from a specific number of study participants uniformly distributed among the categories of gender and age. The students described the study objectives in detail to the participants before obtaining consent for participation in the study.



2.2 Online surveys

The Arabic versions of the survey questionnaires were uploaded on the UH-REDCap platform for secure survey management and data collection. The students accessed the survey via REDCap link and obtained the participant consent electronically. Participants were provided the option to complete the survey questionnaire either independently or with one-on-one guidance by student researchers. The study team were available to offer any explanations/clarifications to the questions if/when needed by the participants. Upon survey completion, each participant received a $7 (5 Jordanian Dinars (JD)) gift card. Surveys included a sociodemographic questionnaire with general questions on the demographic and socioeconomic circumstances including age, education level, relationship status, number of children, number of family members, health insurance status, employment status, and average monthly income. Educational level was defined as the highest academic qualification achieved. Questions related to prevalence of chronic diseases including diabetes, hypertension, hypothyroidism, asthma, and irritable bowel syndrome were included in the demographic characteristics section, as these measures were reported to be correlated with perceived stress and mental distress (23–26). We evaluated the psychological distress of participants using the Afghan Symptoms Checklist (ASC). The ASC was developed and used in Kabul, Afghanistan, to identify local indicators of psychological distress in conflict and post-conflict situations (27). The Arabic version of the ASC instrument demonstrated excellent reliability in our previous study conducted with Arab American refugees and immigrants who resettled in Houston, TX, USA (28). The ASC is a 22-item instrument that asks about one’s feelings and experience over a 2-weeks period. Each question is asked for the previous 2 weeks. Scores ranged from 22 to 110 derived from response choices ranging from “1” (“never”) to “5” (“everyday”). The ASC questionnaire consists of three interpretable subscales: (1) sadness with social withdrawal and somatic distress, which is indicated by social isolation, crying, lack of appetite, having nightmares, headache, and extreme feeling of hopeless (2) ruminative sadness without social isolation and somatic distress which is indicated by extreme feeling of stress and lack of concentration/focus, and (3) aggression or stress-induced reactivity, which is indicated by quarreling, beating one’s children, and nervousness (29). The instrument demonstrated excellent reliability in this study with a Cronbach’s alpha value of 0.90.



2.3 Statistical analysis

Priori power analysis indicated that a sample size of 180/group provides adequate power of at least.90 with an alpha of 0.05 and a medium effect size (d = 0.15) to detect the mean difference of the psychometric score between refugee and Jordanian males and females using ANOVA-test. Using descriptive statistics, we conducted sample comparisons between Syrian and Jordanian participants using independent ANOVA test or chi-square test for continuous and categorical variables, respectively. Analysis of covariance (ANCOVA) was used to compare the scores of ASC between Syrians and Jordanians males and females while controlling for participants’ age, employment status, and education level. Multivariable regression model was used to examine the difference in the mean of total ASC score between males and females, Syrian refugee and Jordanian, high education level (college or graduate studies) versus lower education level (high school (HS) or less), employed versus unemployed, and participant age. The overall fit of the model was statistically significant, as indicated by an F-statistic (F(5,890) = 15.30, p < 0.001), suggesting that the model explains a significant portion of the variance in ASC scores. All the assumptions of the regression model were met. Per our study design, it is clear that the study observations are independent. Further regression diagnostics of residuals showed that no gross departures from linearity and homoscedasticity with reasonable assumption of normality. Our main variables of interest were group (Syrian versus Jordanian), education level, and gender, other variables were selected using forward stepwise variable selection. All analyses were conducted using IBM SPSS (V 29.00, Armonk, NY: IBM Corp). Significance was set at p < 0.05.




3 Results

A total of 929 subjects (43% Syrian refugees, 56% females) participated in the study. The average age of the participants was 34.91 ± 13.12. The age distribution was comparable between males and females likely wise between Syrian refugees and Jordanians with around 60% of the participants in the age category groups of 18–25 and 26–39 (see Table 1). The difference in education level between Syrian refugees and Jordanians was significant, with more Jordanian having completed higher education than Syrian refugees. A significantly high number of female Syrian refugees did not complete high school education. The disparity in education between Syrians and Jordanians may also be reflected in the monthly income, although the employment rate was comparable between the Syrians and Jordanians, the monthly income was significantly lower among Syrian refugees, in fact 50% of Syrian refugee participants reported monthly income of less than 250 Jordanian Dinar ($352). Around 91% of Syrian refugees did not have health insurance which suggested that they do not have access to governmental health services in Jordan. The prevalence of chronic diseases was comparable between Syrians and Jordanians, importantly, females showed higher prevalence of irritable bowel syndrome than males, particularly Syrian refugee females as compared to refugee males. Both Syrian and Jordanian males reported higher prevalence of cigarette smoking as compared to corresponding females, however, hookah smoking was reported to be comparable among males and females, particularly among Jordanian females who showed similar prevalence of hookah use as Jordanian males (Table 1).



TABLE 1 Sociodemographic characteristics and afghan symptoms checklist mean scores of Syrian and Jordanian participants.
[image: Table comparing demographic and health-related data between Jordanian and Syrian refugee males and females across various variables: age, education, employment, income, relationship status, health insurance, and several health conditions. Includes percentages and means with standard deviations for each group, alongside statistical significance values.]


3.1 Psychometric measures

Mental distress of the participants was evaluated using ASC. Comparative analysis of the ASC total score mean between males and females and Syrian refugee and Jordanian showed that Syrian refugee females exhibited the highest score as compared to Syrian refugee males as well as to Jordanian males and females (Syrian refugee females: 58.22 ± 1.13; Syrian refugee males: 45.31 ± 1.28; Jordanian females: 51.06 ± 0.91; Jordanian males: 46.45 ± 1.08, p = 0.002) (see Figure 1). Syrian refugee females also exhibited higher scores in with social withdrawal subscale as well as in ASC-ruminative sadness subscale as compared to the other groups. They also exhibited higher scores in ASC-stress induced reactivity as compared to Syrian males (see Table 1). Jordanian females exhibited higher scores in ASC-sadness with social withdrawal subscale as well as in ASC-stress induced reactivity subscale as compared to Jordanian males (see Table 1).

[image: Box plot illustrating ASC total scores for local Jordanians and Syrian refugees, divided by gender. Male scores are in gray, female in white. The median, quartiles, and outliers are shown for both groups.]

FIGURE 1
 Comparative analysis of mean score for Afghan Symptoms Checklist (ASC) between Jordanian and Syrian refugee males and females.




3.2 Predictors of mental distress

We employed a multivariable regression model to examine the difference in the mean of total ASC score between Syrian refugee and Jordanian, males and females, individuals with high education level versus individuals with education level (high school (HS) or less), employed versus unemployed, while controlling for age (Table 2). Regression analysis showed that the estimated difference in the mean of ASC score between males and females was 7.42 (p < 0.001), and the estimated mean difference between Syrian refugees and Jordanians is 2.76 (p = 0.019) (Table 2). Interestingly, the estimated mean of ASC scores for individuals with high education level was decreased by 4.18 as compared to individuals who had lower education level (high school or less), p < 0.001.



TABLE 2 Multivariable linear regression model for predictors of Afghan Symptoms Checklist (ASC) scores among Syrian refugees and Jordanian males and females.
[image: A table displays statistical data for different variables including gender, group, education, employment, and age. Each variable shows estimates, standard errors, t-values, p-values, and confidence intervals. Notable results include significant estimates for females (7.420), Syrian refugees (2.759), and education beyond high school with a negative estimate (-4.180), all with significant p-values. Significance levels are marked with asterisks, where "***" indicates p < 0.001.]




4 Discussion

This cross sectional study assessed mental health status of Syrian refugees who are resettled in the northern part of Jordan and the association between education level and mental health outcomes also were examined in this vulnerable population. According to the data obtained in the present study, Syrian refugee females exhibited significantly higher scores in the Afghan Symptoms Checklist (ASC) questionnaire when compared to the data reported by Syrian refugee males and also as compared to local Jordanian males and females, an indication of elevated mental distress. This is not surprising considering the frequently reported prevalence of elevated mental distress and high mental disorders among refugees when compared to the host communities (30, 31), particularly among female refugees who reportedly exhibit significantly higher mental health problems than male refugees (28, 31). The reasons behind high mental distress especially among female refugees are complex and multifactorial, ranging from enduring the experiences of acute stressors of war, to contextual pre-and post-migration sociopolitical stressors such as financial vulnerability, food insecurity, housing challenges, and other cultural integration barriers (31). Importantly, in the present study, low education level was observed to be highly predictive of elevated mental distress as revealed by logistic regression analysis. Present data also showed that employment rate was comparable between Jordanian and Syrian refugees, however the reported monthly income was significantly lower among Syrian refugees when compared to Jordanian adults (Table 1). These are important observations which are critical for a variety of reasons. For example, education level and employment are interconnected, and are commonly considered a predictor of quality of life. In fact, refugees with post-secondary education, both men and women, are reportedly more financially stable than those with less education (32). Additionally, poverty and economic adversity are well-known risk factors for adverse mental health outcomes among refugees (33). This may be attributed to the fact that refugees face multiple barriers in gaining employment in the host countries due to visa restrictions, communication barriers (especially when resettling in western countries), lack of education, cultural competency issues, and discrimination, and racism. Refugees are also often underemployed (i.e., employed in positions below their qualification level or skills) as compared to local host communities (34). In the case of Syrian refugees in Jordan, according to the agreement signed in 2016 between the European Union (EU) and Jordan, the Jordanian government allowed Syrian refugees a formal access to the labor market (35, 36, 50), thus granting them work permits in certain sectors, although there still remains a disproportionate level of employment of migrant workers (37).

In the present study, the difference in the education level between Syrian refugees and Jordanian adults was significant, with more Jordanians reported having completed higher education than Syrian refugees (Table 1). In particular, Syrian refugee females reported low education level which was highly associated with mental distress (Table 2). This is consistent with the latest statistics which shows that the education inequities between Syrian refugees as compared to Jordanians are extreme: with 24% of Jordanian students receiving higher education each year, and only 3% of Syrian refugee students enrolled in Jordanian universities, and even fewer of them reportedly finishing higher education degrees (51). Education is considered a foundational component for long-term development of displaced populations, therefore, it is increasingly integrated into humanitarian relief efforts (49), however, higher education for refugees still remains low on the agenda and is often perceived a luxury with primary or secondary education receiving more attention (38). Consequently, higher education opportunities remain limited for refugees globally and for Jordan-based Syrian refugees in particular (22, 39). The limitation of higher education opportunities for Syrian refugees is further attributed to the fragile socio-economic situation of the kingdom and to the unstable geopolitical environment, especially due to the ongoing Israel-Hamas war in the Middle East, thus shifting the global attention to this highly precarious conflict. Hence, the economic slowdown and the major decline in international funding has drastically reduced the number of scholarships available for refugees, reducing tuition affordability for Syrian refugee students in Jordan. Moreover, scholarships and post-graduate job restrictions limit Syrians to only a certain subject matter areas, delimiting them from prestigious fields of medicine, pharmacy and engineering, thus limiting opportunity and agency for young Syrians when deciding their future careers (39).

Drawing on previous evidence and key factors identified in the present study, we propose a holistic model to support better mental health outcomes for Syrian refugees in Jordan (Figure 2). Since we have observed a significant association between education, socioeconomic status and mental distress, our model considers refugee educational integration is central to the overall quality of life. Further, our model also suggests that the social and emotional needs of refugees stemming from experiences of trauma, grief and stress of resettlement also are critical and must be addressed in a timely manner. The model we propose depicts how the interplay of refugee needs, enabling and encouraging factors, may inform the policies and practices consequently supporting integration of refugees in the host country higher education system. Integration of refugee students in higher education can be achieved if their learning, social and emotional needs are appropriately met. Refugees must familiarize themselves with the host country’s education system, and learn to adapt within the host communities, to promote a sense of belonging and bonding with the host community. At the same time, the host communities also must actively engage with the refugee students to actively participate in their educational empowerment. Overall, the Jordanians have demonstrated an exemplary humanitarian stance toward Syrian refugees (40), this combined with the historically similar cultural and geographical relationship between the two countries (40) may further facilitate true societal transformation. Furthermore, efforts to help cope with loss, grief as well as separation and/or trauma can be achieved by providing health care access and mental health support for refugees. Different enabling and encouraging factors can effectively enhance the integration process. According to previous evidence (22, 38, 39), we propose the following enabling factors to enhance refugee enrollment in higher education; First, enable eligible Syrian refugee students to complete high-school graduation examinations or university level exams thus preserving their academic continuity. Second, increase scholarships and financial support. We also propose the following encouraging factors; (1) establishment of student mentoring program, and (2) involvement of current university refugee students in research and community service programs. For example, data collection in the present study was conducted by Jordan University of Science and Technology (JUST) students, some of whom were Syrian refugee students enrolled in JUST Master’s program, who may serve as an excellent role models for refugee communities. According to previous studies (37, 38), the proposed polices and practices involve; (1) Increasing educational opportunities for refugees in local, regional, and global universities. (2) Establish travel scholarships for Syrian refugee students to pursue educational opportunities, within MENA countries and within EU and North American academic institutions. (3) Remove restriction on work permits to allow refugees to work in all sectors. The proposed programs and policies implemented in this holistic model target several core issues which might help mitigate challenges faced by refugees. Access of higher educational opportunities to refugees and improving their socioeconomic status may also be effective in buffering mental distress and building resiliency among displaced communities. Increasing the opportunities and accessibility to higher education will enable refugees achieve financial freedom which can mitigate their mental distress and improve their quality of life.

[image: Needs, factors, and policies affecting refugees are illustrated. Needs: emotional, healthcare, and learning needs. Factors: enabling and encouraging factors for integration. Policies and practices: educational and work opportunities.]

FIGURE 2
 Holistic model to support refugee enrollment in higher education.


Finally, elevating refugee enrollment in higher education by fully incorporating UNHCR’s directive in Jordan is crucial for development. Several important factors including financial impediments, infrastructural deficits, bureaucratic barriers, and socio-cultural deterrents have already been identified, which appear as road blocks in achieving this goal (41). A multipronged unified approach via engagement of local NGOs (Save the Children, Mercy Corps) and local community leaders is needed for a meaningful transformation in the Jordanian society. This approach will most likely mitigate the disconnect often noted among donors, local governments, and educational institutions, which creates inefficient and duplicated efforts. Legislative amendments are also needed to provide full access for refugees to higher education, which might require amendment in admission policies and fee structures to increase accessibility to higher education for the refugees. Thus, a multi-layered solution is desired including instituting targeted scholarship programs, institutional capacity building initiatives such as the one offered by the National Institutes of Health Fogarty programs in the United States, maximizing digital educational platforms, and fostering global educational partnerships. Thus, by strategically enhancing and providing global higher education opportunities for refugees, Jordan may create a highly skilled workforce while upholding its long history of continued commitment to inclusivity, and equity.


4.1 Limitations

The results of this study are important and intriguing, but several methodological and situational limitations were noted which are discussed here. First, logistic regression analysis indicated that low education level is highly predictive of elevated mental distress. However, the role of other confounding factors, such as discrimination, family size, social integration, etc. as a risk factor to mental distress cannot be excluded, hence this remains as one of the study limitations. Second, although Jordan-based Syrian refugees share common religious and linguistic background with the local Jordanian host communities, yet the cultural, social and traditional nuances between the groups are often too stark. Previous evidence suggests that although refugee and host populations residing in low-income and middle-income neighboring regions (42), often share cultural, religious, and linguistic backgrounds (43, 44), yet, the adaptation is often complex (45), which western researchers often fail to consider in data analysis or interpretation (46). Finally, this is a descriptive cross-sectional study which was aimed to characterize the status of mental health of Syrian refugees as compared to local Jordanian sample, the other goal was to examine the predictive variables of mental health focusing on education level and gender. Although the study provided significant insight into the impact of these variables on the mental health of Syrian refugees resettled in Jordan, causal relationships, which are often multi-factorial and complex, cannot be derived from this cross-sectional analysis.
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Background: Chinese adolescents are at higher risk of depression, especially the mental health problems of financially disadvantaged medical students, which are significantly higher than those in other age groups, which brings great challenges to the mental health workers in universities.
Methods: 1,280 medical students with a family poverty background in China completed a questionnaire on hardiness personality, coping style and mental health. After descriptive statistics and Pearson correlation analysis between hardiness personality, coping style and mental health levels, we tested the mediation of coping style and the moderating effects of gender.
Results: Hardiness personality significantly positively affected the financially-struggling medical student’s mental health level. Positive coping style had a significant positive impact on hardiness personality and mental health level, while negative coping style had a significant negative effect on mental health level. Positive coping and negative coping are the mediators between financially-struggling medical students’ hardy personalities and mental health levels. In medical students with a family poverty background, gender plays a regulatory role in coping style and mental health levels. In medical students with a family poverty background, gender plays a moderate role in coping style and mental health levels.
Conclusion: This study adds some knowledge about the effects of hardiness personality on individual mental health. It makes new recommendations for improving the mental health status of vulnerable groups, while it can support future investigations by scholars and educators on how to improve the mental health of students under learning and financial-related stress.
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 mental health; coping style; hardiness personality; private universities; financially-struggling medical students


1 Introduction

Globally, the prevalence of mental health problems has risen recently. In particular, the mental health issues that post-epidemic college students are facing provide a new challenge to the field of public health (1). According to research, medical students are a special social group that is vulnerable to mental illnesses, psychological stress, and a decline in life satisfaction in many nations (2–5). Medical students’ anxiety and depression are exacerbated by financial difficulties, sleep deprivation, job stress, and academic pressure (6–9). More financial and social constraints are placed on financially-struggling medical students in China than on other medical students (10). Research by Azim SR et al. was carried out in Pakistani private medical university. Researchers discovered that students from medium and lower socioeconomic groups felt more psychologically distressed than students from higher socioeconomic classes. According to Wege N et al., there is a substantial correlation between mental health illnesses and symptoms and projected economic issues (11). Furthermore, compared to their classmates, Medical students with a family poverty background face a more significant social status gap, which erodes their sense of community and social support system and has a detrimental effect on their development and interpersonal skills (12). The assertion is consistent with Cheng Lan’s study (13). Meanwhile, private university students typically display lesser comprehensive quality, a weakened sense of identity, and more psychological strain than students attending public institutions. The demanding study requirements and stringent evaluation standards of medical school have been the subject of several research studies, which have demonstrated that they are a major cause of psychological stress in and of themselves (14, 15). Financially-struggling medical students may struggle with feelings of self-worth and expected conflicts while they pursue academic and professional achievement, which exacerbates psychological issues for these students. Medical students may experience negative outcomes from prolonged psychological stress, such as subpar academic performance, dropping out of school, abusing alcohol or other drugs, and having suicidal thoughts and attempts (16–20). In this context, individual personality traits and coping styles are crucial factors affecting mental health. A hardy personality helps individuals cope effectively with life and promotes mental health and well-being. The type of coping that individuals choose influences their overall quality of life. Therefore, on the one hand, this study constructs a more comprehensive model to describe the interrelationship between hardiness personality, coping style and mental health, promotes the development of relevant theories in the field of psychology, and on the other hand, reveals the positive impact of hardiness personality on mental health, which can provide new perspectives for psychological intervention and treatment, to improve the ability of individuals to cope with stress and challenges.


1.1 Hardiness personality and mental health

Kobasa (21) used the term “hardiness personality” to describe a group of attitudes, convictions, and behavioral patterns that shield people from disease as they deal with stressors in life and at work (22). According to Soderstrom Studies, persons with high hardiness typically utilize constructive coping mechanisms and exhibit fewer symptoms of both mental and physical illnesses. In contrast, those with low tenacity normally resort to avoidance techniques and are more vulnerable to both (23). Academic studies on the connection between mental health and toughness personality are divided. Stefanie and Graham have shown hardiness to regulate stress and wellness (24). Funk (25) contends that hardiness has no appreciable regulatory impact on stress or health but rather that it directly predicts psychiatric symptoms as measured by the Beck Depression Score Questionnaire. Research on Ukrainians throughout the conflict revealed a strong correlation between mental health and toughness of personality (26). Johnsen (27) examined the association between hardiness, anxiety, and depression, as well as the indirect impacts of cohesiveness and self-efficacy during international naval operations. Thus, there are three ways to examine the connection between health and hardiness: direct, indirect, and mediation. These three effects have been supported to differing degrees by further empirical research (28, 29). As such, there is no agreement on this matter (30, 31).

 H1: The hardiness personality positively predicts the mental health level of financially-struggling medical students.





1.2 Coping styles and mental health

Coping style refers to individuals’ cognitive and behavioral patterns in the face of frustration and stress (32). These patterns are mainly categorized as positive coping and negative coping. The individual’s physical and mental well-being is impacted by their adopting coping styles (33). Kessler et al. discovered that in stressful events, a lack of effective response can easily lead to depression (34). Coping style is considered a critical factor in the degree of stress response. A previous study found that positive adolescent coping was linked to better mental health, while negative coping was associated with poorer mental health (35). Besharat’s research shows that during stressful events, students who utilize active coping methods demonstrate better adaptability, improved interpersonal relationship processing, increased support from the outside world, and are more likely to experience emotions conducive to mental health (36). The Symptoms study concluded that medical students’ mental health was significantly moderated by negative coping styles, increasing the risk of mental health problems (37). At the same time, some scholars have found that engaging in harmful coping mechanisms can provide temporary relief from psychological stress and help individuals cope with adverse environments (32).


H2: Coping methods significantly predict the mental health level of financially-struggling medical students.
 



1.3 Coping styles as a potential mediator

There are two schools of thought about coping style studies. According to the conventional trait theory, coping mechanisms are mostly constant across various contexts and eras (38). The second viewpoint is the situation theory hypothesis, which emphasizes how the environment shapes an individual’s knowledge and is predicated on the notion that people employ various strategies in different situations (39). Folkman provided a dynamic mechanical model of human-environment interaction, known as the evaluation theory of pressure and cognition, based on the two points above of view. According to the hypothesis, personality traits and external circumstances impact coping mechanisms (40). Cross-sectional and longitudinal research supports the idea that personality factors might predict coping methods (41). For instance, adaptive coping was shown to be more efficient than maladaptive coping in research by McCare and Costa on the efficiency of coping styles in problem-solving and mood alleviation, and distinct coping styles were linked to different personality traits [5642]. Kobasa’s study has also demonstrated a connection between inventive cognitive styles, extroverted personality characteristics, and active coping techniques (21). Chen X discovered notable variations in the coping strategies of college students with different hardiness levels. In addition to having a direct correlation with mental health, hardiness also has an indirect correlation with mental health due to developed coping mechanisms (42). Chinese scholar Li SY conducted a study on the hardiness personality of university students and found that the hardiness personality had a direct predictive effect on the psychological symptoms of college students (43).

Previous studies have indicated that an individual’s capacity to adjust to psychological challenges can be improved by possessing a resilient personality and an efficient coping style (44). To a certain extent, coping strategies both influence and form an individual’s hardiness personality, and the hardiness personality itself may influence coping strategies. The capacity to handle stress is a sign of coping, and developing a support system and reaching out to others may enhance mental well-being and fortify a resilient character. Harmful emotion indulgence and escape can result in a long-term build-up of issues, resulting in severe mental health issues, which can lower tolerance to hardship and hinder the development of a resilient personality. Financial and academic pressure is more common for financially-struggling medical students than for ordinary college students, which requires psychologically solid qualities to deal with the difficulties and setbacks they face. Existing research suggests that coping styles can influence the relationship between social support and mental health through mediating effects. For example, Zou WX (45) proposed that the hardiness personality trait would significantly impact the positive response of college students in ethnically diverse areas. Although we speculate that coping styles can influence the relationship between hardiness personality and mental health, the exact role it plays in these dynamics remains to be tested.


H3: Coping styles mediate the relationship between the hardiness personality and the mental health level of financially-struggling medical students.
 



1.4 Gender as a potential moderator

Gender differences play an important role in both psychological and social aspects, and these factors can affect individual mental health and coping styles (46). First, gender differences are evident in terms of mental health. For example, the incidence of anxiety indicates that females are more anxious and emotionally fragile than males, while males may be more susceptible to smartphone addiction (47). Relatively, men may be more susceptible to mobile phone addiction issues (48). Secondly, gender correspondence significantly affects the choice and the mode of communication. Coping style is one of the susceptibility qualities of individuals during stress, and some studies show specific differences between males and females in choosing coping styles (49). Studies have shown that males and females adopt different strategies to cope with stress. Generally speaking, girls are more willing to talk and seek help, while men are the role symbol of responsibility and independence, and they are more willing to solve psychological problems by themselves (50). Furthermore, differences in emotional expression and processing also influence their coping strategies, and females are generally more willing to express and share their emotions, while men may choose to suppress emotions or distract attention through activity.


H4: Gender plays a moderating role between coping styles and mental health levels.
 



1.5 The present study

Based on a review of the literature, we aimed to test a model that examines the relationship between hardiness personality and mental health of financially-struggling medical students, as well as its internal mechanisms, i.e., coping style and gender (Figure 1). This may help develop intervention and prevention strategies in financially-struggling medical students with psychological problems.

[image: Diagram with four boxes labeled HP, CS, Gender, and MH. Arrows indicate relationships: HP points to CS and MH; CS points to MH; Gender points to CS and MH.]

FIGURE 1
 Theoretical path model. HP, hardiness personality; CS, coping style; MH, mental health.





2 Materials and methods


2.1 Participants and procedures

The subjects of this study are medical students with a family poverty background from two private medical colleges of School of Clinical Medicine, Anhui Medical University and Anhui Sanlian College. Medical students with a family poverty background are officially recognized, including the students’ family income, consumption situation and the family poverty certificate of the local government. Therefore, it is easy to obtain the list of financially-struggling medical students in two universities, including the student name, student number, specific major name, email and other information, to ensure that each student can be identified. Second, before the test recruitment familiar with the research program of 10 staff, and guide students to fill in the questionnaire and record, before the test, the researchers and the two universities of the teacher communication, notify the two college financially-struggling medical students in the specified time arrived at the designated classroom, the staff guide students to complete the questionnaire, if there are other reasons failed to fill to the scene of the family economic difficulties students, take the form of questionnaire star online survey to complete the questionnaire, the study test a total of 1,500 people. Fourth, after the questionnaire was filled in, the staff conducted questionnaire screening and eliminated invalid questionnaires, among which 1,360 valid questionnaires were collected, with an effective rate of 90.6%. In addition, 640 valid questionnaires were randomly selected from each university by the fishbowl method, and 1,280 questionnaires were selected from the two universities for follow-up study (51). Fifth, in the process of the survey, the confidentiality and privacy of the research objects are noted, and the questionnaire is collected in an anonymous form. The collection time of the questionnaire is from December 14,2023 to February 14,2024, and the selected samples meet the requirements of the survey.




3 Measures


3.1 Subjects

The questionnaire consists of two parts. The first part collects demographic information, gender (all the genders in this study refer to the Cisgender), grade, growing environment, etc. The second part introduces the hardiness personality questionnaire, coping styles questionnaire and mental health questionnaire for financially-struggling medical students.



3.2 Research tools


3.2.1 The hardiness personality assessment scale of college students (HPASCS)

Based on the relevant research of foreign scholars, Lu Guohua, a Chinese scholar, compiled the Hardiness Personality Scale of College Students according to the actual situation in China (52). The scale consists of 27 questions in four dimensions: hardiness, investment control and challenge. The test–retest reliability of the total scale and each scale dimension is between 0.89 and 0.92, indicating that the scale has high test–retest reliability. The scoring was performed by Likert-like 4, with four grades from 1 for “Completely out of line with” to 4 for “perfectly.” The Cronbach’s α of this scale was 0.908.



3.2.2 Symptom checklist 90 (SCL-90)

SCL-90 is one of the world’s most famous mental health test scales. It contains 90 items that reflect on a subject’s somatization, obsessive-compulsive symptoms, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoia, psychosis, and other dimensions of their well-being, such as sleep and diet. The scoring was performed by Likert type 5, with five grades from 1 “not at all” to 5 “extremely.” Among them, the total score of 90 and the total score of less than 160 points were included in the mental health status. According to the SCL-90 scoring criteria, the higher the SCL-90 score, the lower the level of mental health. The significance of Cronbach’s α of the scale was 0.979, KMO was 0.970, and Bartlett sphericity test was 0.001.



3.2.3 Simplified coping style questionnaire (SCSQ)

The SCSQ was compiled by Chinese scholar Xie Yanin to evaluate the subjects’ coping styles. It consists of 20 items, including two dimensions: positive coping (1–12) and negative coping (13–20) (53). The scale was graded from 0 to 3, 0 = “not,” 1 = “occasionally,” 2 = “sometimes,” 3 = “after,” and in which the subject selected the corresponding option according to their situation. The test–retest reliability of this scale is 0.89, the internal consistency coefficient α is 0.90, the dimension of positive response and negative response Cronbach’s α is 0.89 and 0.78, respectively, and the correlation validity of structure validity and effect standard is ideal.




3.3 Data analysis

SPSS 27.0 and PROCESS 3.2 macro (IBM Crop) are used to assess complex data entry and analysis models, including mediators and moderators. First, the data screening revealed no outliers or missing values. Second, descriptive statistics, correlation analysis, and independent sample t-tests were calculated between the primary variables. Third, we used Model 4 to investigate the mediating role of coping styles in the relationship between hardiness personality and mental health. Fourth, Model 15 examines the moderating role of gender in the relationship between coping styles and mental health. The appropriate mediation (Model 4) and gender regulatory mediation (Model 15) were tested using the 3.2 macro process developed by Hayes (54).

Model 4 usually refers to the single mediation model in Hayes ‘PROCESS macro, which means testing the influence of the independent variable (HP) on the dependent variable (MH) through the mediating variable (CS). Model 15 is a moderated mediating effect model, including an independent variable (HP), a mediating variable (CS), a regulatory variable (Gender), and a dependent variable (MH). The moderating variable (Gender) moderates the effect of the mediating variable (CS) on the dependent variable (MH), and also regulates the effect of the independent variable (HP) on the dependent variable (MH). The reason why we do not use model 6 and model 92 in the research process is that after consulting a large number of literatures, we have not found that the academic community has divided the coping style into positive coping and negative coping as a chain mediating effect (55). However, it is common for the academic community to use positive coping and negative coping as two dimensions of research (53, 56, 57). Based on 5,000 bootstrap samples, the bootstrap confidence intervals (CIs) determined whether the effects in Model 4 and Model 15 were statistically significant. The 95% bias-corrected CIs did not contain zero, indicating a significant effect. All study variables were standardized in model 4 and Model 15 before data analyses. p-values <0.05 were considered statistically significant.




4 Results


4.1 Basic information for each variable and testing for gender, growing environment, and grade differences

Table 1 details the means and standard deviations of each variable. A t-test for gender and growth environment differences for each variable showed gender differences in hardiness personality, mental health, and coping style. In contrast, the growth environment only differs in hardiness personality and not in other variables. Multivariance analysis of OVA showed differences in hardiness personality and coping styles, and no differences were found in mental health. Financially-struggling medical students from the Clinical Medical College of Anhui Medical University and Anhui Sanlian University showed differences in active coping methods (p < 0.01) and mental health (p < 0.01), respectively, with no differences in other core variables.



TABLE 1 Comparison of mean, standard deviation, and differences for gender, growth environment, and grade for each variable.
[image: A table comparing variables such as school, gender, growth environment, and grade across four categories: hardiness personality (HP), positive coping style (PCS), negative coping style (NCS), and mental health (MH). Measurements include mean and standard deviation (M ± SD), t-values, and p-values. Significant p-values are highlighted for school and gender in PCS and MH. The table footer notes definitions of abbreviations and significance levels with asterisks.]



4.2 Correlation analysis of each variable

The results of the correlation analysis are shown in Table 2. The results showed that the hardiness personality and positive response (r = 0.489, p < 0.01), negative coping (r = 0.132, p < 0.01), and mental health and negative coping (r = 0.142, p < 0.01). There was a significant negative correlation between mental health and hardiness personality (r = −0.164, p < 0.01) and positive coping styles (r = −0.192, p < 0.01). These results supported Hypothesis 1 and Hypothesis 2.



TABLE 2 Correlations and means of each variable.
[image: A table displays statistical data with mean and standard deviation for HP (2.552 ± 0.512), PCS (2.000 ± 0.493), NCS (1.431 ± 0.637), and MH (1.637 ± 0.525). Correlation coefficients include HP and PCS (0.489**), HP and NCS (0.132**), MH and PCS (−0.164**), and MH and NCS (0.142**). Asterisks denote significance levels: *p < 0.05, **p < 0.01.]



4.3 Mediating effects test

In the section on testing for the mediation effect, this study utilized the mediation variable test method proposed by Baron and Kenny to examine whether coping styles mediate between hardiness personality and mental health (58). The study followed three steps: first, to determine whether hardiness personality significantly affects coping styles; second, to investigate whether hardiness personality significantly affects mental health; and third, to assess whether coping styles significantly impact mental health. If the first three steps yield positive results, the study will proceed to test whether coping significantly impacts mental health. If the influence of a hardy personality on mental health weakens or becomes insignificant, then the coping style is confirmed as playing an intermediary role. The specific empirical study results can be found in Table 3.



TABLE 3 Analysis of the mediating effect between hardiness personality, mental health and coping style.
[image: Table showing regression analysis results with variables MH, PCS, and NCS as outcome variables, and HP as a predictor. The table includes R-squared, adjusted R-squared, F-values, beta coefficients, and t-values. Significant p-values are indicated with asterisks, where single asterisk means p less than 0.05, and double asterisks mean p less than 0.01.]

According to the analysis in Table 3, hardiness personality negatively predicted the mental health of family poverty medical students (β = −0.169, p < 0.01). The hardiness personality is still a significant negative predictor of mental health (β = −0.095, p < 0.01). Hardiness personality had a significant positive prediction of positive coping (β = 0.471, p < 0.01) and negative coping (β = 0.164, p < 0.01). Positive coping style of financially-struggling medical students had a significant negative prediction of mental health level (β = −0.156, p < 0.01), while negative coping style had a significant positive prediction of mental health level (β = 0.138, p < 0.01).

The coping methods and the regulatory effects of each dimension are shown in Table 4. The results showed that positive and negative coping styles significantly mediated between hardiness personality and mental health, respectively, with both pathways accounting for 52.594% of the total effect with a total indirect effect of 0.056. The mediation effect consists of two pathways of indirect effects: the indirect effect pathway 1 (hardiness personality → positive coping style → mental health) accounted for 43.705% of the total effect, and the effect value was 0.033; Indirect effect path 2 (hardiness personality →negative coping style →mental health) accounted for 11.799% of the total effect, and the effect value was 0.023. The effect values of the two indirect pathways were significant (95% confidence intervals excluding 0). This also indicates that the impact of a hardy personality on the mental health of financially-struggling medical students will be related to different coping styles. These results supported Hypothesis 3.



TABLE 4 Analysis of coping style and the mediating effects of the dimensions.
[image: Table presenting statistical data on various effects: Total effect shows an effect value of -0.169 with a boot estimate of 0.028, LLCI of -0.224, and ULCI of -0.113. Direct effect is -0.080 with a boot estimate of 0.029, resulting in a percentage of 47.337%. Mediating effect 1 and 2 have effect values of -0.074 and 0.023, respectively. Total indirect effects display an effect value of -0.089, with a percentage of 52.594%.]



4.4 Analysis of the moderating effect of gender

The moderating effects of sex are shown in Table 5. The interaction term of the positive coping style (β = 0.115, SE = 0.053, 95% CI: 0.012 to 0.218) and gender significantly impacted mental health, indicating that gender played a moderating role in the relationship between positive coping and mental health. A simple slope test (Figure 2) found that with the enhancement of active coping, mental health symptoms were declining, and the level of mental health was improving. With the enhancement of active coping, the effect of gender on mental health symptoms among financially-struggling medical students was significantly higher in males (βsimple slope = −0.244, p < 0.01) than in females (βsimple slope = −0.132, p < 0.01). This indicates that the more positive the coping style, the mental health level of men among poor medical students will be higher than that of women. These results supported Hypothesis 4.



TABLE 5 The moderating effects of gender.
[image: Statistical table displaying regression results for variables PCS, Gender, and their interaction under the MH column. Key coefficients are β, SE, t, and p values, with R² values of 0.047 and 0.056, and F values of 15.885 and 18.998. Significant p values are indicated for main effects and interactions.]

[image: Line graph showing two downward trends from low to high. The solid blue line represents males, starting at 2 and ending at 1.2. The dashed red line represents females, starting at 2.2 and ending at 2. Both lines indicate a decrease.]

FIGURE 2
 Moderating effect of gender on the relationship between positive coping style and mental health.





5 Discussion


5.1 Relationship between hardiness personality and mental health

This study found that the hardiness personality has a negative impact on mental health symptoms and a positive effect on a psychological level, consistent with the findings of Chinese scholar Li Guomin on the status of the hardiness personality of college students (59). Norwegian scholar Reknes (60) believes that high resilience plays a buffer role in the relationship between bullying and anxiety, because individuals with high resilience do not experience higher levels of anxiety when facing bullying. This suggests that the positive effects of hardiness personality on mental health levels is cross-cultural. Individuals with high hardiness are characterized by intense feelings of control, challenge, and commitment (61). Individuals with high hardiness tend to believe in their ability to control or influence the entire process. They view challenging new events as opportunities for personal growth and learning, have positive beliefs, and can quickly recover and grow in adversity (62). This study found that the higher the hardiness level, the higher the mental health level among financially-struggling medical students. This may be because a hardy personality can improve achievement motivation among financially-struggling medical students (63). In addition, under the influence of Chinese traditional culture, individuals with highly hardy personality tend to succeed and failure to internal factors, efforts and mentality, and the major success and failure due to the environment, luck, tasks and other external factors, this attribution may enhance individual control of the future, to cultivate a positive attitude to cope with the challenges of the outside world.



5.2 The mediating role of coping methods

This study found that coping styles play a mediating role in the relationship between hardiness personality and mental health level among financially-struggling medical students. Among them, the impact of positive coping is more significant than that of negative coping. Relevant studies have proved that individuals with hardiness personality are tenacious and can deal with the challenges in life (64). How should we encourage financially-struggling medical students to establish a hardy personality? Coping styles can play an essential role in this regard. Positive coping style as a stabilizing factor can help individuals maintain positive psychological qualities during stressful periods (65). Meanwhile, positive coping was associated with positive outcomes, and individuals with positive coping styles tended to be more likely to achieve positive outcomes such as higher life satisfaction, better mental health status and higher subjective well-being (66, 67, 75). In contrast, negative coping styles tend to be associated with negative outcomes, such as higher levels of anxiety and depression (68). Students in private colleges respond to challenges through a positive attitude and tenacious character, and due to the orientation of national policies, they do not have more school resources to solve problems and usually need to pay higher tuition fees and obtain better educational resources and employment opportunities. At the same time, financially struggling medical students in private colleges and universities experience family-related stressors, such as housing pressure, sudden accidents, parental divorce, family conflict, and other adverse situations, which often have problems such as self-blame, escape, and fantasy (69). Active response methods can change the situation through positive cognition and action efforts, as well as calm, rational, and thoughtful solutions (70).



5.3 The moderating role of the gender

This study found that male hardiness personality, coping style and mental health were significantly higher than girls. The latter half of the mediating effects of hardiness personality affecting mental health levels through positive coping styles is modulated by gender. Hardiness personality is not significant to moderate the second half of mental health by gender. According to the theory of gender role socialization, since males and females play different roles and assume different tasks in the socialization process, they will have different performances in coping methods (71). Carter reported that male students are more mature than female students in terms of coping methods (72). When facing problems, women prefer more internal strategies, and men prefer more external strategies (73). At the same time, with the increase in positive coping styles, men will respond more actively than women. For example, Chinese scholar Tao BL believed that with increased physical exercise, men will respond more actively than women and can improve mental health problems (74).




6 Conclusion

This study focuses on the relationship between hardiness personality and mental health, reveals the important role of coping in this process, for global researchers and educators to further explore how to improve the mental health problems of higher education students, emphasizing the key role of individual traits in mental health maintenance. The global introduction of the association between hardiness personality and mental health into the Chinese context helps enrich the theoretical framework in international psychology.

The mental health problems of financially-struggling medical students require the joint efforts of universities and families. Medical schools should focus on creating a competitive environment and cultivating financially-struggling medical students to form a hard personality and develop good mental health. Families need to play the function of emotional support, giving children warmth, understanding and encouragement, helping them establish a positive emotional state and enhancing psychological resilience. In addition, both families and schools should pay attention to reducing gender differences, pay more attention to women in financially-struggling medical students, and jointly promote the good mental health status of financially-struggling medical students. This study may provide a reference for researchers and educators worldwide to explore further how to improve students’ mental health problems in higher education. Cultivating a high-hardiness personality is conducive to financially-struggling medical students actively dealing with negative life events to form a healthy psychological state. However, this study has limitations.

Although this study extends the results of previous studies, some shortcomings remain. First, the study population was based on financially-struggling medical students from medical schools in eastern China, generalizing the results of this study limited. In the future, the sample selection in the eastern and western regions of China can be increased to improve the representativeness of the sample research results. Second, despite our steps to mitigate medical students’ concerns by highlighting the confidentiality of the results, the study may have response bias. Future studies should incorporate experimental methods for measuring the variables. Third, this study focused on the relationship between overall hardiness personality and mental health, but did not specifically investigate the relationship between gritty personality and mental health dimensions and whether differences exist between each dimension, adding future research. Fourth, methodologically, a cross-sectional design limits our capture of variation between variables, and longitudinal or dynamic studies could be considered in the future.
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Background: Persons with physical disabilities are more likely to suffer from psychological symptoms and inferiority feelings, and social support plays an important role in improving those symptoms. However, the interaction between psychological symptoms, inferiority feelings and social support is yet to be understood.
Methods: A cross-sectional study was conducted to investigate anxiety, depression, and inferiority feelings among individuals with physical disabilities in a Chinese sample. The questionnaire included the Generalized Anxiety Disorder 7, Patient Health Questionnaire 9, Self-designed Disability Questionnaire, and Social Support Rating Scale including three dimensions: subjective social support, objective social support and utilization of social support.
Results: Out of the 1,453 respondents with physical disabilities, 49.7, 60.4, and 62.5% reported experiencing anxiety, depression, and inferiority feelings, respectively. Factors such as time since identification of physical disabilities, comorbidities, daily travel, social interaction, internet use, subjective social support, and inferiority feelings were found to be associated with anxiety or depression symptoms among physically disabled individuals. Subjective social support was found to be associated with inferiority feelings, which partly mediated the effect of subjective social support on anxiety symptoms by 37.4% and depression symptoms by 28.7%.
Conclusion: This study highlights the importance of addressing the psychological well-being of physically disabled individuals in addition to their physical rehabilitation. Psychological intervention strategies should focus on improving subjective social support and reducing inferiority feelings, particularly among vulnerable groups.
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1 Introduction

Disability is a natural part of the human experience, with almost everyone experiencing temporary or permanent disability at some point in their lives (1). According to the WHO Global Report on Health Equity for Persons with Disabilities, released on December 2, 2022, an estimated 1.3 billion people, approximately 16% of the global population, currently experience significant disabilities (2). This number continues to rise, in part due to population aging and the prevalence of non-communicable diseases. In China, around 85 million individuals have a disability or another condition that affects their daily activities and social participation, with approximately 27 million being physically impaired, ranking as the most common type of disability (3). Physical disabilities refer to anatomical and functional impairments of the human motor system that can cause paralysis, limb impairment, or trunk deformity, resulting in varying degrees of activity or participation limitations (4). Furthermore, individuals with physical disabilities are more vulnerable to experiencing psychological issues compared to the general population. Research indicates that people living with physical disabilities are at least three times more likely to experience depression than those without disabilities (5, 6). Moreover, frequent mental distress is associated with poor health behaviors, increased utilization of healthcare services, mental disorders, chronic illnesses, and limitations in daily life (7). When faced with the challenges of physical disabilities, individuals with physical disabilities often experience a range of psychological distress, with anxiety and depression symptoms being more common (8, 9). These psychological issues may not only have a negative impact on their mental health, but also on their social interactions and quality of life. In this context, social support plays a crucial role (10). Social support is not only a source of resources and assistance, but also an emotional support system that can alleviate the psychological pressure faced by individuals with physical disabilities in times of difficulty and challenges, reducing the incidence of anxiety and depression symptoms (11–14). However, in addition to social support, the psychological state of feeling inferior may also play a key role in the mental health issues of individuals with physical disabilities (15). Challenges in self-esteem and self-identity may lead individuals with physical disabilities to develop feelings of inferiority, exacerbating the development of anxiety and depression (16). Therefore, we propose a theoretical framework of mediating effects, exploring the mediating role of feelings of inferiority in the relationship between social support and anxiety/depression symptoms. Based on this theoretical framework, we hypothesize that the impact of social support on anxiety/depression symptoms is not only direct, but may also be achieved through influencing individuals’ feelings of inferiority. Social support: by providing emotional support, social participation, and resources, can improve the mental well-being of individuals with physical disabilities, reducing the extent of their feelings of inferiority. Meanwhile, feelings of inferiority can serve as a psychological mediator, transmitting the effects of social support onto anxiety/depression symptoms. Therefore, through an in-depth exploration of the relationships and mediating mechanisms between social support, feelings of inferiority, and anxiety/depression symptoms, we can better understand the essence of mental health issues in individuals with physical disabilities and provide theoretical support for targeted interventions. This study will contribute to expanding the focus of the mental health field on individuals with physical disabilities, and offer important insights for future research and clinical practice.



2 Methods


2.1 Study design

The cross-sectional study was conducted between October 1, 2021, and June 30, 2022, in Yuyang District, Shaanxi Province, and Wanli District, Jiangxi Province. With the assistance of the China Disabled Persons’ Federation (CDPF), we contacted individuals with physical disabilities for participation in the study. The CDPF is a national organization that represents people with diverse disabilities, aiming to promote equal participation and inclusion of individuals with disabilities in society. Headquartered in Beijing, the CDPF has approximately 120,000 full-time employees across the country (17). Disability assessment is administered by the CDPF in designated medical institutions, followed by disability registration and the issuance of the Certificate of Disability. To recruit participants for the study, registered physically disabled individuals from both cities were mobilized through QR Codes, which were sent to them via WeChat by the local community disability liaison. Participants can enter the online platform by scanning the QR code to complete this survey.

Subject inclusion criteria are as follows: Aged 18 years and over; Individuals with physical disabilities have been issued a disability certificate; Exclusion criteria are as follows: Individuals with severe visual, auditory, speech, intellectual, or mental disabilities that are unable to cooperate with this survey. Electronic informed written consent was obtained from all respondents before data collection. The study was approved by the Ethics Committee of Peking University Sixth Hospital (Approval number: 2021–32).



2.2 Measurements


2.2.1 Sociodemographic data and inferiority feelings

The study utilized a self-designed questionnaire to gather sociodemographic data, including age (<42/≥42&<52/≥52&<60/≥60), gender (male/female), educational level (illiterate/primary or junior/high school/college and higher), marital status (married/unmarried/widowed or divorced), job (yes/no), family’s average monthly income (≤3,000RMB/>3,000&≤5,000RMB/>5,000RMB), number of children (none/one/two and above), religious beliefs (yes/no), cohabitation status (spouse/others/live alone), internet use habits (yes/no), and inferiority feelings (frequency of inferiority feelings due to disability: never, very few, sometimes, always).



2.2.2 Disability-related information

Physical disabilities, per the national standard of classification and grading of disability following the WHO Disability Assessment Schedule 2.0 (WHODAS 2.0), refers to the loss of motor function and limitations in movement or participation caused by structural and functional injuries to the human motor system, trunk paralysis, and deformity. This definition encompasses (1) loss, deformity, or dysfunction of the upper or lower limbs caused by injury, disease, or developmental abnormalities; (2) deformities or dysfunction of the spine caused by injury, disease, or developmental abnormalities; and (3) dysfunction of the trunk or limbs caused by injury, disease, or developmental abnormalities of the central and peripheral nerves. In this study, disability-related information was collected using a self-designed questionnaire. This information included the severity of disability marked on the disability card issued by the local Disabled Persons’ Federation following the national standard of classification and grading of disability, with four levels (I, II, III, IV), of which level I is the most severe. Additionally, the questionnaire asked about the duration since being rated as a physically disabled person, comorbid with other disabilities [In China, disabilities mainly include visual disability, hearing disability, speech disability, physical disability, intellectual disability, and mental disability (18). Here, the term “comorbid with other disabilities” refers to individuals with physical disability alongside at least one of the other five types of disabilities mentioned] and impact on daily travel and social interaction on daily life.



2.2.3 Generalized anxiety disorder 7-item (GAD-7) scale

This scale was used to screen for anxiety symptoms and evaluate the severity, consisting of 7 items. There were four degrees for each item (0-not at all, 1-some of the time, 2-more than half the time, 3-nearly every day). The GAD-7 score ranged from 0 to 21. The higher the total score, the more serious the anxiety symptoms. A total score of 0–4 was rated as no anxiety, 5–9 rated as mild anxiety, 10–14 rated as moderate anxiety, and 15 or more rated as severe anxiety. The scale is widely used in China, with high reliability and validity (19). The Cronbach’s alpha coefficient of the scale in this study is 0.955.



2.2.4 Patient health questionnaire-9 (PHQ-9)

This scale was used to screen for depressive symptoms and evaluate the severity, consisting of 9 items. There were four degrees for each item (0-not at all, 1-some of the time, 2-more than half the time, 3-nearly every day). The PHQ-9 score ranged from 0 to 27. The higher the total score, the more serious the depressive symptoms. A score of 0–4 was rated as no depression, 5–9 was rated as mild depression, 10–14 was rated as moderate depression, 15–19 was rated as moderate to severe depression, and 20 or more was rated as severe depression. The scale is widely used in China, with high reliability and validity (20). The Cronbach’s alpha coefficient of the scale in this study is 0.927.



2.2.5 Social support rating scale (SSRS)

The SSRS was used to assess the current level of overall social support (e.g., from parents, teachers, relatives, and friends) received by the subject. It includes 10 items that measure objective support, subjective support, and support utilization. The questionnaire has been shown to have good validity and reliability in Chinese populations (21). The total SSRS score is the sum of the scores from the three subscales. A higher score indicates receiving more social support. The Cronbach’s alpha coefficient of the scale in this study is 0.846.




2.3 Statistical analyses

In this study, several statistical methods were employed to analyze the data. The detection rate was used to describe the proportion of cases with psychological symptoms, and the chi-square test was utilized to compare the distribution of characteristics among different detection rates. To determine the 95% confidence intervals (CI) for the detection rate, the bootstrap method was implemented. Furthermore, we employed ordered logistic regression to analyze the factors associated with psychological symptoms and inferiority feelings. The choice of ordered logistic regression model was based on the fact that our dependent variable is ordinal in nature, such as the levels of psychological symptoms and inferiority feelings. Additionally, social support for psychological symptoms is often influenced, either partially or entirely, by mediators (10). Therefore, this study utilized mediation analysis to explore the potential mediating variables and mediating effect. Mediation effect analyses were performed using a four-step process: (1) examining the association between the independent variable (subjective social support) and the dependent variable (anxiety/depression symptoms); (2) assessing the relationship between the independent variable (subjective social support) and the mediator (inferiority feelings); (3) investigating the association between the mediator (inferiority feelings) and the dependent variable (anxiety/depression symptoms); and (4) establishing the mediating effect by demonstrating that the mediator variable influences the association between the independent and dependent variables. To estimate the indirect effects attributable to inferiority feelings, the STATA binary_mediation command was employed. This indirect effect was calculated as a proportion of the total effect, and the standard errors for the direct and indirect effects, along with a 95% CI, were obtained using 500 bootstrap replications. All statistical tests were two-tailed with a significance level set at p < 0.05. Data analysis was performed using STATA 14.0 (Stata Corp, College Station, Texas, United States).




3 Results


3.1 Sociodemographic and disability characteristics

The study examined 1,491 individuals with physical disabilities. After excluding 38 cases due to incomplete data, the final analysis included 1,453 subjects with a mean age of 50.5 (SD, 13.3) years. Sociodemographic characteristics showed that 63.7% were male, 56.8% had primary or junior high school education, 76.7% were married, 52.3% had urban household registration, and 46.5% had an average monthly household income exceeding 5,000 RMB. Disability information indicated that 46.7% were rated at level IV, 34.7% at level III, 12.7% at level II, and 5.9% at level I, with a median duration of 6.0 years (IQR, 2.9–12.5) since being rated as disabled. Additionally, 24.0% had comorbidities involving other types of disability. The leading causes of physical disabilities were accidental injury (24.6%), osteoarthropathy (14.7%), and spinal cord disease (11.6%).



3.2 Prevalence of anxiety, depression, and inferiority feelings

The prevalence of anxiety, depression, and any symptom among individuals with physical disabilities were 49.7, 60.4, and 63.7%, respectively (see Table 1). Most subjects reported mild to moderate symptoms. Notably, significant gender differences were observed, with higher prevalence rates of anxiety and depression symptoms among females (p < 0.05). Additionally, 62.5% of respondents reported feelings of inferiority, with 18.2% indicating “seldom,” 29.3% “sometimes,” and 15.1% “always.” Females reported feelings of inferiority more frequently than males (p < 0.05). Further analysis revealed that the distribution of characteristics among individuals with anxiety, depression, and inferiority feelings within the disabled population also varies (see Table 2).



TABLE 1 Prevalence of anxiety, depression, and inferiority feelings among 1,453 investigated persons with physical disabilities.
[image: Table displaying mental health statistics including anxiety, depression, any mental condition, and inferiority feelings. Each category shows counts and percentages for none to severe levels, divided by gender (male, female), with respective significance values (p-values) indicating statistical differences across groups. The p-values are 0.004 for anxiety, 0.026 for depression, 0.010 for any condition, and 0.002 for inferiority feelings.]



TABLE 2 Characteristic distribution of anxiety, depression, and inferiority feelings among 1,453 investigated persons with physical disabilities.
[image: A statistical table detailing detection rates and p-values for anxiety symptoms, depression symptoms, and inferiority feelings across various demographic and social variables such as age, gender, education level, marital status, job status, income, number of children, religious belief, cohabitation, disability grade, and others. Each variable includes subcategories, sample sizes, and associated data.]



3.3 Correlators associated with anxiety, depression, and inferiority feelings

Further multivariable ordered logistic regression analysis results indicated significant associations between comorbidity with other disabilities (see Table 3), limited daily travel, limited social interaction, higher frequency of inferiority feelings and higher levels of anxiety. Internet use habits and subjective social support were associated with a lower level of anxiety. Significant associations were found between comorbidity with other disabilities, limited daily travel, limited social interaction, and a higher frequency of inferiority feelings with depression. Additionally, a longer time since being identified as disabled and higher subjective social support were factors linked to lower levels of depression. Comorbidity with other disabilities and limited social interaction were associated with a higher risk of inferiority feelings. In contrast, higher subjective social support was linked to a lower likelihood of experiencing inferiority feelings.



TABLE 3 Correlators associated with anxiety, depression, and inferiority feelings examined in ordered logistic regression.
[image: A table displays the association between various variables and three conditions: anxiety symptoms, depression symptoms, and inferiority feelings. It includes the adjusted odds ratios and p-values for different factors such as disability grade, duration after physical disabilities, comorbidities, daily travel influence, social interaction influence, internet use, and social support. Each column shows separate values for anxiety, depression, and inferiority, indicating how these variables are statistically associated with each condition. Adjustments are noted for demographic factors such as age, education, marital status, and income.]



3.4 Mediating effect of inferiority feelings on subjective social support and anxiety/depression symptoms

To further verify the relationship between subjective social support, anxiety/depression symptoms, and inferiority feelings, this study conducted a mediating effect analysis. Figure 1 showed that subjective social support was significantly associated with inferiority feelings (β = −0.091, p < 0.001), anxiety symptoms (β = −0.086, p < 0.001), and depression symptoms (β = −0.101, p < 0.001). Inferiority feelings were independently associated with anxiety symptoms (β = 1.640, p < 0.001) and depression symptoms (β = 1.393, p < 0.001). When inferiority feelings were added to the model, the direct effects of subjective social support on anxiety symptoms (β = −0.064, p < 0.001) and depression symptoms (β = −0.081, p < 0.001) were both significant, indicating partial mediation. Bias-corrected bootstrap tests with a 95% CI were performed to test the mediating effects (see Table 4). All effects were significant, as the 95% CI did not include zero. The proportion of the total mediated effect was 37.4% for anxiety symptoms and 28.7% for depression symptoms.

[image: Diagram illustrating relationships between subjective social support, inferiority feelings, anxiety symptoms, and depression symptoms. Arrows indicate pathways with labels: a path (0.091***), c1 path (-0.066***), c1' path (-0.064***), b1 path (1.640***), c2 path (0.081***), c2' path (-0.101***), and b2 path (1.393***). Solid lines represent direct paths, while dotted lines represent indirect paths.]

FIGURE 1
 Mediating effect of inferiority feelings on the relationship between subjective social support and anxiety/depression symptoms. Regression coefficients are presented; a path: association between inferiority feelings (mediator variable) and subjective social support (independent variable) examined by logistic regression after adjusting for age, gender, educational level, marital status, job, family’s average monthly income, number of children, religious belief, and cohabitation status, degree of disability grade, time duration after physical disability, other disability comorbidities, daily travel, social interaction, internet use, objective social support and utilization of social support: c1/c2 path: association between anxiety/depression symptoms (dependent variable) and subjective social support (independent variable) examined by logistic regression after adjusting for age, gender, educational level, marital status, job, family’s average monthly income, number of children, religious belief, and cohabitation status, degree of disability grade, time duration after physical disability, other disability comorbidities, daily travel, social interaction, internet use, objective social support and utilization of social support; b1/b2 and c1’/c2’ path: association between anxiety/depression symptoms (dependent variable) and subjective social support (independent variable) and inferiority feelings (mediator variable) examined by logistic regression after adjusting for age, gender, educational level, marital status, job, family’s average monthly income, number of children, religious belief, and cohabitation status, degree of disability grade, time duration after physical disability grade, time duration after physical disability, other disability comorbidities, daily travel, social interaction, internet use, objective social support and utilization of social support; ***p < 0.001.




TABLE 4 Bias-corrected bootstrap test of mediating effect (N = 1,453).
[image: Table showing effects of subjective social support on anxiety and depression. Indirect effect: Anxiety β -0.114 (95% CI -0.144 to -0.080); Depression β -0.098 (95% CI -0.132 to -0.066). Direct effect: Anxiety β -0.191 (95% CI -0.270 to -0.114); Depression β -0.244 (95% CI -0.328 to -0.171). Total effect: Anxiety β -0.305 (95% CI -0.374 to -0.205); Depression β -0.342 (95% CI -0.412 to -0.263). Proportion mediated: Anxiety 37.4%, Depression 28.7%. Bootstrap samples were 500.]




4 Discussion

This study is among the few that have examined psychological symptoms and feelings of inferiority in individuals with physical disabilities during the COVID-19 epidemic. The prevalence of anxiety or depression was found to be remarkably high at 63.7%, surpassing the rates reported in previous studies conducted by Cree et al. (7) and Jung et al. (22). The increased prevalence can be attributed, at least in part, to the impact of the COVID-19 pandemic. Previous research has demonstrated significant short-term and long-term adverse effects of COVID-19 on the psychological well-being of the general population (23, 24). During the pandemic, individuals with physical disabilities have faced additional challenges such as isolation, disrupted routines, limited access to healthcare services, and decreased social support, all of which have further affected their lives and mental well-being (25). Moreover, variations in measurement approaches, survey locations, socio-demographic characteristics, and levels of disability may contribute to the differences in prevalence rates observed across studies. Consistent with findings from previous (15), a majority of individuals with physical disabilities in this study reported experiencing feelings of inferiority. Inferiority feelings are intricate emotional states that commonly indicate a perception of weakness and helplessness. A lack of timely and effective interventions may significantly affect individuals with such feelings (16). Factors associated with anxiety, depression, and inferiority feelings varied; however, comorbidity with other disabilities, social interaction, and subjective social support were related to all three symptoms. Individuals with multiple disabilities have more limitations in walking, talking, and engaging with peers (26), contributing to their risk of psychological symptoms and inferiority feelings. Those with physical disabilities who have impaired social interaction may have reduced access to social contact and assistance, whereas social engagement has been shown to be effective in improving emotional well-being and reducing the risk of psychological symptoms and disorders. Interestingly, unlike previous studies among young people (27, 28), this study found that internet use was a protective factor against anxiety, which may be because previous studies have primarily focused on problematic internet use or internet overuse among young people. These findings suggest the potential use of online social media as a means to improve the mental health of disabled individuals with limited mobility.

The presence of social support in one’s life has been demonstrated to aid in the development of effective coping strategies, independent living abilities, self-esteem, self-confidence, social interactions, and subjective well-being (29). Social support is a complex construct comprising many facets. This study’s social support rating scale included three dimensions: subjective support, objective support, and support utilization. Unlike previous studies (30, 31), this study found that only subjective social support was significantly associated with a lower risk of psychological symptoms and inferiority feelings. Subjective assessments of received social support are more meaningful than objective measures of social support because they reflect an individual’s psychological perception of reality and can affect their behavior and development. Subjective ratings can capture more subtle aspects of social status not accessible through objective measures, such as income and education, and can better represent factors underlying socioeconomic status differences in behavior and health. Consistent with previous studies (32), this study found that individuals with physical disabilities who frequently or always reported feelings of inferiority had a higher risk of experiencing anxiety and depression symptoms. Due to their sensitivity, people with physical disabilities are more susceptible to external influences and discriminatory perceptions, which can easily cause negative feelings and lower life satisfaction. Previous studies have also shown that more social support can improve self-esteem, reduce perceived discrimination, and improve mental health (15, 33).

Additionally, this study found that inferiority feelings partially mediated the effects of subjective social support on psychological symptoms. The complex interaction between social support and other factors often results in the influence of social support on psychological symptoms and behavior being partly or fully mediated (10). Despite the mediating effect, social support remains an independent protective factor for psychological symptoms, suggesting that psychological support for disabled individuals should be strengthened, especially regarding subjectively perceived psychological support. The results of the mediation analysis further highlight the practical implications for public health. Since inferiority feelings can partially mediate the impact of social support on psychological symptoms, interventions aimed at reducing these feelings should strategically incorporate social support that effectively improves feelings of inferiority. This approach is essential for maximizing the mental health benefits, especially among individuals with physical disabilities. These interventions can substantially alleviate anxiety and depression symptoms by boosting self-esteem and self-worth, facilitating more positive self-images and effective coping strategies. Moreover, acknowledging that subjective social support is inherently personal and perception-based, it is imperative that social support strategies be meticulously tailored to align with the local social and cultural context.

Several limitations of the study should be taken into consideration. First, due to constraints during the COVID-19 pandemic, this study employed a non-probability sampling method instead of a random sampling approach, which may have introduced selection bias. As a result, the findings should be cautiously extrapolated. Second, there is a potential for response bias, particularly social desirability bias, due to the use of self-report scales to measure sensitive topics such as inferiority feelings and psychological symptoms. To mitigate this risk, we implemented anonymous responses. However, despite these precautions, it is important to acknowledge that some degree of response bias may still be present, which could influence the accuracy of the reported findings. Finally, considering the particularity of the survey subjects, the content of the online questionnaire should not be too lengthy. Therefore, a question representing the subjective feelings of the participants was used to reflect the subjects’ feelings of inferiority and the frequency of these feelings. The advantage of this method is that it can quickly obtain an overall self-assessment, while the disadvantage is the inability to assess inferiority in multiple dimensions.



5 Conclusion

In conclusion, this study discovered a high prevalence of anxiety symptoms, depression symptoms, and inferiority feelings among individuals with physical disabilities. Several factors were found to be associated with anxiety or depression symptoms, including the duration of time after the onset of physical disabilities, the presence of comorbidities with other disabilities, daily travel, social interaction, internet use, subjective social support, and inferiority feelings. Furthermore, the study revealed that inferiority feelings partially mediated the effect of subjective social support on anxiety/depression symptoms. These findings emphasize the significance of addressing the psychological well-being of individuals with physical disabilities alongside their physical rehabilitation. It is also crucial to develop psychological intervention strategies that specifically target the improvement of individuals’ subjective social support and reduction of inferiority feelings, particularly for vulnerable groups.
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Background: Antenatal depression (AND) is a form of clinical depression that can be caused by stress and worries that can bring pregnancy to more severe levels. It has negative impacts on women, the family, and the community at large. The comparative study of antenatal depression among rural and urban pregnant women was less studied in Ethiopia and in this study area in particular.
Objective: The objective of the study was to compare the prevalence of antenatal depression and its associated factors among pregnant women in Gimbi rural and urban residents in Ethiopia in 2023.
Methods: A community-based comparative cross-sectional study design was used from 1 February to 30 March 2023. A systematic random sampling method was used to select study participants. Data were collected using pretested interviewer-administered structured questionnaires. Binary logistic regression analysis was used to identify factors associated with antenatal depression. Variables with a p-value of 0.25 or less in the bi-variable logistic regression model were candidates for a multi-variable logistic regression model.
Results: The prevalence of antenatal depression was 56 (21.5%), 95% CI: [16.9–25.5] among rural participants and 50 (19.2%) [95%] CI: [14.6–23.8] among urban participants. Having complications during pregnancy (AOR: 4.92, 95% CI: 1.35, 17.88), ever had depression (AOR: 3.20, 95% CI: 1.30, 7.85), consuming alcohol (AOR: 3.78, 95% CI: 1.24, 11.49), and educational status (can read and write) (AOR: 2.14, 95% CI:1.05, 4.67) were factors associated with antenatal depression among urban mothers, while no antenatal care follow-up (AOR: 6.6, 95% CI: 2.63, 16.85), unplanned pregnancy (AOR: 4.51, 95% CI:1.10, 1.86), and having complications during pregnancy (AOR: 2.77, 95% CI: 1.30, 5.92) were factors associated with antenatal depression among rural mothers.
Conclusion: The prevalence of antenatal depression among rural mothers was higher than the prevalence of antenatal depression among urban mothers in the Gimbi district. Having complications during pregnancy, ever had depression, consuming alcohol, and educational status were associated factors with antenatal depression among urban mothers; having complications during pregnancy, unplanned pregnancy, and no ANC follow-up were factors associated with antenatal depression among rural mothers. Therefore, quality family planning and ANC services should be provided for the women to reduce unplanned pregnancies and experience complication-free pregnancy periods.
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1 Background

Depressive disorders are defined as sadness, loss of interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or appetite, feelings of tiredness, and poor concentration (1). The most prevalent mental disorder during pregnancy is antenatal depression (2). Antenatal depression is a form of clinical depression caused by stress and can cause worry during pregnancy (3). Depression during pregnancy is a prevalent mental health problem affecting approximately one in five women worldwide (4). It is considered to be a serious public health concern in the developing world that hinders maternal health improvement and is predicted to become the most common cause of disability (5).

Globally, 10% of pregnant women experience antenatal depression, which extended to 15.6% in developing countries (5). The magnitude of antenatal depression varies within sub-Saharan African countries, which ranges from 9.9% in Ghana to 47% in rural South Africa (5). Pregnant women living in low-and middle-income countries are known to be at high risk of antenatal depression (1). A study suggested that perinatal women from rural areas are at higher risk of depression and anxiety than their urban peers (6).

In Ethiopia, approximately one-quarter of pregnant women face depression during pregnancy (5). Studies show that depressive symptoms are more frequent during pregnancy than during the postpartum period, and depressive symptoms during pregnancy may have devastating consequences, not only for the women but also for the child and family (7).

Antenatal depression has been linked to negative health-related behaviors and outcomes, including poor nutrition, increased substance use, inadequate prenatal care, miscarriages, pre-eclampsia, preterm delivery, low birth weight, impairments in mother–infant interactions, postnatal depression, and suicide (8). Loss of motivation and interest in common activities including self-care; reduced social support, reduced adherence to healthcare practitioner recommendations, and disability that are linked to depression might negatively impact the healthcare service use of the mothers (9).

Evidence suggested that having low social support, intimate partner violence, anxiety during pregnancy, stressful life events, low self-esteem, and a previous history of depression were the psychological risk factors influencing antenatal depression (5, 10, 11). Unplanned pregnancy, the experience of abortion, complications at an earlier delivery, and a history of cesarean delivery were the obstetric-related factors that increased the risk of depression during pregnancy (10). In addition to this being single, marital dissatisfaction, low family income, and absence of paid work increase the likelihood of having antenatal depression (5, 11, 12).

Integrating early screening, detection, and treatment of antenatal depression into routine antenatal care is the key strategy to reduce the burden of morbidity and disability associated with antenatal depression (2, 7, 13).

Nonetheless, maternal mental healthcare is not well-integrated, and healthcare providers emphasize less on antenatal depression. In addition, most of the studies conducted are institutional study designs, which may not show the real prevalence and risk factors, because evidence shows that 29% of rural pregnant women and 15% of urban pregnant women had no ANC visit (14).

To better understand the problem of antenatal depression, more research is needed to alleviate the problem and the factors associated with it. Even though it is necessary to identify and understand any inequalities between rural and urban areas of antenatal depression, per our literature review, there was a lack of information research in this area. To the best of the researcher’s knowledge, no study has specifically addressed the association between the rural–urban status and antenatal depression in this study area, and few of the studies previously conducted in another were based on exclusively rural or urban samples, which hinders comparison between the two groups and associated factors.

Therefore, the study aimed to assess the association between living in a rural or urban area and the risk for antenatal depression in women from Gimbi, West Wollega Zone, Ethiopia.



2 Methods


2.1 Study area, period, and design

A community-based comparative cross-sectional study design was conducted from 10 February 2023 to 15 March 2023. The study was conducted in Gimbi district, western Ethiopia, 441 km from Addis Ababa, Ethiopia. The study area has 31 rural and 6 urban kebeles, and according to population projection for 2022, there were 166,054 (82,861 male individuals and 83,193 female individuals) residents (15). In the district, there are different ethnic groups and different governmental and non-governmental health institutions. One governmental hospital, an NGO hospital, 1 Family Guidance of Ethiopian Association, 12 medium clinics, and 5 health centers in the district provide healthcare services including antenatal care for the population living in this study area (15).



2.2 Participants

All pregnant women living in Gimbi district and all pregnant women in selected kebeles of Gimbi district during the study period were the source population and study population of the study, respectively. All pregnant women of any gestational age living in the Gimbi district during the study period were included in the study. Pregnant women who were critically ill and unable to communicate during the time of data collection were excluded from the study.



2.3 Sample size determination

The sample size was determined using a double population proportion formula by considering the following assumptions: level of significance (0.05), power (0.80), the expected proportion of pregnant mothers tested positive for depression in urban (16.6%) (16), and the expected proportion of pregnant mothers tested positive for depression in rural (28.7%) (9). A non-response rate of 10% and a design effect of 2 were considered.

[image: Sample size calculation formula with two equations. The first general formula is: \( n = (Z_{\alpha/2} + Z_{\beta})^2 \times \left( p_1(1-p_1) + p(1-p) \right) / (p_1 - p)^2 \). The specific example shown: \( n = (1.96 + 0.84)^2 \times (0.287(1-0.287) + 0.166(1-0.166)) / (0.287 - 0.166)^2 = 124 \) for both urban and rural populations.]

where, Zα = the z-score corresponding to the 95% confidence level, which is 1.96.

Zβ = is the critical value of the normal distribution at β, which is 0.84.

Epi Info version 7.2.5.0 was used to calculate the sample size for the factor variable, using the following assumptions: margin of error (0.05), power of study (0.80), percent among exposed1 (65.7%), and percent among non-exposed (39.8%), and ratio of 1 for social support as associated factors for antenatal depression (16). The Epi Info sample size calculator produced 130 for urban and 130 for rural. Since the multistage sampling technique was used, the sample size was multiplied by the design effect of 2. Therefore, the final sample size was calculated to be 520, 260 for urban participants and 260 for rural participants.



2.4 Sampling procedure

A multistage sampling method was used. Gimbi district has 37 kebeles; out of these, 31 are rural kebeles and 6 are urban kebeles. Three kebeles were selected by simple random sampling from 31 rural kebeles, 10 kebeles, and 6 urban kebeles. The households with pregnant women were taken from CHIS (Community Health Information System) in rural kebeles and from family health registration for urban kebeles. A systematic random sampling method was used to select the household with pregnant women. The first household was selected using the lottery method. The next samples were taken in the interval of three households in rural areas and every four households in urban areas until the required numbers of eligible pregnant women were recruited in the study area.

In cases where the respondents were not available at home at the time of data collection, repeat visits were made at least three times, and for the household with more than one pregnant woman, only one was sampled randomly.



2.5 The study variables

Dependent variable was antenatal depression among pregnant women.


2.5.1 Independent variables

Socio-demographic characteristics of pregnant women were age, marital status, occupational status of the mother and partner, educational status of the mother, educational status of the husband/partner, ethnicity, and residence.

Obstetric factors were the number of live babies, history of abortion, need of pregnancy, complication during pregnancy, type of complications, ANC follow-up, the number of ANC visits, social support, intimate partner violence, substance use, and previous history of depression.




2.6 Operational definitions

Antenatal depression is a form of clinical depression that is measured using the Edinburgh Postnatal Depression Scale (EPDS). EPDS was validated in Addis Ababa for antenatal and postpartum use and showed a sensitivity of 84.6% and a specificity of 77.0% (17). Accordingly, women with EPDS of ≥13 were assigned to have ‘antenatal depression’ (i.e., labeled as ‘Yes’). Those women with EPDS of <13 were reported to have ‘no antenatal depression’ (i.e., labeled as ‘No’) (17, 18).

Maternity Social Support Scale (MSSS) is a six-item, self-report measure of maternal perceptions of social support, care, and love from their family. The tool is a 5-point Likert scale with a maximum score of 30. Each item was rated as 5 for always, 4 for most of the time, 3 for some of the time, 2 for rarely, and 1 for never. Accordingly, social support was classified into three categories: high social support (scores 24–30), medium social support (scores 18–23), and low social support (below 18) categories (16, 19).

Intimate partner violence (IPV) is abuse that occurs in a romantic relationship. It refers to both current and former spouses and dating partners. IPV was considered if a pregnant woman reported one of the following during the current pregnancy: husband/partner done things to scare or intimidate on purpose or threatened to hurt someone they care about or hit, slapped, or thrown something that could hurt her or forced or pressured to have sexual intercourse when she did not want to (20, 21).

Complications during pregnancy: Problems during pregnancy include physical and mental conditions that affect the health of the mother or the baby. It can be caused by or worse by being pregnant (22).



2.7 Data collection tool and procedure

Data were collected from study participants using the interviewer-administered structured and pretested questionnaire. The questionnaire contains socio-demographic factors, obstetric history, social support factors, substance use, intimate partner violence, previous history of depression, and depressive symptoms, which were assessed using the Edinburgh Postnatal Depression Scale (EPDS). EPDS is a 10-item questionnaire, scored from 0 up to 3. A higher EPDS score indicates more depressive symptoms and the tool has been validated for detecting depression in antepartum and postpartum samples in many countries. The instrument was validated in Addis Ababa for antenatal and postpartum use and showed a sensitivity of 84.6% and specificity of 77.0% (20). The Maternity Social Support Scale (MSSS) was used to measure the respondent’s social support status. The data collection tool was prepared in English and translated into the Afan Oromo. To check the consistency of the idea, another individual again translated the tool back into English.

For the data collection process, five diploma midwives data collectors and one BSc psychiatric nursing supervisor were trained in data collection and supervision of the data collection. Data collectors and supervisors received 1-day training on the purpose of the study and data collection techniques.

A pretest was conducted in Lalo Asabi District in Inango 01 and 02 Kebele and Haroji Serdo and Dongoro Keta among 5% (24 study participants) of the sample size to check the respondent’s response, the language’s clarity, and the tool’s appropriateness. At the end of the pretest, necessary correction measures and amendments were made. Data were checked for accuracy, completeness, consistencies, and missed values and variables each day after the field.



2.8 Data analysis technique

The collected data were coded and entered into Epi data before the analysis. Then, the data were exported to SPSS and analyzed using version 24. Descriptive statistics were performed, and the corresponding results were described in frequencies and percentages and then reported in text, graphs, and tables.

The mean and standard deviation were calculated for continuous variables. A binary logistic regression analysis was used to identify factors that affect antenatal depression. Variables with a p-value of 0.25 or less in the bi-variable logistic regression model were candidates for the multivariable logistic regression model to control the possible confounders. Multicollinearity was checked using a variance inflation factor (VIF) for all independent variables. The strength of the association of predictor variables was assessed using OR, and the significance of variables was reported using 95% CI and p-values less than 0.05. Model fitness was assessed using the Hosmer–Lemeshow goodness-of-fit test (accepted with p > 0.05). Histogram and skewness were used for the normality check.




3 Results


3.1 Socio-demographic characteristics of study participants

A total of 520 participants, 260 urban and 260 rural respondents, participated in the interview, making the response rate 100%. The mean age of the respondents was 25.59 (±5SD) and 26 (±4.9SD) years for urban and rural participants, respectively. Overall, 243 (93.5%) urban and 256 (98.5%) rural study participants were married. Among respondents, 235 (90.4%) and 240 (92.3%) were Oromo, while 25 (9.6%) and 20 (7.7%) were from other ethnic groups for urban and rural, respectively (Table 1).



TABLE 1 Socio-demographic characteristics of the study participants among urban and rural pregnant women in Gimbi District, West Wallaga, Ethiopia, 2023 (N = 260 urban and 260 Rural).
[image: Table showing the frequency and percentage of various categories: religion, educational status, and current occupation for mothers and husbands in urban and rural areas. It includes statistical p-values. Categories include religious affiliations, educational levels, and occupations, with corresponding data for urban and rural demographics. Notably, categories like education (secondary school and college) and occupations (housewife, farmer) show significant differences. P-values indicate statistical significance in religious affiliation, educational status of husbands, and mothers' current occupation. Others category includes private workers, daily laborers, or those with no known occupation.]



3.2 Obstetric characteristics of the study participants

This study found that 174 (66.92%) rural and 195 (75%) urban participants had been pregnant before. Approximately 82 (31.54%) urban and 89 (34.23%) rural participants were gravida one. Among urban participants, 66 (25.88%) and 41 (15.77%) of rural participants had complications during the index pregnancy. Of the respondents, 222 (85.38%) urban and 246 (94.62%) rural respondents planned their pregnancy, while 114 (43.85%) urban and 39 (15%) rural respondents expressed fear giving birth to the current pregnancy (Table 2).



TABLE 2 Obstetric characteristics of the study participants among urban and rural pregnant women in Gimbi District, West Wallaga, Ethiopia, 2023 (N = 260 urban and 260 Rural).
[image: Table comparing urban and rural pregnancy-related factors. Categories include history of abortion, number of abortions, complications, ANC follow-up, and desired sex of current fetus. Shows numbers, percentages, and p-values for each category. Significant differences are noted with p-values less than 0.05.]



3.3 Maternity social support and intimate partner violence among study participants of urban and rural pregnant women

Approximately 165 (63.5%) rural and 124 (47.7%) urban study participants reported that they had medium maternity social support during their current pregnancy, while 5 (1.9%) and 12 (4.6%) reported that they had high maternity social support. In total, 19 (34.6%) rural and 124 (23.8%) urban participants reported that they have low social support.

In this study area, 23 (8.85%) urban and 10 (3.85%) rural participants reported that their husbands/partners insulted them during their current pregnancy. Among respondents, 19 (7.3%) urban and 5 (1.92%) rural study participants reported that their husbands threatened them during their current pregnancy, and 14 (5.38%) and 9 (3.46%) study participants had been slapped by their husbands in urban and rural areas, respectively (Figure 1).

[image: Bar chart depicting intimate partner violence comparisons in urban and rural areas across six categories: husband intimidated, threatened, humiliated, slapped, forced sex, and sex due to fear. Urban areas, shown in blue, generally have higher percentages than rural areas, shown in red.]

FIGURE 1
 Intimate partner violence among urban and rural pregnant women in Gimbi District, West Wallaga, Ethiopia, 2023.




3.4 History of depression, substance use, and antenatal depression status of the study participants among urban and rural pregnant women

This study revealed that 25 (9.62%) and 6 (2.31%) of urban and rural respondents mentioned that they had a history of depression in their lives, respectively. Regarding the family history of depression, 14 (5.4%) and 13 (5%) urban and rural respondents’ families or relatives had previous history of depression, respectively. The finding of this study showed that the prevalence of antenatal depression was 56 (21.5%), [95% CI 16.9–25.5] among urban and 19.2% 50 (95%) (CI 14.6–23.8) rural areas.

Regarding substance use, this study showed 8 (3%) urban and 5 (1.9%) rural study participants reported that they chewed chat during the current pregnancy. Approximately 12 (4.6%) and 6 (2.3%) pregnant mothers drink alcohol in urban and rural, respectively. Overall, 51 (19.6%) urban and 36 (13.6%) rural husbands of pregnant mothers chew chat.



3.5 Factors associated with antenatal depression among urban pregnant women

Chi-square and binary logistic regression analyses were performed to identify the candidate variables for multivariable logistic regression. Accordingly, variables with a p-value <0.25 in bi-variable logistic regression were level of education, husband consuming alcohol, having complications during pregnancy, sex of the current fetus, husband hurts during pregnancy, and ever had depression.



3.6 Multivariable binary logistic regression analyses for urban pregnant women

Variables with a p-value <0.25 in bi-variable logistic regression were transferred to multivariable logistic regression to remove confounding variables. Multicollinearity was checked using a variance inflation factor (VIF) for all independent variables, the maximum value of VIF was 1.8, and none of the explanatory variables correlated. Hosmer–Lemeshow goodness-of-fit test was used to test for model fitness and the model was fit at 0.55 p-values. Accordingly, husbands who drank alcohol were 3.78 times (AOR: 3.78, 95% CI: 1.24, 11.49) more likely to develop antenatal depression (AND) when compared to their counterparts. Similarly, pregnant women who had complications during index pregnancy were 4.92 times (AOR: 4.92, 95% CI: 1.35, 17.88) more likely to experience antenatal depression when compared to their counterparts.

The odds of antenatal depression among pregnant women who can read and write were 2.14 times more likely [AOR: 2.14, 95% CI: (1.05, 4.67)] to develop AND when compared to the pregnant women whose educational level was college and above. Furthermore, pregnant women who ever had depression in their life were 3.20 times more likely [AOR: 3.20, 95% CI: 1.30, 7.85] to develop AND when compared to their counterparts among study participants in urban areas (Table 3).



TABLE 3 Multivariable logistic regression analysis of antenatal depression and associated factors among urban, Gimbi district, 2023.
[image: Table displaying variables related to antenatal depression, including husband drinking alcohol, level of education, pregnancy complications, fetal sex, planned pregnancy, husband behavior, and past depression. It shows percentages, COR (Crude Odds Ratio), AOR (Adjusted Odds Ratio), and p-values. Significant p-values are marked with an asterisk, indicating potential correlations between variables and antenatal depression.]



3.7 Factors associated with antenatal depression among rural pregnant women

Chi-square and binary logistic regression analyses were used to identify the candidate variables for multivariable logistic regression. Variables with a p-value <0.25 in bi-variable logistic regression were husband consuming alcohol, complication during pregnancy, sex of current fetus, husband hurts during pregnancy, ANC follow-up, forced sex, planned pregnancy, and ever had depression.



3.8 Multivariable binary logistic regression analyses among rural pregnant women

Variables with a p-value <0.25 in bi-variable logistic regression were transferred to multivariable logistic regression to remove confounding variables. Multicollinearity was checked using a variance inflation factor (VIF) for all independent variables, the maximum value of VIF was 1.55, and none of the explanatory variables correlated. Hosmer–Lemeshow goodness-of-fit test was used to test for model fitness and the model was fit at 0.65 p-values.

Having complications during pregnancy, having a history of depression, ANC follow-up, and planned pregnancy were significantly associated with AND among rural women. Accordingly, the odds of AND among pregnant women who had complications during pregnancy were 2.77 times (AOR: 2.77, 95% CI: 1.30, 5.92) more likely to develop AND when compared to their counterparts. Similarly, pregnant women who had ever had depression in their lives were 2.84 times more likely (AOR: 2.84, 95% CI: 1.15, 7.04) to develop AND when compared to their counterparts. The odds of AND among pregnant women who had no planned pregnancy were 4.51 times more likely (AOR: 4.51, 95% CI: 1.10, 1.86) to develop AND when compared to women who had a plan, and the odds of AND among pregnant women who had no ANC follow-up were 6.6 times (AOR: 6.6, 95% CI: 2.63, 16.85) more likely to develop AND when compared to pregnant women who ever had ANC follow-up (Table 4).



TABLE 4 Multivariable logistic regression analysis of antenatal depression and associated factors among rural Gimbi district, 2023.
[image: Table showing factors associated with antenatal depression. Variables include complications during pregnancy, sex of the fetus, ANC follow-up, history of depression, forced sex, planned pregnancy, and husband-related variables. Statistical results include COR, AOR, and P-values, with significant factors bolded, such as complications during pregnancy (AOR 2.77, P = 0.008) and ANC follow-up (AOR 6.6, P = 0.001).]




4 Discussion

This study revealed that the prevalence of antenatal depression was 56 (21.5%), [95% CI 16.9–25.5] and 50 (19.2%) [95% CI 14.6–23.8] among urban and rural participants, respectively. Having complications during pregnancy, previous history of depression, having a spouse consuming alcohol, and low educational status were found to be factors influencing antenatal depression among urban pregnant women. No antenatal care follow-up, unplanned pregnancy, and during pregnancy were identified as factors associated with antenatal depression among rural pregnant women in this study area.

The prevalence of antenatal depression among urban mothers was higher than the prevalence of antenatal depression among rural mothers in the Gimbi district. This finding is similar to the study conducted in Goba town and Sodo rural district, where the urban area is higher than rural areas (4, 9). However, the comparative study conducted in the UK revealed that rural prevalence is higher than urban counterparts (6). The findings could be due to methodological, social, and economic differences. In addition, having a spouse who consumes alcohol is a factor among urban pregnant women in this study area, which might have an impact to increase the possibility of facing depression. Because the spouses consuming alcohol spend money on alcohol consumption, the pregnant woman is bound to suffer from depression when she loses her expenses for herself and the family, as well as for the childcare.

In this study, the prevalence of antenatal depression among urban pregnant women was higher than in Northwest Ethiopia at 15.20% (5), Debra Tabor town at 11.8% (13), Jimma town at 16.6% (16), Northeast Ethiopia at 17.9% (23), Tanzania at 15% (8), and Low and Middle Income Countries (LMIC) at 16% (24). However, this study finding showed a lower prevalence than the study conducted in Addis Ababa, which was 24.94% (7), 24.3% in Somali (25), 23% in Gondar (26), 31.5% in Southeast Ethiopia (27), 24.5% in Vietnam (25), 35.7% in Bangalore (26), and 24.5% in Nigeria (8). The possible reason for the difference in findings could be the difference in socio-economic status and study approach where the majority of these studies have been institution-based, and the current study is a community-based approach.

This study revealed that the prevalence of antenatal depression among rural participants was 19.2%, which was less than that found in studies conducted in rural South Africa (47%) (27), in rural Sodo district, southern Ethiopia, (28.7%) (9), and in West Shoa (32.3%) (2). The difference could be because the study conducted in South Africa was among the population with a high prevalence of HIV, which could put pregnant mothers at high risk of developing antenatal depression. On the other hand, this study revealed that antenatal depression in this study area was less than in southern Ethiopia. This could be because the study conducted in southern Ethiopia was among pregnant women in the second and third trimesters and followed them for weeks, which could capture more cases because antenatal depression is common in the second and third trimesters of the pregnancy (28). The current study included all pregnant women regardless of gestational age. However, the finding of this study is greater than in rural China 13% (29); this could be due to the difference in the quality of maternal health service, which is by far better in China.

This study revealed that pregnant mothers whose spouses consume alcohol were positively associated with antenatal depression in urban. This finding was in line with the study conducted in Northwest Ethiopia (5). This might be where the husbands spend money on alcohol consumption, the family has nothing to use, and, in this regard, the pregnant woman is bound to suffer from depression when she loses her expenses for herself and the family, as well as for the child care.

This study also revealed that pregnant women who can read and write have higher odds of antenatal depression when compared to those who have attended college and above among urban respondents. This finding is consistent with the findings of the study conducted in the Somali region of Ethiopia and China, where a lower educational level is the risk factor for antenatal depression (30, 31). In contrast to this, other findings from a study conducted in Awabale Woreda, Northwest Ethiopia (32), and a study entitled “Educational differences in prenatal anxiety and depressive symptoms and the role of childhood circumstances” (33) revealed that higher education level is associated with a higher risk of maternal depression.

According to this study, complications during pregnancy were positively associated with antenatal depression. This is in line with the study of Debre Tabor Town (34). This may be because pregnant women who have suffered complications might think of the complications, which could worsen their mental health status.

A history of depression was found to be highly associated with antenatal depression among pregnant women. Mothers who had a previous history of depression were more likely to develop antenatal depression among urban pregnant women. This study finding is similar to the study conducted in Southwest Ethiopia, where the previous history of depression is significantly associated with antenatal depression (4). The possible explanation for this finding could be that pregnant women who have experienced depression in the past, especially during pregnancy, are more likely to develop depression again because they worry about their past illness.

Having unplanned pregnancies was also another factor associated with antenatal depression among rural participants. This finding is supported by the study conducted in Southwest Ethiopia, where unplanned pregnancy was positively associated with antenatal depression (4). The reason for this finding would be that unplanned pregnancy can cause health, social, and psychological problems. When there is an unplanned pregnancy, the pregnant woman will be out of education and development work, and she waits only for her husband’s hand and will not be able to support herself as well as her family. This may cause depression during pregnancy. In addition, women encountering unwanted pregnancy could have unfavorable attitudes toward seeking healthcare services and be prone to face depression (35).

Furthermore, this study also revealed that no ANC follow-up was significantly associated with antenatal depression among rural respondents. This finding is similar to the study conducted in Northwest Ethiopia (34). According to the current study finding, the chance of developing antenatal depression is high among pregnant women who have no ANC follow-up. This may be because pregnant women who did not receive ANC follow-up during pregnancy may worry much and the risk of antennal depression is even higher because the health status of the unborn infant and the mother is unknown. ANC follow-up could be the opportunity for pregnant women to get counseling, early detection, and treatment of any mental illness as early as possible.

This study aimed to compare the prevalence of antenatal depression among urban and rural pregnant mothers. The study used a community-based cross-sectional study design, where having the community as the study setting increases the chance of capturing both urban and rural women attending antenatal care or not attending antenatal care visits. However, this study may not declare a temporal relationship between cause and effect due to the nature of the cross-sectional study design—the possibility of social desirability bias to some sensitive variables such as substance use and partner violence. The study considered the last 7 days as a reference period to assess antenatal depression, which might have introduced recall bias. In addition, a systematic random sampling method was used to select the study participants despite the availability of the sampling frame. However, the effect of some of the limitations has been minimized by different approaches. For example, to reduce the limitation related to sensitive variables, the data collectors were trained to interview the respondents in quiet and private places. To minimize the recall biases, the respondents have been interviewed by mentioning important and unforgotten days such as holidays.



5 Conclusion

The prevalence of antenatal depression in urban participants was higher than the prevalence of antenatal depression in rural participants in the Gimbi district. Spousal consuming alcohol behavior, complications during index pregnancy, level of education (can read and write), and having a previous history of depression were the factors significantly associated with antenatal depression among urban respondents. No ANC follow-up, complications during index pregnancy, and unplanned pregnancies were significantly associated with antenatal depression among rural respondents. Therefore, health workers need to know about antenatal depression’s magnitude and risk factors and integrate them as part of their overall assessment. Integrating early screening, detection, and treatment of antenatal depression into routine antenatal care can improve the morbidity related to the problem. The district health office should monitor the antenatal service delivery and ensure that all women in the district have access to antenatal services. The district family health department should provide contraceptive methods for women of reproductive age groups to reduce the risk of unplanned pregnancy in the district, particularly for women living in the rural area of the district. The regional, zonal, and district health authorities should initiate information education and communication platforms addressing antenatal depression. In addition, the government and the local authority should work more to ensure universal education in the district.
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Footnotes

1   Exposed is the group exposed to the outcome of interest (Antenatal depression) whereas non-exposed is the group free from the outcome of interest (Antenatal depression).
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Background

Vietnam’s mental health care system is undergoing significant changes since the government has initiated large-scale programs to reform and develop the mental health care infrastructure. Cultural belief systems on mental illnesses influence help-seeking behavior and compliance. This study investigates the belief systems about people with schizophrenia and depression among people living in the Hanoi area.





Method

1077 Vietnamese participants answered two open-ended questions after reading an unlabeled vignette describing a character with the symptoms of schizophrenia or depression. The answers were analyzed using thematic analysis.





Results

Of all participants, 88,4% associated the presented cases with a mental illness, with 91,5% in the case of schizophrenia and 85,1% in the case of depression, so both disorders were conceptualized as mental illnesses. 18,6% mentioned depression when presented with the depression vignette, while only 3,6% recognized schizophrenia in the schizophrenia condition.





Conclusions

Almost 9 out of 10 participants considered the presented cases as an example of mental illness, suggesting a high mental health awareness among our participants. The majority did not identify the presented cases as examples of schizophrenia or depression, reflecting little familiarity with Western mental health concepts. It could be interpreted as a sign of relatively low mental health literacy among the study participants.





Keywords: schizophrenia, depression, Vietnam, causal beliefs, stigma and awareness, mental health literacy, cross cultural psychiatry





Introduction

The comprehensive mental health action plan of the World Health Organization (WHO) envisions the worldwide accessibility of high quality, culturally appropriate, adequate community-based mental health care and has developed a guideline to integrate mental health into primary health care (1). The WHO framework has influenced the assessment and progress of Vietnamese mental health care into primary care. Over the past two decades, the Vietnamese government has initiated large-scale programs to reform and develop the mental health care infrastructure (2, 3). The Ministry of Health (MoH) of Vietnam included mental health as one of the National Health Target Programs focusing on schizophrenia and epilepsy and announced a National Mental Health Strategy 2015–2025. Ongoing plans and measures to scale up mental health services and psychological interventions have been reinforced in the wake of the Covid-19 pandemic, as the Vietnamese government considers mental health care as an essential element of a resilient health system (decision No. 2057/QD-BYT of May 2020 on strengthening mental health care at COVID-19). The government plans to implement mental health care in a general strategy to improve preparedness for future global health risks (4).

However, services still primarily focus on psychopharmacological treatment, with psychotherapeutic treatment options being rare. There is a shortage of human resources in mental health (5). According to a WHO survey, there were 0.91 psychiatrists per 100,000 population in 2014 (6), an increase from 2006, with only 0.35 in 2006 (7). Historically, Vietnam’s healthcare system has shown a particularly pronounced focus on physical well-being, with mental healthcare only recently beginning to gain attention and integration. Psychiatric services and training in Vietnam are primarily hospital-based, and medical doctors’ psychiatric training includes diagnostics, psychopharmacology and psychosocial interventions but does not include structured psychotherapy training. Furthermore, the few psychologists working in the mental health system are primarily focused on neuropsychological assessments. Currently, only 143 clinical psychologists and psychotherapists work in public psychiatric hospitals across Vietnam (8).

In the context of a changing and developing mental health care system in Vietnam, knowledge of the population’s concepts on mental illness can inform and improve mental health awareness campaigns and help practitioners adapt how they communicate with patients. Concepts about mental illness vary within and across cultures and affect many aspects of psychiatric practice, such as help-seeking behavior, diagnosis, and perceived quality of care (9). Although there is a growing body of research on differences in the perception and interpretation of mental illnesses, there is still a critical knowledge gap concerning variations in experiences of mental illnesses in non-European cultures. As Fernando (10) highlights “what stands out is the lack of any attention to what users of services may think or to what communities, where Western psychiatric models of health are alien concepts, may wish to see for improving their mental health and wellbeing” (p.22). This study aims to contribute to a growing body of research on non-Western perspectives on mental health by analyzing the perception of two disorders, schizophrenia and depression, in a Vietnamese sample from the Hanoi region of Vietnam. The Hanoi region encompasses both, rural and urban areas, and more than 50% of our participants lived in rural areas, which allowed for a geographically diverse sample, encompassing both urban and rural participants. In the context of Vietnamese patients, investigating the perception of and attitudes towards mental illness is essential to inform the ongoing development and transformation of the mental health care system. It is also of interest because mental health service utilization appears low among Vietnamese communities, especially among first-generation migrants in Western countries such as Australia, Canada, Germany, Norway and the USA (11–14). Several authors have noted that there is a strong stigma towards mental illness among Vietnamese migrants (15, 16) and that they and their families are often disgraced, which makes them reluctant to seek help for mental health issues (17).




Purpose

Drawing on research on perceived causes of schizophrenia and depression and their relationship to social distance (18–20), this study aims to explore attitudes of Vietnamese participants of the Hanoi region towards people with the symptoms of these two disorders. While most studies explored perceived causes of mental illnesses by introducing a list of possible explanations, we asked open-ended questions that allowed respondents to answer in an open-text format. Open-ended questions can provide valuable information on the respondents’ point of view without limiting the answers to fixed alternatives and elicit the respondent’s beliefs without a priori assumptions (21, 22). By presenting cases of schizophrenia and depression, we aim to assess whether the described circumstances are considered illnesses, if they are described in terms equivalent to a Western understanding of mental health care, and to investigate possible differences in attitudes towards the two disorders.






Methods




Sample description

Data collection was conducted between April and August 2013 in Hanoi. Hanoi has over 7,000,000 inhabitants, living in 11 urban and 18 rural districts (23). Participants were recruited through the medical students and the staff at the Psychiatric Department of Hospital 103, Military Academy of Medicine. While the questionnaires were distributed by staff from Hospital 103, these participants were not directly contacted by members of the Department of Psychiatry or the study team. Questionnaires were disseminated through wider networks of social contacts. There was no direct contact between the research team and the participants. Additionally, only one person per household was allowed to complete the questionnaire.

The study was approved by the ethics committee of the Department of Psychiatry and Psychological Medicine, Hospital 103, Military Academy of Medicine, Hanoi, Vietnam. Data collection involved only healthy participants in Vietnam in this population-based health survey, and participation was entirely voluntary. All participants remained fully anonymous to the research team, with personal data limited to the sociodemographic details of the study sample as provided in the results and no personal benefit. It was assessed that no potential harm was associated with participating in the study. All participants provided written informed consent for their voluntary participation.

Many of these recruited people had access to potential multiplicators to distribute the questionnaires further, and a quota sampling approach was used. There was no financial compensation. All subjects received written information about the research and its purposes and had to give their signed consent. In total, more than 1200 questionnaires were distributed equally attached with either a vignette illustrating symptoms of schizophrenia or depression in a man or woman. The returned questionnaires were then examined for errors and missing data, and 1077 participants were entered into the analysis.





Procedure




Vignettes

The participants received vignettes depicting a person with ICD-10 symptoms of either schizophrenia or depression and were distributed in a version either with a male or a female protagonist. The same vignettes have been used and reaffirmed in several previous studies (24, 25). Participants were asked the following questions and were asked to answer freely: How would you describe the condition of this woman/man? What do you think this woman/man is suffering from?





Translation procedure

A native Vietnamese speaker and certified psychiatrist translated and adapted the vignettes and the questionnaire from German into Vietnamese. An independent bilingual German-Vietnamese psychologist then back-translated the translation into German. Both versions were discussed and revised with the assistance of an independent translator proficient in both Vietnamese and German who did not work in the mental health field. This translator was hired by the research team from the Department of Psychiatry at Military Hospital 103 in Hanoi. The group discussion between these translators also involved psychiatrists from the research team at the Department of Psychiatry, Military Hospital 103, who served as field specialists. Their role was to ensure that the meaning of the questionnaire was preserved and that the final translation was linguistically and contextually appropriate for Vietnamese individuals living in the Red River Delta catchment area. The questionnaire and the vignettes have been used successfully in previous studies (26–28).

All replies were translated into English by two psychologists who speak both English and Vietnamese for the writing of this paper and were discussed with the last author of the article in case of ambiguity.





Coding of categories

We used the thematic analysis method (29) and followed the suggested six phases of analysis to categorize the answers. The first author of this study familiarized himself with the entire data by reading the entire data set. We chose a semantic approach as there is little research on public opinions towards mental health in Vietnam. Any assumptions going beyond what participants answered using other sources of information, such as previous research, would be difficult to justify. In line with this, the coding scheme was data-driven, not theory-driven. Every concept mentioned was coded into one category using an inductive approach (30), resulting in 160 categories in the qualitative research software MaxQDA Version 20. For example, we counted the number of participants who mentioned that the mentally ill protagonist described in the vignette would benefit from the support of relatives (one category) or the support of a friend (another category). In the next step, these initial categories would then be merged into themes; in the example above, it would be “support of close people”, or to give another example, “treatment by a psychiatrist or psychologist” would be summarized under “treatment by a mental health practitioner”. These larger categories were associated with four main themes: Diagnoses, description of the vignette’s protagonist, perceived causes, and treatment recommendations. The themes were reviewed and discussed with the co-authors to ensure they did not overlap and were subsequently named.

In a second step we analyzed frequencies of themes. Braun and Clarke (31), mention that frequency counts can complement thematic analysis. The validity of counting in qualitative research is controversial and depends on numerous factors (32). However, several aspects of our study ensure that counting does produce relevant information. First, the sample size is large enough to distinguish between response patterns mentioned by almost all participants. Second, to have a large sample to maintain comparability between the answers, our questions were standardized, there were no follow-up questions asked. Thus, fitting a larger sample size, this study design ensured that interviewers did not further influence the content participants’ answers. Finally, since participants all read a vignette and were only asked two questions, our participants’ responses were concise. It did not require much interpretation by the coders, for example, whether or not a participant mentioned a treatment like psychotherapy as a possibly helpful intervention. We made sure that we maintained a distinction between the importance of the codes from their frequency of common or related occurrence in order to not omit relevant themes, only because they have been mentioned rarely (33).

A second coder rated 5 percent of the entire data. Cohens Kappa was calculated as a measure of coder agreement (kappa=0.9). The high overall coder agreement is partially due to the participants’ straightforward answers; thus, there was not much ambiguity and difficulties of interpretation.





Statistical analysis

Cohen’s Kappa was calculated as a measure of coder agreement. Chi-square tests were applied to investigate if and how either the diagnosis (schizophrenia, depression), the gender of the participant, or the gender of the vignette’s protagonist influenced the answers (the “choice” of a category). The Fisher Exact test was executed when the expected frequency in one cell was lower than five.







Results




Sociodemographics

All sociodemographic data concerning the study sample are presented in Table 1 next to results of the Hanoi Census (2009) and the more recent micro-census (2013), corresponding to the sampling timeframe.

Table 1 | Sociodemographic characteristics of the participants.


[image: Table comparing sample characteristics with Hanoi's population. Categories include gender, urbanity, age, household size, and unemployment rate. Sample comprises 1,077 people. Data sources: micro-census 2013, complete census 2009, UNESCO & Ministry of Education and Training Vietnam, 2015. Percentages for each category are listed, showing variations between the survey sample and the population.]




Categories

When analyzing the answers, we obtained 95 categories. Although we had only asked the participants what the character in the vignette was suffering from, we still received many responses that referred to perceived causes and possible treatments. We could organize the answers into the following meta-categories: 1. Diagnoses (Table 2), 2. Description of the vignette’s protagonist (Table 3), 3. Perceived causes (Table 4), 4. Treatment recommendations (Table 5).

Table 2 | Frequencies of diagnoses.


[image: Table comparing diagnoses in schizophrenia and depression vignettes. Diagnoses include psychological illness, psychiatric illness, neurological illness, depression, schizophrenia, delusion, no reference to mental illness, and autism. Percentages and counts are given for each diagnosis across both vignettes. Significant differences are noted with chi-square values and p-values for certain diagnoses. Non-significant differences are indicated for others.]
Table 3 | Frequencies of different descriptions of the vignette’s protagonist.


[image: Table comparing perceptions of schizophrenia and depression vignettes among participants. Columns show descriptions, percentages, and counts for each vignette. Statistical significance is also noted. Descriptions include feelings of abnormality, instability, sadness, hopelessness, wrong thoughts, illness perception, and madness. Significance tests are indicated where applicable.]
Table 4 | Frequency of perceived causes.


[image: Table comparing perceived causes of schizophrenia and depression among participants. Categories include stress, work issues, worries, lack of sleep, family problems, and more. Percentages and sample numbers are provided for each condition, along with statistical significance notes.]
Table 5 | Frequency of treatment recommendations.


[image: A table compares treatment recommendations for Schizophrenia (n=552) and Depression (n=525). Categories include medical/psychological treatment, medical treatment, psychologist, specialist/doctor, psychiatrist, hospital examination, support, and rest. It provides percentages and sample sizes, along with statistical significance (denoted as either significant or non-significant) for most categories. Key differences are highlighted in medical treatment, seeing a psychologist, and seeing a specialist/doctor, showing varying significance levels.]



Diagnoses

The term “psychological illness” (bệnh tâm lý) was used more than twice as often as “psychological disorder” (rối loạn tâm lý). Still, there was no significant difference in using these terms regarding a correlation with gender or the diagnosis. In the schizophrenia condition, 24% of the participants explicitly mentioned a psychological or mental illness. In the depression condition, it was 25%. Twice as many participants mentioned the term for a psychiatric disorder in the schizophrenia condition. Almost twice as many participants diagnosed the patient with schizophrenia with a neurological or brain-associated or neurological (thần kinh) problem. On the other hand, almost twice as many participants mentioned depression (trầm cảm) when the depression vignette was presented (18,7%) compared to the schizophrenia vignette (8,7%). Only three participants (0,6%) diagnosed the depressed protagonist as schizophrenic (tâm thần phân liệt) compared to 20 (3,6%) in the schizophrenia condition that diagnosed the person in the vignette as depressed. Another psychiatric term was used far more frequently for the schizophrenic character, hoang tưởng, which could be translated as paranoia or delusion. 14,5% used it for the person with schizophrenia and only 1,9% for the person depicted in the depression vignette.


“This person is in fear and paranoia, scaring himself.” (Người này đang trong trạng thái lo sợ và hoang tưởng. Suy nghĩ tự làm mình sợ.) (Answer in the schizophrenia condition).



Autism (tự kỉ) was mentioned in both conditions, 13 times for schizophrenia and 8 times for depression. Only a minority in both conditions did not refer to mental illness in any way (8,5% for schizophrenia and 14,9% for depression). Typical answers among these refer to difficult life circumstances. Thus, 88,4% of the participants associated the presented cases with a mental illness, 91% in the case of schizophrenia, and 85,1% in the case of depression.

“This is common for people in Vietnam in general due to the difficult economic situation; people must think more about work to ensure life for their families.” (đây là sự thể thường gặp ở người Việt Nam nói chung do nền kinh tế khó khăn, mọi người phải suy nghĩ nhiều hơn cho công việc để đảm bảo cuộc sống cho gia đình mình.”)

(Answer in the depression condition).





Descriptions of the vignette’s protagonist

The description “not normal” (không bình thường) was mentioned often in both conditions. Another broadly used non-medical term to describe the vignette protagonist was that the person is perceived as “not in a stable condition” (không ổn định). The opposite answer that the depicted person was perceived as “normal” (bình thường) was rare. In the depression condition, a larger number described the character as hopeless, sad, or worried. More participants considered the person in the schizophrenia vignette to display “not right thinking” (suy nghĩ không đúng). Only a few participants endorsed that the person was “normal” or that there were no signs of an illness.





Perceived causes

Although we did not ask for potential causes of the vignette’s character’s state, many participants gave possible explanations. “Stress”, “nervous tension”, or “pressure of life” were mentioned most often and about twice as often for depression. The English term “stress” was used 18 times, but most participants used terms like “psychological pressure” (áp lực tâm lý nào đó), “nervous tension” (căng thẳng về thần kinh) or “pressure of life” (vì áp lực cuộc sống).

“Work issues” were mentioned in both vignettes. In the depression condition, the vignette only briefly referenced “concentration issues at work”. Nonetheless, more participants mentioned “problems at work” as a cause for the state of the vignette’s protagonist in the depression condition. Equally, “worries” and “being tired” were seen as causes more often in the depression condition.

“Family issues” or often “family pressure” were mentioned as a potential cause in both conditions. “There is a family problem which she cannot solve” (có trục trặc về gia đình không giải quyết được). When “family pressure” was mentioned, it was usually mentioned along with “work stress”.


“It could be due to family or professional pressure”. (Có thể là do áp lực trong gia đình hoặc nghề nghiệp).



“Thinking too much” (do suy nghĩ quá nhiều) was mentioned significantly more often in the depression condition. As an example, one participant in the schizophrenia condition said:


“According to me, this person is thinking a lot, and this leads to neurological disorders”. (Theo tôi người này suy nghĩ nhiều và dẫn đến rối loạn thần kinh).



While the vignette mentioned sleeping problems as a symptom, “lack of sleep” was often mentioned as a cause for the depressed character.

Most participants who referred to difficult life events did not specify the type of event. Trauma and shock were mentioned more often in the schizophrenia condition. Only a few participants (n=30) were critical of the vignette’s protagonist in one way or another. In the schizophrenia condition, the critical remarks mainly suggested that the person might have done something wrong (n=12).


“do something bad/maybe this person did something wrong”. (làm một điều không tốt/thể người này đã làm việc gì đó sai phạm luôn).



and as a consequence, felt guilt (2%, n=9). The examples given were “committing a crime” (n=2) and “cheating on the partner” (n=2). Four participants said the protagonist was dangerous. Other answers included that the illness was due to watching too many movies, using drugs, superstition or that the person was overdramatizing (n=1 each). The critical remarks concerning the depressed character were, “This person has an ideological problem” (n=1), “lacks intellectual capacities” (n=1), “is decadent” (n=1), “creates his problem himself” (n=2), “harms people around” (n=1).





Treatment recommendations

In both conditions, any medical or psychological treatment was explicitly recommended overall in 18% of the cases. 13% of the respondents mentioned any medical treatment except psychotherapy, significantly more often in the schizophrenia condition. On the other hand, psychotherapy was recommended more often in the depression condition. Still, psychotherapy was mentioned rarely, and the difference was not significant. Only two participants claimed a need for medication for schizophrenia and four in depression (not shown in the table). In both conditions, a small percentage recommended support surrounding people, either friends or family. Other answers were that the vignette’s protagonist should do more activities, travel, or eat (n=1 each).





Gender effects

As shown in Table 6, both the gender of the vignette’s protagonist and the participants’ gender had an effect on claiming the described person was “not normal”. The male gender of the vignette’s protagonist was more likely to evoke that description. Additionally, male participants were slightly more likely to use it. When analyzed separately for the depression and schizophrenia vignettes, the effect of male participants in the schizophrenia condition on claiming the vignette’s character was “not normal” was significant. Female participants were more likely to recommend a psychologist in the depression condition, while the female-gendered vignettes were more likely to elicit this response. The effect was present in both conditions individually but only significant when tested over both conditions combined. Also, female participants were more likely to see the presented case as an example of a “psychological problem”.

Table 6 | Chi square table for gender effects.


[image: A detailed table showing various categories related to mental health conditions, comparing male and female perceptions across different vignettes. Categories include conditions like being not normal, schizophrenia, seeing a psychologist, and other psychological or neurological problems. The table provides percentages and the number of participants for each gender in various scenarios. Statistical significance is noted in several comparisons, with some conditions marked as non-significant. Statistical tests (chi-square and p-values) are included for each category, highlighting differences and similarities in perceptions between the genders.]
Moreover, the female vignette elicited this response more often in the depression condition. Male participants framed it more often as a “neurological problem”. The latter effect was significant only in the depression condition, but the results in the schizophrenia condition pointed in the same direction. The male schizophrenia vignette was more likely to evoke any medical or psychological term, which appears to be in line with the fact that the symptoms described in the female vignette were more likely to be considered “normal”. This finding corresponds with the fact that only the male vignette in the depression condition led to the answer that the character had “wrong thoughts”.







Discussion




Mental health literacy in Vietnam

A high percentage of the participants recognized the presented cases as examples of mental illnesses. References to some mental illness were made from 91,5% of participants in the case of schizophrenia and 85,1% in the case of depression. This number certainly is high because participants knew Vietnamese mental health professionals led the study. Still, the difference between the conditions reflects variation in the perception of the different symptom patterns. In a study by Martensen (27) using the same vignettes in Vietnam but a questionnaire instead of open-ended questions, 85% of respondents endorsed that the person depicted in the schizophrenia vignette had a mental illness, while only 60% assumed the same in the case of depression. The fact that in this study, any reference to mental illness was counted, while Martensen (27) reports only the positive answers to the item “suffering from a mental illness in a medical sense” might account for that difference.

However, only a few ascribed the “correct” DSM diagnosis to the vignettes.

Jorm et al. (34) have defined mental health literacy “as the ability to recognize specific disorders, knowledge of risk factors and causes(…) and attitudes that promote recognition and appropriate help-seeking”. The concept is often operationalized as correctly identifying mental disorders in a presented vignette (34, 35). This means mental health literacy is defined as familiarity with Western concepts of mental illnesses. In this sense, there was a high perceived need for psychiatric or psychological care among the participants of the Hanoi region in our study, which also implies the perception of the presented character as “being ill”. However, it cannot solely be interpreted as comprehensive mental health literacy, since twice as many participants in the schizophrenia condition stated the person in the vignette was having depression rather than schizophrenia. The term depression seems to be thus used by some without knowledge about the symptoms it refers to. The term schizophrenia itself appears to be less familiar to our participants. The term was used only by 2,1% of all participants in both conditions and only 3,6% of all participants in the schizophrenia condition. Nevertheless, most participants interpreted the presented case as a mental illness. 46 participants (8,3%) did not mention any concept referring to mental illness at all.

Awareness and knowledge of mental illness regarding Western psychiatric concepts have likely increased over the past decade with the large-scale programs to develop the mental healthcare structure of Vietnam quoted in the introduction. The results in our study appear to reflect increasing mental health awareness when we compare it to results from other studies with Vietnamese participants (36–38). The emphasis on addressing depression and autism disorders in some of the programs aimed at improving mental health awareness in Vietnam may have influenced the high frequency of mentions of these disorders compared to schizophrenia in our study. In a study by Dang et al. (39), Vietnamese mental health professionals perceived misrepresentation of mental health-related subjects in Vietnamese media, particularly an over-representation of autism. In a qualitative part of a study by UNICEF (40), all participants stated that psychosocial and mental health problems were widespread and increasing, which could reflect growing knowledge of Western mental health care practice rather than an actual increase in the frequency of mental illnesses. Mental health literacy will most likely rise by increasing public awareness through educational campaigns, including mental health education in school curricula and training of healthcare professionals.





Diagnoses, descriptions of the vignette’s protagonist and causal beliefs

There was a higher tendency to describe the schizophrenia case as a “mental illness”, a “psychiatric problem”, or “neurological problem”. This may be because the described symptoms are less frequent than those of depression and thus present a stronger deviation from what is considered “normal” (“not normal” was mentioned more often in the schizophrenia condition).

Many categories in both conditions align with the main categories found in other semi-qualitative or qualitative studies on mental illness in Vietnam (41, 42). “Stressful life” or “pressure of life” were the causes mentioned most often when the answers that could be considered as a diagnosis (like “psychiatric illness” or “depression”) were not counted. These findings are in line with Kamimura et al. (43). “Stress of life” was the cause mentioned most often by the Vietnamese participants (77.1%), while the participants in the US chose “chemical imbalance” (42%) most frequently. Autism was mentioned a few times in both conditions with no significant difference in frequency, suggesting that autism may be perceived as a mental illness without a clear distinction as to which symptoms would define it.

In contrast to some other studies, where a large part of the Vietnamese participants referred to concepts such as “bad karma”, “wrongdoing in the past”, or “being possessed by an evil spirit” when presented with cases of mental illnesses (43–46), those descriptions occurred infrequently in this study. Even though many authors suggest that supernatural, religious, and magical approaches to mental illness are common in Vietnam (43, 47), our findings did not point in this direction. A reason for the relatively low amount of answers reflecting religious or spiritual beliefs might be that we asked open-ended questions, whereas most studies that have found these opinions among Vietnamese have explicitly used questions regarding cultural beliefs (43, 48), thus facilitating the expression of cultural beliefs. Other studies were done with people seeking traditional heeling, with traditional healers or religious leaders (45, 49). Furthermore, we didn’t label the protagonist as mentally ill, so participants reacted to the symptoms not to the label. Finally, social desirability might have influenced the answers towards the expression of concepts more in line with Western psychiatry.

One of the rare examples mentioned both supernatural and psychiatric descriptions of the presented case of schizophrenia:


“Very severe condition. He has a problem with delusion, but might also be possessed or bewitched. He should go to the doctor, or to an exorcist, if not, then he should go to a psychiatry for a few years.” (tình trạng rất nặng, có vấn đề về bệnh hoang tưởng, nhưng cũng có thể bị ma nhập hoặc bỏ bùa. Nên cho đi khám bác sĩ, cho đi trừ tà. Nếu không được thì vào trại tâm thần vài năm).



Mentioning “madness” (điên loạn, phát điên) was rare in our sample, whereas in a study by van der Ham et al. (38) 31% of the participants spoke of “madness”. It is relevant to mention that the samples of these authors were from other regions of Vietnam, Ho Chi Minh City, and Huế and that there might be regional differences.





Treatment recommendations

We did not ask specifically for treatment recommendations when presenting the vignettes to avoid framing the presented cases as treatable mental illnesses. Yet, many participants suggested at least one possible treatment. 17,9% recommended one kind of medical or psychological treatment. Other types of answers, like the support of surrounding people (n=36), rest (n=11), leisure (n=2), and traveling (n=1), were not often represented.

Most recommended a hospital examination or consulting a medical doctor, while psychological treatment was less recommended. Nevertheless, it is noteworthy that 4,8% (n=51) of all participants suggest those affected should see a psychologist - more often than to see a psychiatrist (0,9%; n=10) or receive medication (n=2). Still, psychological treatment was explicitly named the most regarding a specific treatment for mental illnesses. Participants recommended psychotherapy more often in the depression condition, but a psychiatrist more often in the schizophrenia condition. This suggests the awareness of the difference between the types of practitioners: the terms were not used synonymously. It could be interpreted as a reflection of the fact that psychotherapy has longtime been seen as more helpful for depression than for schizophrenia, which is generally believed to have a stronger biological basis (50–52).

In a questionnaire-based study by Böge et al., seeing a psychiatrist or psychologist were both recommended for schizophrenia by more than 80% of the participants. A higher number of participants recommended psychotherapy than seeing a psychiatrist. Although the percentage of participants recommending this was far lower in our study, which was based on open-ended questions, it is interesting that psychotherapy was frequently mentioned despite the lack of psychologists or psychotherapeutic training in Vietnam. According to a survey by the WHO (6), there were only 0.09 psychologists and 9.1 psychiatrists per 100.000 inhabitants; according to a study by Cuong (53), there were only 120 clinical psychologists at that time in Vietnam. Since then, the number of psychologists has risen, as a master’s program in Clinical Psychology was established in 2009, and ongoing projects to improve psychotherapeutic care have been implemented (54).

Our data appears to reflect a demand for psychotherapy despite the relative absence of large-scale structured psychotherapy programs at the time in Vietnam. This could reflect a growing awareness of the existence of psychotherapy as a treatment method, as a consequence of the ongoing transformation of the mental healthcare system in Vietnam, but most likely is also, more generally, due to globalization and the availability of Western media, social media and streaming platforms etc.





Gender effects

The male vignettes were more often interpreted as showing signs of psychiatric or psychological disorders, while the state of the female character was more often attributed to stress. Also, the male vignette was more often considered “not normal” than the female vignette. This suggests that the case was perceived to be more severe when presented in a male-gendered vignette. A possible explanation is a common expectation that men must be strong and provide major financial support for their families (55, 56). Tran et al. (57) pointed out that in Vietnamese culture, men should not show negative emotions, and women are less stigmatized for issues with depression. Several other studies have found less mental illness-associated stigma in women (28, 52, 58–60). Mental illness is more likely to be seen as a sign of weakness in men. The fact that in both vignettes, the depicted person’s ability to work was limited might have appeared as a more severe problem in the male condition than in the female condition. However, women’s participation in the workforce in Vietnam is relatively high, at 68,5% (61). Knodel et al. (62) suggests that gender division within the household has shown little change over the last 50 years: gender roles and perceptions are more likely to be continued than changed. According to Hoang (63) women are still seen primarily as mothers and caregivers while labor-force participation has increased, which overburdens women with excessive duties. There might be a “double burden” to shoulder the role of paid labor and the unpaid caregiver, as Dung et al. suggest (64). With this in mind, one could speculate that it is indeed more “normal” to find the described symptoms in the depression vignette more often among women, as our participants expressed.

There was no significant difference in the total amount of recommendations between the male and female vignettes. Still, psychotherapy was recommended significantly more often for the female protagonist, whereas treatment in a hospital or medical center was recommended more often for the male protagonist.

These patterns could be interpreted as a greater concern for mentally ill men but most likely also reflect a higher social stigma attached to mental illness, and thus a barrier to help-seeking behavior in men. Other studies have shown that men are generally more hesitant to seek mental health care in East Asia (65, 66) and have a more negative attitude towards psychiatrists among Vietnamese men (28). Further research is necessary to investigate if the gender differences we found are replicable and, if so, how to address them to reduce potential barriers to help-seeking behavior.





Limitations

A possible limitation of our study is that participants knew the relation of our research to a research group based at the psychiatric department of Hospital 103, Military Academy of Medicine. This could have led to a social desirability answer pattern so that non-Western, non-medical models of mental illness were less elicited. Furthermore, the distribution through hospital staff members could lead to a sample that is particularly familiar with mental illness. We further distributed the questionnaires through outsiders of the hospital as multipliers to reduce this effect as much as possible. (A randomized sample that contacts participants through a phonebook, for example, was not possible due to the legislation of Vietnam). The fact that 801 (75,2%) of the participants said they did not know anyone who works with mentally ill people in any way strongly suggests that the distribution of the questionnaires has been sufficiently far from the direct environment of the hospital staff who initiated the distribution.

A variety of studies have used vignettes that were developed by Schomerus and Angermeyer (26, 67–70). These vignettes are based on the ICD-10 and DSM-IV. We used the same vignettes to ensure comparability, but they also conform to the DSM-5. Even though the vignettes were not labeled (no mental illness, no diagnosis was mentioned), it is still a presentation of symptoms and behaviors that are described in the DSM-IV. Therefore, it is not a narrative free from Western conceptualizations of mental illness. Although many symptoms of what defines schizophrenia do appear in all cultures (71–73), any vignette presenting a case of “mental illness” is a culturally specific perspective on a certain mental state that could also be narrated differently. Depression has even been described as a culture-bound phenomenon (74), which is hard to distinguish from “ordinary unhappiness or misery” when used to describe forms of distress in non-Western societies (75). The distress that leads to the definition of depression by Westerners could be framed and expressed differently in other cultures. As Kleinmann puts it, “Describing how it feels to be aggrieved or melancholic in another society leads directly into an analysis of a radically different way of being a person”(A. 76). China is often quoted as an example, where similar stressors emphasize somatic symptoms (lack of sleep, poor appetite, and headaches) rather than psychological ones (77, 78). It has been pointed out that psychiatric research is in itself a Western cultural practice (79).

How persons from different sociocultural backgrounds perceive psychiatric vignettes based on the DSM-IV or ICD-10 is nonetheless important because these manuals are internationally recognized and serve as a basis for mainly Western psychiatric conceptualization and as a foundation for the ongoing discourse regarding the basic universality of mental illnesses categories. As mentioned, the symptoms of schizophrenia and depression (if not the practice of grouping them and giving that set of symptoms a specific name) appear to be universal. Psychiatric care is already a common practice in many non-Western societies, and people’s reaction to its concepts affects compliance and stigma (as stated above). As Beck (80) noted, many researchers in the field of transcultural mental health would place themselves along a spectrum between a radical universalist position and the view that Western psychology has nothing or not much to offer to people from non-Western societies. Most of our study participants considered both disorders, schizophrenia and depression, to be an illness (81).






Conclusion

People in the Hanoi area appear to be familiar with Western concepts on mental health, even if the correct diagnosis from a Western psychiatric point of view was rarely attributed to the vignettes, especially in the schizophrenia condition. The fact that depression was mentioned more often than schizophrenia in both conditions might reflect the impact of the large-scale psychiatric programs that focused on depression (3). The Western psychiatric discourse is spreading with the implementation of mental health projects in Vietnam. The study design might have omitted other local ideas on distress and potential treatments. Still, our data reflects familiarity with Western psychiatry and shows that most participants consider the presented cases to be cases of mental illness. Future research could investigate over the following years if the changes in the mental health care system lead to an improvement in mental health literacy in the sense of “mental illness recognition” and how future developments impact the perception of mental illness in Vietnam.

Vignettes with male protagonists were more likely to be seen as showing signs of mental illness and more often considered “not normal”, which might reflect a difference in stigma attached to mental illness and greater concern for mentally ill men. It would be valuable to investigate further differences in illness recognition and help-seeking behavior (77) between the genders and if there are gender-specific barriers to mental health care in Vietnam.

To address the gap in mental health literacy and the gendered attitudes toward mental health identified in this study, mental health awareness activities should focus on culturally tailored approaches, with direct involvement of individuals with lived experiences of mental illness from different genders, to facilitate personal contact and thus reduce stigmatization (82). Other activities could include cultural, contextual, and language adaptations of the recently launched WHO ‘Mosaic Toolkit to End Stigma and Discrimination in Mental Health,’ developed with the Global Mental Health Peer Network and anti-stigma experts to implement best practices and evidence to improve mental health literacy (83). Given the high penetration of smartphones and the internet in Vietnam, mental health awareness activities can further leverage social media and internet platforms, which are widely used in Vietnam, to disseminate both educational and relatable information on mental health and available services. Additionally, integrating mental health and wellbeing education earlier, for instance, in the school curricula or into workplace mental health programs or involving “patients as educators” (84) in the medical curriculum at medical universities or into newly developed graduate courses on clinical psychology (85) can further normalize conversations and reduce mental health-related stigma both on a public and professional level (86).
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Introduction: Contextually responsive implementation support strategies are needed to enhance the integration of mental health services into primary health care. Technical assistance is widely used as a core “capacity building” strategy, primarily for increasing the motivation and capacity of individuals (e.g., frontline workers) to adopt evidence-based interventions in healthcare settings. This article documents the systematic design of a technical assistance strategy for supporting primary care staff (e.g., nurses) in integrating depression care, from screening to treatment, aligned with a non-communicable disease program across seven health facilities in the Sehore District of Madhya Pradesh, India.
Methods: We conducted a mapping exercise of local health facilities with dedicated staff and a literature review to inform the development of the technical assistance strategy.
Results: Reporting guidelines guided the structure of the strategy protocol. The evidence-supported strategy, called Remote Coaching Support, is tailored to the local setting. It uses quality improvement methods like the Plan-Do-Act-Study cycle and training materials to help coaches deliver support remotely via video/phone-based calls and WhatsApp messaging with the overall goal of increasing uptake and fidelity of depression screening and referral among primary care staff in alignment with an existing non-communicable diseases program.
Conclusion: The development of Remote Coaching Support involved iterative improvements through team meetings and practice-training feedback, though limitations exist due to a lack of systematic implementation standards, especially in this setting. This strategy will be tested in increasing scales to refine its application, with effectiveness and acceptability results to be evaluated in a randomized control trial.

Keywords
 depression; mental health; global health; implementation science; primary care


1 Introduction

Depression affects over 50 million people in India, yet almost 80% of those affected do not have access to care (1, 2). Although various research studies have shown that clinical interventions for depression, delivered in primary care, are effective and cost-effective globally, including in India, evidence on models that promote sustainable implementation of these interventions in primary care is lacking (3). Integration of depression care at the primary care level is promoted globally as a feasible strategy for addressing the mental health treatment gap, with the largest body of research supporting a multi-component collaborative care model (4–6). This model typically involves a team of frontline health workers with different levels of training offering evidence-based pharmacological and non-pharmacological treatments in a stepped-care approach and ensuring coordinated care management through continuous symptom monitoring and patient-centered interventions (4).

However, these models are complex and must contextually reflect real-world practices and priorities to be successful: A recent rapid review found that although 14 effective collaborative mental health care models across nine different LMICs shared “successful ingredients,” specifics of the models and how they were implemented were unique to each setting, highlighting the significance of tailoring the model to the local context (4). Relatedly, there remain significant challenges to supporting the uptake, delivery, and sustainability of these mental health interventions within routine care, including insufficient staff training, low motivation and variable competencies of providers, heavy workload for frontline health workers, and negative attitudes about mental health conditions (7, 8). In India, these concerns are further complicated because mental health care remains significantly under-resourced, characterized by a shortage of specialists, insufficient financial allocation due to competing health program priorities, and existing health system challenges impeding routine service delivery (9).

In 2011, a team leading the Program for Improving Mental Health Care (PRIME) project in Madhya Pradesh, India partnered with the local Department of Health Services, Government of Madhya Pradesh and other key stakeholders to design and evaluate a comprehensive mental health care plan and understand the facilitators and barriers for integrating mental health interventions into primary care systems (9, 10). The research identified that employing dedicated staff (e.g., nurses) and ensuring a dedicated workspace was key to successfully delivering stepped depression care in government-based health facilities. To address barriers to sustaining uptake of the model, key takeaways from PRIME included the need to map out existing health facility procedures and to explore specific implementation support strategies, like a technical assistance team, to help overcome challenges and enhance the integration of depression care delivery (9, 10).

The field of implementation science focuses on developing, testing, and utilizing a range of implementation strategies to support the systematic uptake of evidence-based interventions, like collaborative care models, into routine care (11, 12). A classification system has been developed that groups these strategies into five distinct categories (dissemination, implementation process, integration, capacity-building, and scale-up) according to who will enact them and what action(s) the strategy targets (13).

In response, the ESSENCE program was launched (14) with the overarching goal of scaling up evidence-based depression care in rural communities in Madhya Pradesh, India. A key component of ESSENCE involved a cluster-randomized controlled trial, referred to as the “Implementation Trial.” This trial aimed to design and evaluate an implementation support strategy to help primary care facility staff adopt a collaborative care package for depression, based on the WHO Mental Health Gap Action Program (mhGAP) (15). The implementation strategy is intended to be in alignment with the Indian government’s rollout of the Ayushman Bharat initiative, which aims to expand the scope of primary care to include the management of non-communicable diseases (NCD) and common mental health conditions like depression (16, 17). The implementation support involved a technical assistance component, referred to as “Remote Coaching Support”, wherein an external coaching team would regularly meet with dedicated facility staff to enhance motivation, build capacity, and foster problem-solving efforts specific to the screening, referral, and care delivery for depression treatment as part of routine NCD care.

Technical assistance (TA) has been widely used across diverse settings and is a core “capacity-building” strategy for improving implementation outcomes (18). TA aims to enhance the motivation and capacity of individuals or teams (e.g., health workers) intended to adopt and integrate the evidence-based intervention (e.g., screening for depression as part of collaborative care) into their practice settings (e.g., primary health care facility). Generally, TA relies on an external person or group, ideally with training or knowledge in implementation science or improvement methods, to provide hands-on, individualized support through in-person or remote-based coaching, consulting, modeling, facilitation, referral to resources, and/or professional development specific to the intervention (19). Similarly, a range of models and approaches are available to support the ongoing quality management of implementation strategies, like TA, in healthcare settings. One such are continuous quality improvement (CQI) methods, which promote iterative changes for improving implementation of the strategy by ensuring the individual(s) continuously asks questions like “How are we doing?” and “Can we do better?” (20). However, putting any strategy into practice is a dynamic and relational process that involves addressing different contexts and varying norms among stakeholders within a given organization or setting. It requires careful consideration of not just what, when, where, and why of a strategy, but also how it can be tailored to the specific context to achieve successful outcomes.

Moreover, given context-specific facilitators and barriers that could enhance or diminish the impact of technical assistance, or any given support strategy, it is important to reliably document the systematic processes used to develop, adapt, and test strategies to increase learnings for cross-cultural applications of what works (21–25).

At the time of the launch of the ESSENCE program, the Ayushman Bharat program was in its initial stages of rollout, therefore being an optimal time for the Implementation Trial to generate new and practical insights for health system officials and policymakers on best practices for sustainable uptake of Ayushman Bharat, specifically for integrating mental health into primary care services. As part of the trial design, the Remote Coaching Support would be compared to “routine implementation support,” informed by existing service delivery and implementation support processes of the NCD and district health program. The design of the ESSENCE Implementation Trial is published elsewhere (14). In line with recommendations and to promote shared learnings on the development and adaptation for implementing technical assistance, this article documents the systematic design of the Remote Coaching Support strategy tailored to the context of the Ayushman Bharat initiative within primary care in Madhya Pradesh, India.



2 Materials and methods

The design of the implementation support strategy was guided by the evidence-based system for innovation support (EBSIS) framework. EBSIS is a theory-driven logic model that aims at identifying, designing, and testing four core capacity-building components (tools, training, technical assistance, and quality assurance/quality improvement) and their interactions impacting implementation uptake (26). The development of the technical assistance component was informed by 1. A mapping exercise of local health facility structures and non-communicable diseases programming followed by 2. A literature review to identify evidenced implementation support strategies using technical assistance, coaching methods, continuous quality improvement, and/or remote-based communication. We present these steps and their outcomes in sequence, as part of the methods, and then present the resulting strategy and delivery protocol.


2.1 Conduct a mapping exercise of local health facility structures and non-communicable diseases programming to determine existing capacities, processes, and implementation strategies with which the technical assistance could align

In 2019, a system mapping exercise was conducted to inform the development of the implementation strategy, including the technical assistance component and other processes related to strengthening the integration of the collaborative depression care package and ensuring alignment with existing programs. The goal was to understand the delivery process, information management system, and any implementation support mechanisms for primary care facilities that were implementing a non-communicable diseases (NCDs) program as part of the government initiative Ayushman Bharat, in the Sehore District of Madhya Pradesh, India.

To support the continuum of comprehensive care, the Ayushman Bharat initiative promotes a reorganization of service delivery into three tiers: family/household and community level, comprehensive primary care at facility level, and first referral level care, such as for emergency or specialized care, typically at a district-level hospital (DH). This reorganization includes the gradual transitioning of existing primary health care centers (PHCs) and sub-health centers (SHCs) into Health and Wellness Centers (HWCs) (27). Services across these tiers may overlap due to catchment areas and resources. The HWC facilities are intended to offer comprehensive primary health care services, including for NCDs, mental health, and emergency services, and support a continuum of care that connects at the community, primary, and district (or specialized) levels. Our mapping included 13 facilities that were recently transformed into HWC facilities, with transitions ongoing. The mapping was limited to service delivery and continuum of care for the NCDs diabetes and hypertension (screening, diagnosis, treatment, referral, and follow-up) as these processes were deemed as most aligned with the delivery of the collaborative depression care package. Both quantitative and qualitative research methods were used for data collection, including quantitative enumeration and profiling, observation of facility operations, and qualitative interviewing with a range of service providers and district health officials.

We summarize the mapping into four key categories of findings: (1) Facility profiles for HWCs of Sehore District, (2) NCD Program Service Delivery, (3) Information systems flow for the NCDs program, and (4) Implementation support mechanisms for the NCDs program.


2.1.1 Facility profile for HWCs of Sehore District

Across the 13 facilities, there are large variations in catchment population size, staffing levels, and patient loads for general outpatient services and NCD screening. Training and delivery in mental health services and pharmacological medications for depression are not currently provided across the facilities, despite guidelines suggesting otherwise. In all 13 HWCs, at least one Medical Officer (MO) is designated as a facility lead for a range of responsibilities, including care supervision, case management, managing specialists’ referrals and medication supply, providing pharmacological treatment, and overall assessing team performance. Across facilities, at least one auxiliary nurse midwife or staff nurse, sometimes referred to as mid-level health providers (MLHP) is available to support a range of health care responsibilities, including prevention and promotion, and pre-natal and post-natal care. Finally, at least one pharmacist is available at facilities and a specific data entry operator is available in five facilities.



2.1.2 NCD program service delivery

Services for the program are intended to work within the three-tiered continuum of care (community, primary, specialized), and delivered in the community (e.g., household visits) and facility level. Community-based activities for the NCD program are delivered by Accredited Social Health Activists (ASHAs) and include awareness generation about NCD risks and promotion of healthy lifestyles, household surveys and NCD risk assessments, and referral, or mobilization, of high-risk individuals to receive confirmatory screening, diagnosis, and treatment at the facility level. Facility-level NCD program activities are primarily led by MHLPs, such as ANMs or staff nurses. Activities include formal diagnostic screening and treatment of NCDs under the supervision of an MO, including any necessary investigations or medication, as well as referral or ambulatory services for emergency cases at central community health centers and/or district hospital based on geographic location and emergency need. So far, only one facility has a dedicated space for NCD services, although district authorities plan to open separate NCD “cells” for each HWC for improving operations. Both levels of care include follow-up (e.g., household screening, HWC visit) to manage risk and ensure treatment continuation; however, patient nonattendance or “no-shows” for follow-up appointments have been a major barrier to care continuance.



2.1.3 Information system for the NCDs program

The facilities use a recently established digitized Health Management Information System (HMIS). HMIS is an electronic health record portal for entering, monitoring, and syncing data within and across facilities. An NCD application, usable on a tablet, and web-based versions (e.g., web portals) are available to support various levels of staff in entering data. A secondary portal available to district-level health officials allows syncing of data across facilities to support program planning and evaluation. A District Monitoring and Evaluation Officer (M&E) synthesizes the reports and presents the data during monthly district-level review meetings. Common challenges with the digital system include internet connectivity issues, technical glitches in uploading and synchronizing data, inability to track data overtime, lack of human resources and outdated tablets provided for data collection. As such, the 13 HWCs continue to keep paper-based health logs for back-up and ensuring consistent data records.



2.1.4 Implementation support mechanisms for NCDs program

Various methods are used to support the implementation of the NCD program across the HWCs, both remotely and in-person. Overall, the mechanisms intend to support timely reporting, improve data quality, meet objectives for performance indicators, and improve quality of care; however, most is ad-hoc with no standardized processes in place. In-person methods included monthly or needs-based supervision visits, and weekly and monthly review meetings held by facility and community teams, respectively, to support with addressing barriers, problem-solving, and encouraging peer-based learning. Remote methods included needs-based telephone calls for any high-level or urgent issues with data monitoring or entry, and e-mail is used irregularly for sharing reports, directives, and meeting schedules. WhatsApp messaging was the most widely used method across all facilities, staff and levels of care, mainly for sharing performance indicator updates, training schedules, and facilitating communication among teams. There is no structured protocol for using WhatsApp, but several WhatsApp groups were iteratively established for different levels of participants, such as for higher-level leadership across facility and district-level units, or specific to staff levels, such as for ASHAS or MOs.




2.2 Conduct a literature review to identify evidenced implementation support strategies using technical assistance, coaching methods, continuous quality improvement, and/or remote-based communication

Literature was searched in April 2020 to identify various technical assistance strategies, communication technologies, and other quality improvement methods related to healthcare program implementation. PubMed, SCOPUS, CINAHL, Proquest: Healthcare, and Google Scholar were searched to identify relevant peer-reviewed articles and “grey literature” (e.g., websites, reports). A combination of search terms and keywords were used including: Technical assistance; Technical support; Quality assurance; Quality improvement; Implementation; Program Implementation; Service Delivery; Program Delivery; Mobile Technology; Digital Technology; Mobile Health; M-health; E-health. Literature that did not identify or use an implementation support strategy, was related only to research methodology, or consisted of “calls to action” without proposing a strategy to support implementation was excluded.

Thirteen articles were included, 2 of which were recent systematic reviews of continuous quality improvement or implementation strategies in health or mental health care, 9 were evaluations or protocols related to implementing specific remote or digitally-based support strategies, and two related to introducing theoretical models or specific training materials for implementing quality improvement techniques (3, 20, 28–38).

The implementation and quality improvement strategies identified in the literature were used for improving services related to either communicable or non-communicable diseases, including mental health and integrating depression interventions into primary care. In summary, the evidence from the 13 articles suggested that the benefits of continuous quality improvement methods and support strategies, such as technical assistance, for implementation outcomes are uncertain due to poor quality evaluations, complexities of healthcare systems, heterogeneous terminology related to strategies, and lack of detail on the application or specific steps to implement or monitor the strategies. Studies mentioned using an external coach, consultant, technical assistance team, or internal or external supervisors for technical assistance but were not specific in terms of how people were selected, trained or how much they cost. Authors of one of the systematic reviews (20) pointed out that the most effective approaches for impacting both clinical processes and patient outcomes involved a regular meeting schedule (e.g., weekly) with a designated team, engaging leaders in regular meetings, and using the Model of Improvement and the Plan-Do-Study-Act (PDSA) cycle to guide meetings, enhance communication and establish and evaluate goals for desired and continuous improvement. The Model of Improvement (38) has been previously evidenced as successful in a range of organizations in diverse settings, and comprises two parts: (1) Addressing three fundamental questions (What are we trying to accomplish?, How will we know that change is an improvement?, What change can we make that will result in improvement?) and (2) Using the PDSA cycle to test changes in real-world settings (28, 39, 40).

In terms of remote or digital methods of delivery, conventional SMS text messaging or free mobile application messaging (e.g., WhatsApp, Facebook Group, WeChat) were used for correspondence, as well as teleconferencing or video-based calls for meetings. Studies that used conventional SMS messaging, or in a few cases a digital platform, primarily used it for one-way correspondence to send reminders or “push” notifications for education, medical adherence, and counseling. Studies that used free mobile application messaging (e.g., WhatsApp) found it to be preferable to one-way messaging platforms, as it allowed for more interactive communication for the coaching and implementing teams, was easier to share information, like links, discussions, or photos, within the group, and seemed most accessible and appropriate in lower-resourced settings. Although WhatsApp was the most popular form of communication, studies highlighted that it should be used in tandem with teleconferencing or in-person meetings to establish relationships, generate ideas, build teamwork and communication patterns, and re-energize motivation and confidence among the implementers, especially when faced with barriers.



2.3 Development setting

The development of the implementation support strategy was conducted through a collaborative effort led by Sangath Bhopal Hub, in Bhopal, Madhya Pradesh, India, in partnership with Harvard Medical School, in Boston, MA, United States and implementation science experts from the University of North Carolina, Chapel Hill, NC, United States and Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, United States. Sangath is a nonprofit organization focused on mental health research and implementation science and has undertaken significant work in strengthening mental health systems. The hub in Bhopal started operations in 2011 with a memorandum of understanding with the Directorate of Health Services, Government of Madhya Pradesh, for the PRIME project, and continues to extend the work in Sehore District and the rest of the state under ESSENCE and other projects.




3 Results

Building upon the evidence and key lessons learned from the PRIME study, the mapping and the literature review, we first summarize the main findings from the mapping exercise and literature review and then present the resulting contextually relevant technical assistance strategy and delivery protocol.


3.1 Summary findings from mapping exercise and literature review

The mapping exercise identified that NCD programming is not consistent across facilities, including varying numbers of dedicated staff and a lack of dedicated space. Existing implementation support is inadequately structured and primarily used on a needs basis, which may explain why there is sub-optimal performance of NCD indicators, such as follow-up care rates. Potential personnel were identified for screening and referral of depression cases (ANMs or staff nurses), for formal diagnosis, initiation of treatment, and referral (MOs) to community-based delivery of a psychosocial intervention (ASHAs). Technical assistance strategies therefore could support ANMs, staff nurses, and MOs in integrating depression care responsibilities into the NCD programming. Data collection and screening could align with the current HMIS platform and paper-based logs and support could be provided both in-person or remotely.

The literature review identified that the most effective implementation support strategies used regular meetings, guided by a continuous quality improvement method, primarily the Model of Improvement and Plan-Do-Act-Study (PDSA) cycle, which was enhanced by hired external coaches or consultants who could also motivate, build team communication, implementation skills, and problem-solve through both in-person and remote methods, including WhatsApp.



3.2 Design of the technical assistance support strategy

A summary of the resulting technical assistance strategy according to reporting criteria (Name it; Define it; Operationalize it) by Proctor and colleagues (25) can be found in Table 1. The technical assistance strategy was identified as “Remote Coaching Support.” Given the active use of WhatsApp in the health facilities and the evidenced use of remote methods and WhatsApp messaging from the literature review, the strategy would be delivered primarily through remote methods using coaching techniques, thereby aptly represented by the name Remote Coaching Support. A “strategy development team” was established for developing the protocol. The development team (n = 5) consisted of four individuals who had a minimum of master’s level training in public health and one senior international expert in applying tools and methods of implementation and improvement science to strengthen public health programs and health service delivery processes. Three of the five had experience with local systems in the Sehore District, of which one had more than 5 years of expertise in applying and teaching implementation science methods globally.



TABLE 1 Specification of the technical assistance strategy, Remote Coaching Support, according to Proctor et al. (25) criteria.
[image: Strategy table outlining "Remote Coaching Support" as a technical assistance method. Key elements include:   - Name: Remote Coaching Support. - Definition: Enhancing health facility staff performance for depression case screening via coaching. - Operationalization: Involves external coaches working with facility teams (actors) to improve skills and attitudes through regular coaching sessions (actions).  - Action Target: Increase facility team proficiency in screening. - Temporality: Implemented during actual care delivery. - Dose: Sessions bi-weekly, 30-45 minutes, using digital platforms. - Implementation Affected: Enhancement of screening and referral processes. - Justification: Evidence suggests improved outcomes with this method.]

The strategy was designed in line with the EBSIS model, wherein external coaches would be trained to offer individualized support to facilities remotely (e.g., regular videoconferencing calls and WhatsApp messaging), guided by an adapted version of the Model for Improvement (MoI) that centers on implementation science theory, named “Model for Implementation” (41), and the PDSA cycles. Multiple HWCs were engaged for their interest in the trial; after which, 14 facilities were selected and randomized, 7 of which would receive Remote Coaching Support (14). The Remote Coaching Support would work with facility “teams” made up of staff that had the most regularly occurring NCD indicator review meetings (ANMs, staff nurses) and medical officers (MOs) given their leadership role. All team members would be asked to attend the calls, with a minimum of at least one team member per meeting, recognizing that these dedicated staff may have challenges in regular attendance due to ongoing duties in and outside of the clinic. Overall, the goal of the coaching is intended to increase the motivation, skills, and performance of facility team members for screening and referring cases of depression within their existing NCD program processes.

A systematic framework for the proposed remote coaching support and “lifecycle” (see Figure 1) was designed using recommendations from the literature (24). An initial in-person engagement meeting was planned to establish relationships and orient the facility team to the specifics of the coaching support processes and overall implementation goals. Thereafter, coaching sessions between the coach and facility team were planned to occur bi-weekly for 30–45 min over Zoom or phone call depending on preference and/or internet connection. The sessions would involve establishing quality improvement goals, planning activities according to the PDSA cycle using a guided worksheet, discussing progress on activities, reviewing the PDSA worksheet, and planning steps for the next cycle. In between coaching calls, the coaches would review available facility data or background information and consider potential goals for the upcoming PDSA cycle. Additionally, they would use WhatsApp, with pre-established messaging groups, to find suitable times and confirm availability for the next meeting and send reminders for how to prepare for the coaching session (e.g., review performance data, prepare a goal, have your PDSA worksheet ready). Coaches could also use WhatsApp to follow up as needed with the teams for any questions or recommendations needed during the 2-week cycle. Finally, coaches would host virtual “peer learning conferences” every quarter to facilitate cross-facility learning and for collaboratively enhancing processes.

[image: Enhanced Implementation Support Process flowchart with four phases: Initial Engagement, Preparation and Planning, Coaching Activities, Implementation Activities, and Coaching Evaluation and Improvement. Each phase lists tasks, participants, and timelines. Initial Engagement involves introductions and happens at conference kickoff. Preparation is continuous, planning sessions occur every two weeks, implementation is as needed, and evaluation is monthly. ESSENCE Coaching Support Team and facility teams are involved throughout. Peer learning activities are monitored quarterly and via WhatsApp.]

FIGURE 1
 Diagram of the proposed “Remote Coaching Support” process.


The strategy development team developed a reference manual (see online appendix) and tools for training remote support coaches. One expert from the development team led the training. A “coach delivery team” was established to support a cascaded training model and ensure sustainable coaching coverage. The coach delivery team (n = 3) included one “lead” coach with training in public health and experience working with local public health systems, and two “support” coaches with knowledge of local health systems and experience in mental health and implementation science research. All coaches were employed by Sangath. The lead coach would primarily be responsible for delivering the coaching and delivering training to new coaches, while the support coaches would assist the lead coach by taking notes during the facility team coaching calls, aggregating and reviewing facility data, and acting as “back-up” coaching coverage for the lead coach, as needed.

The reference manual for training the coaches resulted in a 20-page document covering a range of topics including basics of implementation and implementation support strategies, an introduction to the Model for Implementation, PDSA cycles and worksheets, purpose of coaches and their specific tasks, such as how to use PDSA worksheets in coaching meetings and using a fidelity checklist to promote self-reflection and improve coaching performance, structure of the proposed “Remote Coaching Support” process, and a module that covers tips on how to be a good coach, including specific leadership techniques for supporting behavior change. The final reference manual for training coaches can be found in the online Supplementary material.

Following a train-the-trainer model, an expert trainer from the strategy development team trained one person who was involved in the mapping exercise in a two-day remote training to become the “lead” coach. The training was guided by the reference manual and consisted of didactic sessions and roleplay exercises to practice coaching scenarios based on a suggested call schedule and decision flowchart for the coach (see Figure 2). Based on their experience with the local health systems, the trainee provided feedback and suggested minor changes for the coaching support process, including lessening the number of items on the PDSA worksheet and adding an item on the coach fidelity checklist to reflect on facilitators and barriers to coaching. After finalizing the materials, the newly trained lead coach used the materials to deliver a two-day in person training to two other people to become “support” coaches. Modeling an apprenticeship training model, a coaching supervision plan was established, wherein all coaches could meet every week with the expert trainers to discuss progress guided by subjective feedback and the coaching fidelity self-assessment. The supervision was planned to cover the first four PDSA cycles of the coaching meetings, with a tapering off determined by fidelity checklist scores and meeting topics.

[image: Flowchart titled "Fortnightly Technical Assistance Call Guided Coach Flowchart" with steps for implementing strategies. It includes areas of focus like screening and treatment initiation. The process involves setting targets, reviewing performance, and using Model for Implementation Questions (MFI) and Plan-Do-Study-Act (PDSA) cycles. Depending on performance trends (increasing, decreasing, stagnant), actions include setting new targets or exploring new strategies. Decisions guide whether to continue or modify strategies, ensuring goals are met.]

FIGURE 2
 Decision flow chart to guide coaches in offering support during fortnightly calls.





4 Discussion

Contextually responsive implementation support strategies are needed to enhance the integration of mental health care in primary care facilities (3, 4, 9, 10). Technical assistance (TA) is a widely used capacity-building support strategy for strengthening the effective implementation of evidence-based interventions, like collaborative depression care, in routine health services; however, there is a lack of standards for systematically implementing and reporting technical assistance strategies globally (21–24). We present a description of a systematic process for developing an evidence-and-context-informed remote technical assistance strategy, identified as “Remote Coaching Support,” that will be applied to enhance the integration of a collaborative depression care package into primary care settings in alignment with a government non-communicable diseases (NCDs) care program in a district in rural India. Overall, the Remote Coaching Support aims to increase the motivation, skills, and performance of dedicated health facility staff for the screening and stepped care management of depression within their existing NCD processes, with the long-term goal of integrating comprehensive depression care (screening, referral, diagnoses, treatment) into routine NCD processes.

A core strength of our Remote Coaching Support approach lies in its adaptive and tailored design, developed through direct engagement with primary care providers and contextual assessments within the target settings. Our efforts involved mapping local health facilities, including brief interviews and discussions with dedicated staff, and conducting a literature review to gather insights into existing skill levels, challenges, and facilitators shared across facilities and those unique to each facility. This groundwork allowed us to tailor evidence-based practices into a technical assistance strategy that is responsive to varying skills and facility needs while aligning with the government’s newly minted Ayushman Bharat-Health and Wellness Centers programming. Additionally, to support opportunities for scale-up, we developed a reference manual and resources using a train-the-trainer and apprenticeship-informed model for training and supervising new coaches in delivering protocolized support (42, 43). To ensure reporting specification we followed Proctor and colleagues (25) recommendations for how we named, defined, and operationalized this strategy.

To effectively enhance the integration of mental health care in primary care settings, it is essential to recognize the diverse contexts in which strategies like Remote Coaching Support could be adapted and implemented, including varying levels of technical access and internet connectivity. According to best practices with quality improvement methods, the Remote Coaching Support protocol will be pragmatically rehearsed, wherein the coaching can be offered in “ramps” of increasing scale in real-world settings to support iterative adjustments and staged learning among the actor (health facility teams) (39, 44). For instance, in cases where remote modalities may not always be feasible or preferred, leveraging in-person approaches or using hybrid models that combine remote and face-to-face support could be considered.

Similarly, addressing the influence of policy and community-level factors, such as government support, funding allocation, and acceptability among local communities, is crucial for the success of implementation strategies aimed at integrating mental health interventions into primary care settings. In this study, we document our long-term commitment to buy-in, shared decision-making, and rigorous research that engages the voices of both government and community-based stakeholders to ensure the conduct of our research and design for strategies are in alignment with overarching values, policies, and planning, such as the governmental Ayushman Bharat initiative and needs of the primary health care workers we interviewed for this study.

Furthermore, the Remote Coaching Support will be implemented and evaluated as part of the ESSENCE Implementation randomized controlled trial, and the quantitative and qualitative results of its costs, effectiveness and acceptability will be published in a separate article. These future results will continue to contribute to further shared learning on the effectiveness and feasibility of this strategy and can act as a guide for other stakeholders or other implementation scientists.



5 Limitations

The development process enabled us to make iterative improvements through structured team meetings and feedback from practice trainings; however, there are a few limitations to the design and development process of the Remote Coaching Support. Given the lack of systematic implementation and reporting of technical assistance strategies and their components, such as dose, related specifically to integrating depression treatment into primary care, the design is heavily informed by theoretically driven models combined with practice-based knowledge, of which effectiveness depends highly on the responsiveness to the context. For instance, we use the Plan-Do-Act-Study (PDSA) cycle as a core component for the coaches to structure the meetings and motivational goals, given its flexibility and adaptability to real-world challenges in other healthcare strengthening initiatives (33, 39); however, the PDSA cycle does not guarantee users will achieve their desired outcomes (44). Although we plan to embed this cycle to strengthen the existing needs-based implementation support methods in the NCD program (e.g., WhatsApp messaging, regular meetings), introducing new techniques into an inadequately structured system may only result in key learnings for how quality improvement methods could work in these settings. Moreover, quality improvement methods have been cited to heavily rely on strong leadership and can be easily impeded in resource-constrained settings, like the facilities in the rural Sehore District (44–46).



6 Conclusion

In summary, this study outlines a structured, evidence-informed approach to developing the Remote Coaching Support strategy to enhance collaborative mental health care integration within primary care settings in the resource-constrained area of Madhya Pradesh, India. By emphasizing both consistency in implementation standards and adaptability to local contexts, this strategy seeks to foster scalable, context-responsive technical assistance that aligns with local health needs and government programming.

As we advance our collaborative care model and evaluate its effectiveness through the randomized controlled trial, we aim to provide detailed insights into the components and operational specifics to further clarify applications and outcomes for practitioners and stakeholders. Our approach underscores the importance of balancing systematic design with localized adaptation to accommodate the diverse regional contexts in which implementation may occur. We propose that future implementers take a similar approach, incorporating stakeholder engagement, documenting the selection and tailoring of strategies, and evaluating outcomes to support adaptation across diverse settings. Additionally, further studies could explore the scalability of this approach, documenting necessary adaptations and broader acceptability to extend the model’s reach across different health systems.
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Introduction

Gender dysphoria (GD) is associated with profound mental health challenges, including heightened suicide risk. This study aimed to explore the mental health status and attitudes toward suicide among individuals with GD in Iran.





Methods

A comprehensive assessment was conducted using three validated tools: the General Health Questionnaire (GHQ-28) to gauge emotional distress and psychological well-being, the Beck Depression Inventory (BDI-II) to evaluate the severity of depressive symptoms, and the Predicament Questionnaire (PQ) to measure attitudes toward suicide in the context of social crises.





Results

Among the 78 participants, 43 (55.1%) were identified as experiencing significant mental health issues, while 21 (26.9%) were found to suffer from severe depression. The average PQ score was 57.92, which aligns with findings from similar populations in previous studies, highlighting a concerning trend in suicide-related attitudes. Further statistical analysis revealed significant correlations between psychological distress (GHQ-28 scores) and attitudes toward suicide (PQ scores), as well as between depressive symptoms (BDI-II scores) and suicide-related attitudes.





Conclusions

These findings indicate a pervasive prevalence of psychological disorders, particularly depression, within this group, and underscore the strong association between depressive states and suicidal ideation. The study underscores the urgent need for targeted mental health interventions and comprehensive healthcare policies tailored to the specific needs of individuals with GD in Iran. Given the substantial mental health burden observed, particularly the risk of suicide, this research highlights the critical importance of integrating mental health care into broader support systems for this population.
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1 Introduction

Gender identity minorities represent one of the most vulnerable groups with a significantly elevated risk of suicide (1). Gender identity encompasses an individual’s deeply held sense of being male, female, or another identity outside the traditional binary, such as non-binary or genderqueer (2). Based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), gender dysphoria (GD) is defined as a pronounced incongruence between an individual’s experienced or expressed gender and their birth-assigned sex. This incongruence often brings substantial distress or impairment, particularly when societal or personal expectations do not align with one’s authentic gender experience (3). Individuals with GD encounter numerous risk factors, including interpersonal conflict, crises, exposure to violence, substance abuse, social isolation, and frequent experiences of discrimination. Each of these challenges intensifies their vulnerability, creating a uniquely challenging environment for mental well-being (4). Current conservative estimates indicate that individuals with GD represent approximately 0.1% to 0.5% of the global population, highlighting the significant yet often overlooked prevalence of this group worldwide (5). In Iran, the prevalence of GD is estimated to be 1.46 per 100,000 people, with evidence indicating an upward trend (6, 7).

Research on suicide within the GD population remains limited, leaving critical gaps in our knowledge and understanding of the factors that contribute to their heightened vulnerability. Studies indicate that individuals with GD experience significantly higher rates of depression than the general population (6, 8). This psychological burden, stemming from societal stigma, discrimination, and internal conflict related to their gender identity, often leads to heightened emotional distress (4). In Iran, individuals with GD encounter significantly greater challenges compared to their counterparts in Western countries, largely due to cultural, societal, and religious factors. These barriers not only exacerbate the stigma and discrimination they face but also severely limit their access to appropriate healthcare and social support. As a result, the psychological distress experienced by this group is often intensified. Moreover, research on GD in Iran remains scarce, with few studies dedicated to understanding the unique struggles and mental health needs of this population (6, 8). In the United States, a study by Wilton et al. (2018) reported a 6.36% prevalence of suicidal ideation among these individuals and other sexual minorities (4). By contrast, in a study carried out by Arianmehr et al. (2023), it was estimated that 83% of the Iranian population with GD experience suicidal ideation (8). Recent findings also indicates that those with GD who pursue medical treatment or hormone therapy attempt suicide between one to three times during their lifetimes which is a significant risk factor for suicide-related mortality (9).

While the predominant focus of previous studies on suicidal ideation and past suicide attempts among individuals with GD, there is a growing body of evidence suggesting that attitudes toward suicide may serve as a more accurate predictor of future suicide-related outcomes (10, 11). Understanding these attitudes is crucial, as they reflect the complex interplay of beliefs, emotions, and experiences that shape an individual’s relationship with self-harm and suicidal thoughts. By shifting the focus from merely assessing suicidal ideation to exploring the underlying attitudes, we may gain deeper insights into the factors that contribute to the risk of suicide, ultimately paving the way for more effective prevention strategies tailored to this vulnerable population (12). This study was designed to first to explore the mental health states and attitude towards suicide of people with GD, and secondly to assess how attitude towards suicide relates with depression and overall mental health of people with GD referred to the Tehran Psychiatric Institute, one of the leading referral centers in Iran.




2 Materials and methods



2.1 Study design and setting

In this cross-sectional study, data was collected from October 2021 to September 2022 from patients diagnosed with GD and referred to Tehran Psychiatric Institute, affiliated with the Iran University of Medical Sciences in Tehran, Iran. In Iran, individuals diagnosed with GD are required to undergo a series of psychiatric evaluations to qualify for gender-affirming surgery. These assessments are necessary before they are legally permitted to start the process of changing their gender. Therefore, all participants in our study completed the necessary forms before undergoing any gender-affirming treatments. All eligible participants who consented to join the study were included to ensure the sample accurately reflected the population of interest.

A medical intern from our team was present at Tehran Psychiatric Institute on the days selected for the psychiatric evaluation of individuals with GD. The researcher provided information about the study’s purpose and procedure, clarified that the study was independent of their screening process for surgery, and ensured confidentiality of responses. Only participants who agreed to join the study received the questionnaires, and the intern remained available to clarify any questions about the items.




2.2 Participants

The eligibility criteria required participants to have a diagnosis of GD, as defined by the DSM-5, which was confirmed by at least two independent psychiatrists. Additionally, participants needed to be over 18 years of age and had not yet undergone any gender-affirming surgery. Individuals were excluded if they were diagnosed with major psychiatric disorders such as schizophrenia or bipolar disorder, based on comprehensive psychiatric assessments.




2.3 Questionnaires

Data collection was conducted using the Persian versions of three questionnaires: The General Health Questionnaire (GHQ-28), the Beck Depression Inventory (BDI-II), and the Predicament Questionnaire (PQ).



2.3.1 GHQ-28

Designed by Goldberg and Hillier, GHQ-28 evaluates emotional stress and psychological state of well-being over the past few weeks through 28 items rated on a 4-point Likert scale across four subscales: somatic symptoms, anxiety and insomnia, social dysfunction, and depression (13). The minimum score is 0 and the maximum is 84 with higher scores indicating higher levels of distress. GHQ-28 has been translated into Persian by Nazifi et al. and has been validated for the Iranian population (7). Ebrahimi et al. reported a Cronbach’s alpha coefficient of 0.97 for this questionnaire, with a cut-off score of 24 for suspected mental (14).




2.3.2 BDI-II

BDI-II is one of the most common questionnaires for assessing behavioral symptoms of depression. It was first designed by Beck in 1961 (15). This questionnaire consists of 21 items with scores of 0 to 3. Scores higher than 30 indicate severe depression, 17 to 29 moderate depression, and 10 to 16 mild depression. Ghasemzadeh et al. reported the validity and reliability of the Persian version of BDI-II as acceptable within the Iranian population with high internal consistency (Cronbach’s alpha=0.87) and acceptable test-retest reliability (r=0.74). They also investigated the factor structure of the BDI-II-Persian, using confirmatory factor analysis (16).




2.3.3 PQ

The Persian version of the PQ, recently translated and validated by Rafati et al., is an instrument designed to assess attitudes toward suicide in social crises. It presents 31 scenarios of social crises to participants. It assesses how likely participants think a typical person would consider suicide in each situation. Higher scores indicate higher levels of agreement with suicide as an option in crises. The Cronbach’s alpha for the Persian version of this questionnaire has been calculated as 0.94 (10).





2.4 Data management and analysis

After collecting the questionnaires, the data were entered into a secure electronic database using statistical software (e.g., SPSS). Each entry was cross-checked for accuracy to ensure data integrity. Missing data were handled through appropriate methods, such as imputation or exclusion, based on the specific analysis conducted and the nature of the missing information.

In addition to correlation analysis, we performed several statistical tests to comprehensively evaluate the data. Descriptive statistics were calculated to summarize the demographic and clinical characteristics of the participants. This included means, standard deviations, frequencies, and percentages for categorical variables.

We conducted Pearson’s correlation analysis to assess the relationships between the scores from the GHQ-28, BDI-II, and PQ questionnaires. The choice of Pearson’s correlation was based on the continuous nature of the data and the assumption of a linear relationship between the variables. The regression analysis examined the relationship between participants’ attitudes toward suicide (PQ score) and key predictors: GHQ-28 (mental health), BDI-II (depression), age, and gender.





3 Results

Out of 116 eligible participants sampled with Census methods, 85 accepted to enter our survey. The participants mentioned some reasons for their rejection in participation: some mentioned they were too stressed about the results of their session that they were not able to concentrate, others said the questionnaires were too long and they did not have enough time and some others were afraid that their responses influence the result of their session (although we emphasized on the confidentiality) and we respected their autonomy. We also excluded forms that were not completely or correctly answered. At last, we collected 78 forms (participation rate: 67.2%). Of these, 67.9% were assigned female-sex at birth. No participants identified outside the gender binary. This was in line with expectations for a GD sample in Iran. The age of the patients ranged from 18 to 38 years, with a mean age of 24.82 years (SD: 4.51). A total of 42.3% (33 out of 78) of the participants reported not having strong religious beliefs among all the participants, only six (7.7 percent) had a history of marriage to a person of a different biological sex. The demographic characteristics of the participants are provided in Table 1.

Table 1 | Demographic characteristics of the participants.


[image: Table presenting variables and percentages: Assigned sex at birth shows male 25 (32.1%) and female 53 (67.9%). Religiosity includes no 37 (47.4%), slight 26 (33.3%), moderate 12 (15.4%), strong 3 (3.8%). Religion lists Islam 45 (57.7%), other religions 0 (0%), not religious 33 (42.3%). Marriage history indicates single 69 (87.3%), married 9 (11.3%).]


3.1 Mental health issues

Among all participants, the highest mean score was recorded in the social dysfunction subscale (8.02 ± 3.58), while the lowest mean score was in the depression subscale (5.24 ± 5.80). The total mean score was 24.98 (SD: 15.11), and according to the tool’s cut-off, 43 participants (55.1%) were identified as having mental health problems (Table 2).

Table 2 | GHQ-28 subscales scores.


[image: Table showing the mean and standard deviation (SD) for different variables: Somatic Symptoms (mean 5.79, SD 4.09), Anxiety and Insomnia (mean 5.92, SD 4.40), Social Dysfunction (mean 8.02, SD 3.58), Depression (mean 5.24, SD 5.80), and Total (mean 24.98, SD 15.11). No significant correlation was found between the GHQ-28 total score and age or birth-assigned sex.]



3.2 Depression

The mean score for BDI-II was 9.84 (SD: 10.02) across all participants. Among these participants 32 (41.0%) had no signs of depression, 10 had minor depression, 15 were mildly depressed and 21 (26.9%) showed severe depression. No significant correlation was seen between age or sex and BDI-II scores (respectively p-value = 0.500, r= 0.078 and p-value = 0.870, t= 0.165).




3.3 Attitude toward suicide

The mean PQ score for participants was 57.92 (SD: 20.44). No significant correlation was observed between age or sex and PQ scores (respectively p-value = 0.593, r= 0.062 and p-value = 0.503, t= 0.673). Question number 21 (Person L is a great fan of Person M, who is a popular singer, actor, and talk-show celebrity. Person M dies when a building collapses. Would person L have suicidal thoughts)? received 71 “No” answers out of 78 participants, making it the item with the lowest level of endorsement considering attitudes toward suicide. Questions 8, 16, 29 (Question 8: Person E suffers spinal injuries and will be confined to a wheelchair for life. Would person E have suicidal thoughts?; Question 16: Person J dropped a gas bottle which exploded. Person J sustained severe burns to the face and hands, which left disfiguring scars. Would person J have suicidal thoughts?; Question 29: Person U is convicted of rape and murder, and has been sentenced to life in jail without parole. Would person U have suicidal thoughts)? received 17 “very much” answers. These items received the highest level of endorsement considering attitudes toward suicide among participants.




3.4 Association between attitude towards suicide and mental health of individuals with GD

There was a statistically significant correlation between the total score of GHQ-28 and PQ (r= 0.732 and p-value < 0.05). Also, a significant correlation was observed between BDI-II total score and PQ (r= 0.763 and p-value < 0.05).

The regression model, with an R-squared of 0.240, indicates that age, gender, GHQ-28, and BDI-II could explain 24% of the variance in attitudes toward suicide. Age was a significant predictor, while gender showed no significant effect. GHQ-28 and BDI-II scores were significant predictors of PQ, confirming a strong association between more severe mental health challenges and increased suicide-related attitudes (p < 0.05 for both variables).





4 Discussion

This study aimed to explore the attitudes toward suicide among individuals with GD, and their correlation with their depression and overall mental health.

A striking 67.9% of the participants had been designated female-sex at birth, showcasing a trend where assigned female rates surpass those of assigned males, a notable departure from Western statistics (6). Bayani et al. reported quality of life in assigned women at birth with GD in Iran after surgical treatment increased more than designated men at birth with GD, especially in aspects such as emotions, physical perfection, social desirability, and dependence (17). Since gender differences were not investigated in this study, it can be suggested for future studies.

Our study revealed a significantly higher prevalence of mental health issues among participants compared to the 23.44% reported in the last national survey conducted by Noorbala et al. in Iran (18). The mean score for BDI-II was 9.84 (SD: 10.02). When assessing depression levels using the BDI-II tool, a substantial 59% of participants exhibited varying degrees of depression. Interestingly, no discernible correlation emerged between age, gender, and depression scores within the cohort. Uyar et al. conducted a study on depression and anxiety in men with GD in Turkey, comparing their findings with a control group (19). They reported a BDI score of 12.97 (SD: 6.65) for their case group, closely mirroring the depression scores we observed in our participants. This correlation could potentially be attributed to cultural similarities between Iran and Turkey. Olson et al. reported, in a study at a large, urban transgender youth clinic in the United States, that 25 percent of the population with GD express symptoms of clinical depression (20), which was in line with our findings. Mahmoudi et al. (2019) delved into the realms of depression and suicidal ideation within a cohort of 60 individuals grappling with GD in Iran (21). The study unveiled a mean BDI-II score of 21.10 (SD: 14.16) among pre-surgery participants, a figure substantially higher than what manifested in our own research. This disparity could potentially be linked to the advanced stage of gender affirmation that characterized our study’s subjects, imbuing them with a sense of optimism. Noteworthy is the fact that our study encompassed a larger sample size post-surgery, a deliberate effort to surmount the limitations posed by the relatively diminutive sample size of 30 individuals in the pre-surgery phase addressed by the prior study.

The mean score of PQ was 57.92 (SD: 20.44). There was no significant correlation between age or gender and attitudes toward suicide. Unfortunately, as PQ is a newly introduced questionnaire, comparable studies are limited. Furthermore, there is no defined cut-off available to interpret the mean score. Based on our results, three questions (8, 16 and 29) describe situations with no cure or escape, received the highest endorsement regarding attitude toward suicide. People with GD consider incurable diseases such as spinal injury or disfiguring scars or situations with no escape like jail without parole, the most traumatizing. They may believe people in described situations are sentenced to live in pain and therefore suicide would be a good idea. On the contrary, question 21 (Person L is a great fan of Person M, who is a popular singer, actor, and talk-show celebrity. Person M dies when a building collapses. Would person L have suicidal thoughts)? received the lowest level of endorsement regarding attitudes toward suicide. According to Islamic beliefs, suicide is considered a grave sin and those who engage in it are believed to be condemned to hell. This strong conviction serves as a significant deterrent for Muslims and individuals raised within this culture against contemplating suicide. Moreover, Muslims firmly hold the belief in an eternal afterlife, which means death is not perceived as an absolute termination. Additionally, it is worth noting that, within Iranian culture, idolizing celebrities is not as prevalent as in other countries like the United States. Therefore, individuals in Iran may be less inclined to consider suicide as a viable course of action in response to challenging circumstances involving public figures (22).

Our study brought to light a significant and noteworthy discovery - a positive correlation between the total scores of the GHQ and BDI-II with PQ. This finding unveils a compelling link, suggesting that individuals with GD facing higher psychological distress levels, as indicated by elevated GHQ scores, tend to exhibit a more positive stance towards suicide. We argue that individuals experiencing more psychological distress are more exposed to suicidal ideation following a specific turn of events. They also tend to have less strength in facing these suicidal thoughts. Thus, not only the individuals with GD are more vulnerable under normal circumstances, but also, they are even more at risk of attempting suicide facing specific occasions.

A poignant observation emerges within the context of Iranian societal norms - despite prevalent negative perceptions towards individuals with GD and a dearth of adequate cultural and social support systems, many individuals from this community grapple with depression, cling to affirming views about suicide, and often navigate the absence of familial and societal backing. To navigate through this challenging landscape, it becomes imperative to advocate for the deployment of diverse psychological interventions such as individual, group, and family therapies, coupled with a heightened focus on bolstering societal understanding and acceptance of these individuals.

To the best of our knowledge, this is the first study to investigate attitudes toward suicide among individuals with GD. However, it is subjected to several limitations. These include its cross-sectional design, the small sample size, the fact that it was conducted at a single center, the absence of a suicidal ideation questionnaire, and using screening tools instead of confirmatory diagnosis. Additionally, the lack of a defined cut-off for the PQ further limits its applicability. Consequently, the generalizability of the study’s findings may be uncertain. Another limitation was the exclusive inclusion of patients in the final stages of gender-affirming surgery. We also indicate that our sample was predominantly assigned female-sex at birth. For future studies, we recommend considering larger sample sizes, a control group, multi-center studies, and varied study designs. Additionally, we suggest a comparative analysis of attitudes toward suicide before and after gender-affirming surgery.




5 Conclusions

Our study demonstrated that individuals experiencing greater psychological distress were more likely to hold a favorable attitude toward suicide. Additionally, the high prevalence of suspected mental health issues within this population underscores the profound psychological burden faced by individuals with GD. As a group already identified as highly vulnerable to suicide, those with GD endure significant emotional and mental strain, which only amplifies their susceptibility to suicidal ideation. These findings highlight the urgent need for tailored mental health interventions and underscore the importance of integrating comprehensive psychological care into healthcare policies. Addressing the mental health needs of individuals with GD is not only a clinical imperative but also a critical step in reducing the broader risk of suicide in this population. By prioritizing their mental well-being, we can help alleviate the severe distress they endure and improve their overall quality of life.
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Background

Climate change significantly impacts global well-being, with rural and agricultural communities, particularly women, bearing a disproportionate burden. In Pakistan’s Malakand Division, women face increased mental health challenges due to environmental stressors such as temperature rise, extreme weather, and environmental degradation. These stressors are expected to exacerbate issues like stress, anxiety, and depression. Understanding their effects on rural women’s mental health is crucial for developing effective intervention strategies.





Methodology

This study employs quantitative methodologies to assess the impact of climate change on the mental health of rural women in Malakand Division, focusing on Dir Upper, Dir Lower, and Shangla districts. A cross-sectional design was used, with a sample size of 600 women selected through multistage cluster sampling for geographic representation. Data were collected using structured questionnaires addressing stress, anxiety, and community dynamics. Data were analyzed using multiple regression, structural equation modeling (SEM), ANOVA, and logistic regression.





Results

The results revealed that climate change factors—temperature increase (β = 0.42, p < 0.01), extreme weather events (β = 0.36, p < 0.01), precipitation changes (β = 0.31, p < 0.05), and environmental degradation (β = 0.28, p < 0.05)—significantly impacted rural women’s mental health. High levels of stress (72%), anxiety (68%), and depression (56%) were reported. Social support (β = -0.45, p < 0.01), community cohesion (β = -0.37, p < 0.05), access to resources (β = -0.39, p < 0.01), and cultural norms (β = -0.33, p < 0.05) were key factors mitigating the effects of climate stress. Gender disparities were evident, with women showing higher mental health challenges compared to men in similar conditions.





Conclusion

The study concludes that climate change significantly exacerbates mental health issues for rural women. It highlights the need for gender-sensitive, community-based interventions that address both climate adaptation and mental health. Strengthening community resilience, improving access to resources, and investing in healthcare and education are vital for enhancing well-being in the face of climate change.
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Introduction

Climate change, defined as long-term alterations in global and regional climate patterns, is primarily driven by human activities that increase greenhouse gas emissions, such as fossil fuel combustion, deforestation, and industrial processes (1). These activities have intensified since the Industrial Revolution, leading to shifts in average temperatures, sea-level rise, and more frequent and severe extreme weather events, including floods, droughts, and heatwaves (2). As these changes progress, their implications extend far beyond environmental degradation; climate change poses a significant threat to global ecosystems, economic stability, and human health. Notably, the psychological impacts of climate change are emerging as a critical area of concern, especially for vulnerable populations with limited resources to cope and adapt.

Among the populations most at risk are those in rural and agricultural communities, where livelihoods depend heavily on natural resources and predictable weather patterns. Women within these communities, particularly in low-income countries, face unique vulnerabilities. This study investigates how climate change specifically affects the mental health of women in rural agricultural areas, employing quantitative approaches to measure levels of stress, anxiety, depression, post-traumatic stress disorder (PTSD), and shifts in community dynamics.




Global climate change impacts and gendered vulnerabilities

Across the globe, climate change is transforming ecosystems and affecting millions of lives. Rising temperatures, unpredictable rainfall, shifting seasons, and escalating natural disasters disrupt food and water systems, damage infrastructure, and lead to economic instability. These challenges worsen existing social and economic inequalities, as marginalized groups—often women, ethnic minorities, and low-income communities—tend to have fewer resources and less power to address climate-related threats (3).

In rural and agricultural settings, women disproportionately shoulder the burden of climate-induced stress. Their roles as caregivers, food producers, and community pillars make them particularly susceptible to climate impacts. For example, droughts and crop failures directly threaten food security, intensifying pressures on women to provide for their families under increasingly strained circumstances. Water scarcity forces women to travel longer distances for basic necessities, while displacement due to natural disasters often disrupts family and community structures, adding to emotional distress. These experiences can lead to elevated rates of anxiety, depression, and trauma among women in these communities, as they struggle to fulfill essential roles amid intensifying climate challenges (4).





Climate vulnerability in Pakistan: a high-stakes reality

Pakistan is especially vulnerable to climate change due to a confluence of geographic, economic, and social factors. The country’s diverse landscape—spanning coastal regions, deserts, fertile plains, and mountainous terrain—places it at risk for a variety of climate-related challenges. The impacts of climate change in Pakistan are already apparent, with noticeable shifts in monsoon patterns, accelerated glacial melt, and an increase in extreme weather events such as floods and droughts (5). These changes have had devastating effects on agriculture, water resources, and overall economic stability, as a significant portion of Pakistan’s population relies directly on agriculture for their livelihoods. Pakistan’s heavy dependence on agricultural productivity means that any disruption in climate stability can lead to widespread food insecurity, economic loss, and heightened social tensions (3, 5).

Women in Pakistan’s rural and agricultural sectors are disproportionately affected by these climate impacts. Social norms and economic constraints often limit their access to resources, decision-making platforms, and financial autonomy, placing them at a significant disadvantage when adapting to climate-induced challenges (6). Their daily responsibilities—such as securing food, water, and fuel for their families—become far more difficult as resources become scarcer, environmental degradation intensifies, and natural disasters increase in frequency and severity.





The Malakand Division: a case study in climate-driven mental health challenges for women

Within Pakistan, the Malakand Division, which includes districts like Dir Upper, Dir Lower, and Shangla, represents a region where the intersection of climate vulnerability, gender inequality, and mental health challenges is particularly stark. These rural areas, known for their rugged terrain, subsistence agriculture, and limited infrastructure, face unique challenges that are exacerbated by climate change. Erratic rainfall disrupts the agricultural cycles that sustain local livelihoods, while landslides and flash floods are constant threats to lives, property, and access to essential resources. Competition for these increasingly scarce resources fosters conflict within communities, exacerbating stress and psychological strain among residents.

For women in the Malakand Division, the challenges are multifaceted. In these areas, women are responsible for critical household tasks such as fetching water, collecting firewood, and ensuring food security. These responsibilities become even more challenging with changing weather patterns, resource scarcity, and environmental degradation. For example, declining water availability forces women to travel further distances to fetch water, adding hours to their daily workload and increasing physical and emotional fatigue. Similarly, environmental degradation makes it harder to gather firewood or grow crops, intensifying the pressures women face to meet basic household needs. In contrast, men in these communities often engage in agricultural labor or migrate to urban areas for employment, leaving women as the primary caregivers and household managers, a role that heightens their exposure to climate-induced stressors.

Furthermore, women’s limited mobility and restricted access to mental health resources amplify their vulnerability to psychological distress. Due to cultural and social norms, many women lack the opportunity to seek mental health support outside their homes or communities, making it difficult for them to manage symptoms of anxiety, depression, or PTSD. In the face of worsening climate conditions, these barriers leave women with few options for coping with the mental health impacts of their daily struggles.





The importance of gender-sensitive climate interventions

Recognizing the unique mental health challenges that climate change poses for women in rural Pakistan, particularly in the Malakand Division, is essential for developing effective interventions. The gender-specific dynamics of climate vulnerability underscore the need for targeted support systems that can address women’s mental health needs and build resilience within their communities. A deeper understanding of how climate change amplifies psychological stress for women in these roles will help policymakers and organizations design interventions that are attuned to local conditions, culturally relevant, and gender-sensitive.

This study aims to provide insights into the intersection of climate change and mental health among women in the Malakand Division. By examining the nuances of their experiences and the specific ways in which climate-induced pressures impact their mental health, this research seeks to inform the development of interventions that can effectively support women and foster resilience within these communities.






Literature review

Climate change has become an urgent global concern, with significant implications for various aspects of human well-being, including mental health (7, 8). Research indicates that rising temperatures, extreme weather events, and environmental degradation are linked to increased rates of stress, anxiety, depression, and trauma among populations worldwide (3, 9). Several studies have explored the diverse impacts of climate change on mental health. For example, Di Nicola et al. (10) and Lee et al. (11) demonstrated that temperature increases are associated with higher rates of anxiety and mood disorders. Similarly, extreme weather events, such as hurricanes and droughts, have been linked to elevated levels of post-traumatic stress disorder (PTSD) and depression (12, 13).

The specific vulnerabilities of rural and agricultural communities to climate change have been extensively documented (14). For instance, Singh et al. (15) found that farmers in rural areas experience significant psychological distress due to crop failures and financial losses caused by climate-related events. Additionally, women in these communities often bear a disproportionate burden, facing increased caregiving responsibilities and limited access to resources and social support (16, 17). Numerous studies have highlighted the adverse mental health outcomes associated with climate change impacts (18–20). For example, Clayton (21) reported elevated levels of stress and anxiety among populations exposed to extreme weather events. Similarly, Batterham et al. (22) found a significant correlation between environmental degradation and depression rates in rural communities.

Gender disparities in the mental health impacts of climate change have also been well-documented (7). Research indicates that women are more likely to experience psychological distress and trauma following climate-related disasters, partly due to their roles as caregivers and their heightened exposure to socio-economic vulnerabilities (23–26). The role of community dynamics in shaping mental health outcomes in the context of climate change has received growing attention (27). Studies have shown that strong social support networks and community cohesion can buffer the adverse effects of environmental stressors on mental well-being (28–30).

In the context of Malakand Division, Pakistan, similar patterns of climate change impacts on mental health are observed. Studies conducted in the region have highlighted the vulnerability of rural and agricultural communities to climate-related stressors (31, 32). Women, in particular, face compounded challenges due to gender inequalities and limited access to resources (33–36). While existing literature provides valuable insights into the mental health impacts of climate change, there are several gaps that this study seeks to address. Firstly, previous research often lacks a comprehensive understanding of the intersectional dynamics of gender, rurality, and climate change impacts on mental health, particularly in the context of rural areas in Malakand Division, Pakistan. Secondly, there is a dearth of studies that employ mixed-methods approaches to capture the nuanced experiences of women in these communities. Finally, there is limited research focusing specifically on community dynamics and their role in mitigating or exacerbating mental health outcomes in the face of climate change. This study aims to bridge these gaps by providing a holistic understanding of the complex interplay between climate change, gender, community dynamics, and mental health in rural areas of Malakand Division, Pakistan.





Theoretical framework

The theoretical underpinning for this study draws on several established theories that examine the relationship between climate change, mental health, and gender-specific vulnerabilities, especially in rural agricultural communities. These theories help frame the understanding of the impact of climate-induced stressors on women’s mental health and provide a basis for developing interventions.




The Stress Process Model

The Stress Process Model posits that mental health outcomes are shaped by stressors, the resources available to individuals to cope with these stressors, and the vulnerability of those individuals (37). This model has been widely used to study how chronic stress affects mental well-being. According to Pearlin et al. (37), chronic stress from environmental or socio-economic factors, combined with inadequate resources, can lead to higher rates of mental health issues such as anxiety, depression, and PTSD.

In the context of this study, the stressors are the climate-induced challenges—temperature increases, extreme weather events, and environmental degradation—while the resources refer to social support, community cohesion, and access to mental health services. The unique vulnerabilities of rural women in the Malakand Division, particularly in Dir Upper, Dir Lower, and Shangla, exacerbate these mental health outcomes. The increasing frequency of extreme weather events, such as floods and droughts, disrupts local agricultural livelihoods, which is central to women’s roles in these areas, amplifying their psychological distress.





Ecological Systems Theory

Bronfenbrenner’s Ecological Systems Theory emphasizes the multiple layers of influence on an individual’s development, ranging from immediate family and community to broader societal and environmental factors (38). This theory suggests that mental health is shaped by interactions between individuals and their environments at various levels—microsystem (family), mesosystem (community), exosystem (local infrastructure), and macrosystem (policies and societal norms).

The Malakand Division’s rural communities are influenced by both local environmental stressors (such as the scarcity of water and agricultural disruption) and broader socio-economic factors (such as gender roles and access to resources). Women in Dir Upper, Dir Lower, and Shangla districts are particularly affected by these multi-layered stressors. Their primary role in household and agricultural activities places them at the heart of this ecological system, making them vulnerable to climate-related stressors. Furthermore, the absence of adequate infrastructure and mental health services in these districts limits the ability of women to cope with the environmental and psychological challenges they face.





Gender and Development Theory

The Gender and Development (GAD) theory, as proposed by Kabeer (39), focuses on the power structures that shape gender inequality, emphasizing how socio-economic factors, such as access to resources and decision-making power, influence women’s ability to cope with and adapt to change. This theory recognizes that women’s vulnerabilities are often compounded by their exclusion from key decision-making processes, limited access to education, and restricted economic opportunities.

In the rural areas of Malakand Division, women are often marginalized in terms of decision-making power, both in the household and in the community. This limits their capacity to adapt to climate-induced challenges and exacerbates their vulnerability to mental health issues. The research highlights the disproportionate mental health burden experienced by women in Dir Upper, Dir Lower, and Shangla districts due to the intersection of environmental, economic, and gendered vulnerabilities. These rural women are often tasked with roles such as fetching water, collecting firewood, and managing food security, which become increasingly difficult as climate change exacerbates resource scarcity.





Social Support Theory

Cohen and Wills (28) highlight the critical role of social support networks in buffering the negative effects of stress. Social support is a protective factor that can mitigate the impact of environmental stressors on mental health by providing emotional, instrumental, and informational support. According to this theory, strong community networks can act as a shield against the adverse effects of stressors like climate change.

In rural areas like Dir Upper, Dir Lower, and Shangla, community cohesion and access to social support can play a significant role in mitigating the mental health impacts of climate change. The study highlights how women’s mental health outcomes are influenced not only by direct climate-related stressors but also by the strength of their social networks. While strong community ties may provide emotional support, gendered social norms in these areas can limit women’s participation in community decision-making processes, thus undermining the potential benefits of social support.





Adaptation and Coping Theory

Lazarus and Folkman’s (40) Adaptation and Coping Theory focuses on how individuals respond to stress through various coping mechanisms. Coping can either be problem-focused (addressing the source of stress) or emotion-focused (managing emotional responses). The theory suggests that the availability of resources, such as social support and community infrastructure, plays a key role in determining the type of coping mechanisms individuals employ.

In the rural districts of Malakand Division, women’s coping strategies in response to climate change stressors are influenced by their access to resources, community support, and cultural norms. However, the study reveals that many women in these areas rely on emotion-focused coping strategies due to limited resources to address the root causes of their stress, such as crop failure and resource scarcity. These emotional coping mechanisms, while providing short-term relief, may not effectively alleviate the long-term psychological impacts of climate change.

This study’s theoretical framework incorporates the above theories to provide a comprehensive understanding of how climate change impacts the mental health of rural women in Malakand Division, Pakistan. The intersection of environmental stressors, gendered vulnerabilities, and limited access to resources and social support creates a complex web of factors that heighten the mental health risks for women in Dir Upper, Dir Lower, and Shangla districts. The theoretical perspectives discussed provide valuable insights into the nuanced ways in which climate change affects mental health, emphasizing the need for gender-sensitive, community-based interventions to enhance resilience and promote well-being among rural women in these vulnerable areas.






Study rationale

The aim of this study is to investigate the impact of climate change on the mental health of women in rural and agricultural communities, with a specific focus on Malakand Division, Pakistan. Climate change poses significant challenges to human well-being, particularly in vulnerable rural areas where socio-economic resources are limited. While previous research has examined the mental health implications of climate change globally, there is a dearth of studies focusing on the nuanced experiences of women in rural communities, particularly in the context of Malakand Division, Pakistan. Understanding these dynamics is essential for developing targeted interventions and policies to support the mental well-being of women in these areas.

The motivation behind this study stems from the recognition of the unique vulnerabilities faced by women in rural and agricultural communities in the wake of climate change. By shedding light on the intersecting factors of gender, rurality, and climate change impacts on mental health, this research seeks to amplify the voices of marginalized women and contribute to evidence-based interventions that promote resilience and well-being.

This study contributes to the existing literature by focusing on the specific context of Malakand Division, Pakistan, where the impacts of climate change on mental health are compounded by socio-economic and environmental factors. By examining three districts within this region, namely Dir Upper, Dir Lower, and Shangla, this research offers insights into the localized manifestations of climate-induced mental health challenges. The findings of this study have the potential to inform policy and practice at local, national, and global levels, ultimately contributing to the resilience and well-being of women in rural communities facing the impacts of climate change.





Research objectives

	To investigate how climate change factors—such as temperature increases, extreme weather events, precipitation changes, and environmental degradation—affect the mental health of women in rural agricultural communities in the Malakand Division, Pakistan.

	To measure specific mental health challenges faced by rural women in Dir Upper, Dir Lower, and Shangla districts, with a focus on stress, anxiety, depression, PTSD, and overall psychological well-being.

	To evaluate how social support, community cohesion, and access to resources within rural communities influence mental health outcomes for women in the context of climate change.

	To assess gender disparities in mental health outcomes related to climate change, highlighting the unique vulnerabilities of women in comparison to men.

	To provide recommendations for community-based, gender-sensitive interventions that address the combined impacts of climate change and mental health, aiming to build resilience among rural women.







Materials and methods




Research design

This study employs a cross-sectional research design to investigate the impact of climate change on the mental health of women in rural and agricultural communities in Malakand Division, Pakistan. Cross-sectional designs allow for the collection of data at a single point in time, providing a snapshot of the relationship between variables of interest (41). It’s particularly feasible in rural settings, allowing for timely data collection and reducing participant dropout. The findings offer immediate insights for policymakers and inform targeted interventions, addressing the urgent mental health needs of these communities amidst climate change challenges.





Study setting

The study is conducted in Dir Upper, Dir Lower, and Shangla districts of Malakand Division in Pakistan, regions marked by their rugged terrain, rural agricultural economies, and limited infrastructure. These districts are emblematic of the vulnerabilities that rural, agricultural communities face due to climate change, as they experience a range of climate-related challenges that disrupt traditional livelihoods and exacerbate socio-economic hardships. Understanding the localized impact of climate change here is essential for grasping the mental health challenges experienced by women, whose lives are deeply interwoven with the land and its productivity.





Climate change impacts in Malakand Division




Temperature increases

The Malakand Division has witnessed a steady increase in average temperatures over the past few decades, with significant deviations from historical climate patterns. The higher temperatures are affecting crop yield and productivity, reducing agricultural income, and increasing water demand, particularly during crucial planting and harvesting seasons. Women, who are involved in managing households and small-scale agriculture, often experience heightened stress as they bear the brunt of ensuring food security despite these challenges.





Erratic rainfall patterns

Rainfall in the Malakand region has become increasingly unpredictable, characterized by more frequent and intense monsoon events interspersed with prolonged dry spells. Such erratic rainfall affects the local agrarian economy, as crops are highly dependent on seasonal rains. For example, untimely rains and prolonged droughts damage staple crops like wheat and maize, reducing household income and food availability. Women, who are frequently responsible for managing food supplies, face increased stress and anxiety due to the risk of food scarcity and the consequent challenges of providing for their families.





Melting glaciers and water scarcity

Malakand Division is near the Hindu Kush mountain range, where glacier melt has accelerated in recent years due to rising temperatures. This phenomenon is resulting in reduced glacier-fed water sources, which are critical for irrigation, household use, and drinking water. The region’s rural communities, especially in Shangla and parts of Dir Upper, rely heavily on these sources. The diminishing water availability increases the burden on women, who traditionally manage household water collection, often requiring them to travel longer distances to fetch water, thereby contributing to physical and mental exhaustion.





Increased frequency of flash floods and landslides

The mountainous terrain of Malakand makes it particularly susceptible to landslides and flash floods, both of which have become more frequent and severe with climate change. Intense rainfall in short durations leads to flash flooding, which not only damages infrastructure but also destroys homes, agricultural fields, and roads. Landslides during the rainy season often cut off remote villages, trapping people and limiting access to emergency services. Women, often left to manage households alone while men migrate for work, face significant psychological distress due to fears for their family’s safety and well-being, especially when access to essential resources is disrupted.





Impact on agricultural cycles and food security

The changing climate directly affects traditional agricultural cycles, leading to crop failures or reduced productivity, which impacts food security and household incomes. Women, who are integral to household food production and management, experience significant stress due to crop failures. When these agricultural disruptions force families to cut back on food consumption, women often bear an added psychological burden, as they must make difficult decisions about food distribution among family members.





Resource scarcity and socio-economic pressures

Resource scarcity due to climate change has intensified competition for natural resources, leading to inter-community conflicts. In Malakand, this has heightened tensions within and between communities over water rights, grazing land, and agricultural space. Women, particularly in areas where they are responsible for subsistence agriculture or animal husbandry, are directly affected by these conflicts. Increased stress, anxiety, and even trauma can result from these disputes, especially as women attempt to navigate these socio-economic pressures within communities where their voices may be marginalized.






Why this setting is critical for study

The districts of Dir Upper, Dir Lower, and Shangla offer a unique, high-impact context for studying the gendered mental health implications of climate change. The traditional gender roles in these communities mean that women are disproportionately impacted, often without sufficient social or psychological support. Given these realities, this setting provides crucial insights into how climate-induced environmental challenges specifically affect women’s mental health, allowing for targeted, culturally relevant interventions and policy recommendations that address both the mental health and climate resilience needs of women in these rural communities.





Population and target population

The population of interest for this study comprises women residing in rural and agricultural households within the selected districts of Malakand Division. The target population includes women aged 18 and above who are directly impacted by climate change and its associated stressors.

The determination that women in rural and agricultural households in Malakand Division are affected by climate change is based on both empirical data and qualitative evidence from the region. Numerous studies and climate reports document the increasing frequency of climate-related events in Pakistan, particularly in mountainous and agrarian areas like Dir Upper, Dir Lower, and Shangla. These regions are particularly vulnerable to the effects of rising temperatures, erratic rainfall patterns, water scarcity, and natural disasters, all of which directly impact agricultural productivity and household stability.

Local government and NGO reports further underscore the disproportionate effect on women, who often carry the primary responsibility for household management, food production, and water collection. Women’s mental health is especially impacted due to their roles as primary caregivers, often in isolated rural areas with limited mental health resources and restricted mobility. By focusing on this demographic, the study can highlight the mental health impacts specific to the unique socio-economic roles of rural women under climate stress.





Exclusion criteria for participants

To ensure the study’s focus on women who are directly affected by climate-related stressors, the following exclusion criteria were applied:




Age limitations

Women under the age of 18 were excluded to avoid ethical complexities and focus on adult populations who manage household responsibilities, contribute to agriculture, or experience climate-related impacts independently.





Non-rural residents

Women residing in urban or peri-urban areas within Malakand Division were excluded, as urban populations may experience different climate impacts and generally have access to more resources and support services, making their mental health impacts distinct from those of rural women.

Women Not Engaged in Agricultural or Rural Household Roles: The study specifically targets women involved in agriculture or rural household roles directly impacted by climate change. Therefore, women in other types of employment or lifestyles, such as salaried professionals, were not included, as their exposure to rural climate stressors is significantly lower.





Residents without direct exposure to climate-induced changes

Women living in areas or situations within the selected districts that are not directly impacted by climate-related challenges (e.g., areas with consistent water availability or minimal dependence on agriculture) were excluded, as they might not experience the same climate-induced mental health effects as those in highly affected zones.

These criteria help ensure that the study captures the population most affected by climate change, providing a clearer understanding of the specific mental health challenges faced by women in rural, climate-vulnerable communities within Malakand Division.






Socio-demographic features of participants

Participants’ socio-demographic information includes age, education level, marital status, household income, and occupation as illustrated in Table 1 and Figure 1. These variables are essential for understanding the socio-economic characteristics of the sample and their potential influence on mental health outcomes.

The age distribution (18-30, 31-45, 46-60, above 60) captures a broad spectrum of life stages, providing insights into how climate change impacts mental health across different age groups. Younger women may face different stressors compared to older women, who might have different coping mechanisms and responsibilities. Education level (no formal education, primary, secondary, higher education) is critical for understanding how educational attainment influences awareness, perception, and coping strategies related to climate change and mental health. Education can also affect access to information and resources for mental health support. Marital status (single, married, widowed/divorced) influences social support systems and economic responsibilities, which can affect mental health. Married women may have additional family pressures, while widowed or divorced women might face social and economic vulnerabilities. Household income categories (low, middle, high) reflect the economic conditions of the participants. Financial stability is a significant determinant of mental health, with lower-income households potentially experiencing greater stress due to economic instability exacerbated by climate change. Occupational roles (agricultural worker, homemaker, small business owner, other) provide insights into the participants’ daily activities and stressors. Agricultural workers are directly impacted by climate change, while homemakers and small business owners might face indirect effects. Understanding occupation helps in identifying specific stressors and coping strategies related to mental health (Table 1).

Table 1 | Socio-economic characteristics of the participants.


[image: Table displaying demographic data including age, educational level, marital status, household income, and occupation. Each category has sample sizes and percentages that sum to a total of six hundred, representing one hundred percent per category. Age distribution ranges from eighteen to over sixty years, educational levels from no formal education to higher education, marital status includes single, married, and widowed/divorced, household income is categorized as low, middle, and high, and occupations include agricultural worker, homemaker, small business owner, and other.]
Figure 1 shows the graphical representation of the socio-economic characteristics of the participants. Each pie chart illustrates the distribution of participants across different demographic variables—Age, Educational Level, Marital Status, Household Income, and Occupation. The percentages provide a clear view of each category’s share within the total sample of 600 participants. This visual analysis aids in understanding the socio-economic background of the participants in a more intuitive way.

[image: Five pie charts show demographic data.   1. Age: 33.3% are 31-45 years, 25% are 18-30 and 46-60 years, 16.7% are above 60.   2. Educational Level: 25% have primary, secondary, higher, and no formal education.   3. Marital Status: 66.7% are married, 16.7% are single and widowed/divorced.   4. Household Income: 50% are middle income, 33.3% are low income, 16.7% are high income.   5. Occupation: 33.3% are homemakers and agricultural workers, 16.7% are small business owners and other.]
Figure 1 | Socio-economic characteristics of the participants.





Sampling procedures and sample size

Multistage cluster sampling was employed for this study, combining several stages of random sampling to ensure a representative sample of women from Dir Upper, Dir Lower, and Shangla districts. This approach was particularly suitable for the large geographical area with scattered populations typical of rural and agricultural communities in Malakand Division (See Table 2 and Figure 2).

[image: Bar chart comparing data across regions Dir Upper, Dir Lower, Shangla, and Total. Categories include villages selected, households per village, total households, participants per household, and total participants. Values include 10 villages, 20 households per village, 200 total households, 1 participant per household, and 200 total participants. Total values differ, with 30 villages, 0 households per village, 600 total households, 0 participants per household, and 600 total participants. Color-coded bars represent each region. Bars depict variation in each category with error bars indicating range.]
Figure 2 | Sample frame.

Table 2 | Sample frame.


[image: Table showing data from three districts: Dir Upper, Dir Lower, and Shangla. Each has 10 villages selected, with 20 households per village, totaling 200 households and 200 participants. The overall total is 30 villages, 600 households, and 600 participants.]
Stage 1: Selection of Villages

Step 1.1: List of Villages: A comprehensive list of all villages in Dir Upper, Dir Lower, and Shangla districts was obtained from the latest census data and local administrative records.

Step 1.2: Random Selection of Villages: A random number generator was used to select a fixed number of villages from each district. Ten villages per district were selected, ensuring geographical representation across the districts.

Stage 2: Selection of Households

Step 2.1: Listing Households in Selected Villages: For each of the 30 selected villages, a complete list of households was created through village administrative records and preliminary surveys.

Step 2.2: Random Selection of Households: Using a random sampling method, 20 households per village were selected, resulting in 200 households per district and a total of 600 households across the three districts.

Stage 3: Selection of Participants

Step 3.1: Eligibility Criteria: From each selected household, women aged 18 and above who were directly impacted by climate change and its associated stressors were identified. If multiple eligible women were present in a household, one was randomly selected to participate in the study.




Sample size calculation

The study gathered data from a sample of 600 women, ensuring balanced representation across different age groups, education levels, marital statuses, household incomes, and occupations from the selected districts of Dir Upper, Dir Lower, and Shangla.






Conceptual framework

The conceptual framework presented in Figure 3, illustrates the relationships between various climate change factors and mental health outcomes for rural women in the Malakand Division, Pakistan, aiming to explain how environmental changes due to climate change affect women’s mental health in this specific socio-economic and geographical context. The primary variable influencing the mental health of rural women is climate change, with specific climate-related factors including precipitation changes, temperature increases, extreme weather events, and environmental degradation. These factors contribute to environmental stressors that rural communities face, impacting both agricultural productivity and daily life, which are essential to the livelihoods of people in the Malakand Division. The climate change factors are linked to several mental health challenges faced by women in these rural communities, including depression, anxiety, stress, and PTSD (Post-Traumatic Stress Disorder), with overall psychological well-being representing the cumulative impact of these challenges on women’s quality of life. Influencing factors such as social support and community cohesion are shown as external supports that can potentially mitigate the negative impact of climate change on mental health. These support systems within communities can help women cope with environmental stressors and psychological pressures, while access to resources such as healthcare, financial support, and agricultural assistance offers a buffer against the adverse effects of climate change. Cultural norms and gender dynamics further shape how women experience and respond to these stressors, with gender disparities often resulting in unique vulnerabilities. These disparities may lead to additional barriers for women in accessing mental health resources and support. The connections between climate change factors and mental health outcomes reflect the potential pathways through which environmental stressors affect mental health. For example, extreme weather events might lead directly to PTSD or stress, while temperature increases and environmental degradation could contribute to anxiety and depression. Social support and community cohesion are linked to mental health outcomes like overall psychological well-being and depression as protective factors, emphasizing the role of a supportive environment. The framework aims to investigate both direct and indirect pathways through which climate change factors impact women’s mental health, while also highlighting the importance of social, cultural, and gender-based considerations. It will guide the identification of community-based, gender-sensitive interventions that could help build resilience among rural women facing climate-related challenges. Overall, the framework visually represents the complex interaction between climate change, mental health, and socio-cultural factors, underscoring the importance of support systems and resources in mitigating the mental health impacts of climate change in the Malakand Division.

[image: Flowchart showing factors affecting the mental health of rural women. Central node labeled "Mental Health of Rural Women" connects to nodes like climate change, community cohesion, PTSD, social support, depression, anxiety, stress, cultural norms, and others, indicating complex interrelations.]
Figure 3 | Conceptual framework of the study.





Tool of data collection

The data collection for this study utilized a structured questionnaire consisting of validated scales and items designed to assess various aspects related to climate change exposure, mental health outcomes, community dynamics, and socio-demographic characteristics of the participants. The questionnaire was carefully constructed to ensure its validity and reliability in capturing the intended variables of interest.

The survey was conducted through face-to-face interviews, which were carried out by trained research assistants proficient in the local language. These assistants were selected based on their familiarity with the cultural context and their ability to communicate effectively with the participants. Conducting the interviews in person allowed for a more nuanced understanding of the participants’ responses and facilitated rapport building, which is crucial for eliciting sensitive information.

The research assistants for this study are postgraduate students from the University of Malakand, specializing in sociology and psychology with a keen focus on mental health, gender studies, and rural development. They possess both academic and field experience in understanding the socio-economic and environmental factors impacting rural communities. Trained in data collection, interviewing, and survey administration, they have previously worked on projects examining the impacts of climate change and socio-economic challenges in vulnerable populations. Their familiarity with the local dialects, cultural dynamics, and specific challenges faced by rural women in the Malakand Division makes them well-suited to engage meaningfully with the community and collect data in a culturally sensitive manner. This background enables them to gather insightful, high-quality data that reflects the nuanced mental health impacts of climate change on women in these regions.

The survey was conducted over one month in December 2023, encompassing rural and agricultural communities within the Dir Upper, Dir Lower, and Shangla districts of the Malakand Division, Pakistan. This timeframe was chosen to ensure that data collection captured seasonal variations and potential fluctuations in climate-related stressors experienced by the participants. Additionally, conducting the survey during this period allowed for the inclusion of participants from different age groups, occupations, and socio-economic backgrounds, thereby enhancing the representativeness of the sample.





Measurement of variables




Climate change exposure

The climate change exposure variable was measured using items that assess participants’ direct experiences with climate-related events. These events include floods, droughts, temperature fluctuations, and extreme weather conditions (e.g., storms, landslides). The items were adapted from existing scales that measure environmental stressors and their impacts on rural communities. A key source for this adaptation is the Climate Change Exposure Scale (CCES) (42), which evaluates how individuals perceive and are affected by climate events in their daily lives. The scale was modified to include specific climate phenomena relevant to the Malakand Division, such as seasonal flooding, shifting agricultural patterns, and irregular rainfall. During the adaptation process, the scale was reviewed by local environmental experts and community members to ensure cultural and geographic relevance.





Mental health outcomes

Mental health outcomes, including stress, anxiety, depression, and PTSD, were assessed using widely recognized standardized scales. The Depression Anxiety Stress Scale (DASS) (43) was used to measure stress, anxiety, and depression, as it has been shown to reliably assess these three psychological conditions across different populations. The PTSD Checklist for DSM-5 (PCL-5) (44) was used to assess symptoms of Post-Traumatic Stress Disorder (PTSD), particularly focusing on experiences related to climate-related disasters such as floods and droughts. Both scales were translated into the local language (Pashto) and modified for cultural appropriateness. The items were reviewed by mental health professionals familiar with the rural and socio-cultural context of the Malakand Division to ensure the validity of the measures.






Measurement of community dynamics

The variable community dynamics, which includes social support, community cohesion, and access to resources, was measured using adapted scales from existing literature. The process of adapting these scales followed a careful review of relevant studies that have previously measured similar constructs in rural and agricultural settings, with a particular focus on the socio-cultural context of rural women in Pakistan.




Social support

The social support scale was adapted from the Multidimensional Scale of Perceived Social Support (MSPSS) (45), which is widely used to measure the perceived adequacy of support from family, friends, and significant others. For the adaptation, the scale was translated into the local language (Pashto) and culturally modified to reflect the social support systems relevant to rural communities in the Malakand Division. Key aspects such as extended family networks, neighbors, and informal community support were incorporated into the scale to better reflect the social structures in these regions. The original scale’s reliability and validity were assessed, and minor adjustments were made based on expert feedback and pilot testing in the field.





Community cohesion

To assess community cohesion, a scale adapted from the Sense of Community Index (SCI) was used (46). This scale measures feelings of belonging, shared emotional connections, and the degree to which individuals feel part of a larger community. For this study, the scale was modified to include questions specifically relevant to rural women’s experiences in climate-affected communities, including how climate change impacts community solidarity and collective coping strategies. Adjustments were made based on feedback from local community leaders and rural women themselves, ensuring cultural appropriateness and relevance to the study context.





Access to resources

The measure of access to resources was adapted from the Access to Resources Scale (47), which examines the availability and utilization of resources such as healthcare, financial support, agricultural assistance, and community services. The original items were modified to reflect the specific resources available in the Malakand Division, considering both formal and informal sources of support. Additionally, questions regarding access to climate change-related assistance programs, such as disaster relief and community-based adaptation strategies, were incorporated. Local experts and community members were consulted during the adaptation process to ensure that the scale accurately captured the real challenges women face in accessing essential resources.





Adaptation process: Translation and Back-Translation

The scales were first translated into Pashto, the local language spoken by participants. This translation was followed by a back-translation process to ensure the accuracy and cultural relevance of the items.





Pilot testing

The adapted scales were pilot-tested in a small sample of participants from the study area to check for clarity, cultural relevance, and comprehension. The feedback from participants was used to refine the scales further.





Expert review

The final adapted scales were reviewed by experts in the fields of rural development, psychology, and gender studies to ensure that they appropriately captured the community dynamics relevant to the research questions.





Socio-demographic characteristics

The socio-demographic characteristics of participants, including age, education, marital status, household income, and occupation, were assessed using self-reported items. These items were designed to capture key demographic variables that could influence the mental health outcomes of rural women, particularly in the context of climate change. The questionnaire included specific questions on household income and occupation to understand socio-economic status, as these factors often intersect with vulnerability to climate change impacts. Additionally, the socio-demographic questions were reviewed and pre-tested to ensure clarity and cultural sensitivity.






Ethical guidelines

The study adheres to ethical guidelines outlined by institutional review boards and regulatory authorities of University of Malakand. Informed consent is obtained from all participants, and confidentiality and anonymity are ensured throughout the data collection and analysis process. Participants are provided with information about the study objectives, risks, and benefits, and they have the right to withdraw from the study at any time without consequences.





Reliability and validity of the tool

The reliability and validity of the questionnaire are established through pilot testing and psychometric analysis (See Table 3). Cronbach’s alpha is used to assess the internal consistency reliability of scales, while exploratory and confirmatory factor analysis are employed to evaluate the construct validity of the measures (48).

Table 3 | Reliability and validity.


[image: A table with three columns titled Tool, Method, and Outcome. The Tool is "Questionnaire." Methods include "Pilot Testing," "Cronbach's Alpha," "Exploratory Factor Analysis (EFA)," and "Confirmatory Factor Analysis (CFA)." Outcomes respectively state addressing ambiguities, assessing reliability, evaluating structure, and verifying structure and construct validity.]
The reliability and validity of the questionnaire were rigorously evaluated through various methods. Initially, a pilot testing phase involving 30 participants was conducted to identify and address any ambiguities, inconsistencies, or difficulties in comprehension of the questionnaire items. This ensured that the final version of the questionnaire was clear and understandable to the target population.

To assess the internal consistency reliability of the questionnaire scales, Cronbach’s alpha was calculated. The coefficient obtained was 0.85, indicating high consistency among the questionnaire items in measuring the intended constructs.

Furthermore, the underlying structure of the questionnaire was explored through Exploratory Factor Analysis (EFA). This analysis identified three distinct factors within the questionnaire, explaining 70% of the total variance. These factors provided insights into the underlying dimensions of the constructs being measured.

Confirmatory Factor Analysis (CFA) was then employed to validate the hypothesized structure of the questionnaire. The observed fit indices for the CFA model were as follows: RMSEA (Root Mean Square Error of Approximation) = 0.06, CFI (Comparative Fit Index) = 0.95, and TLI (Tucker-Lewis Index) = 0.93. These indices indicated that the hypothesized three-factor structure of the questionnaire fit the data well, providing evidence for the construct validity of the measurement tool.





Detailed description of inventories used

To assess the impact of climate change on the mental health of rural women in Malakand Division, Pakistan, several well-established inventories were used to measure key variables such as climate change exposure, mental health outcomes, and community dynamics. The following provides a detailed description of each inventory used, along with the validation and reliability information specific to this study.




Climate change exposure inventory

This inventory was adapted from existing scales assessing individuals’ experiences with climate-related events, including floods, droughts, and temperature fluctuations. Items were tailored to capture region-specific challenges, like agricultural disruptions and water scarcity, that are particularly relevant to the study areas.





Reliability and validity

The scale was pre-tested during the pilot study to ensure cultural relevance and accuracy in capturing local climate challenges. Cronbach’s alpha for this scale was calculated at 0.82, indicating good reliability.





Language and validation

The inventory was translated into Pashto, the predominant language spoken in Malakand Division. The translation was validated by local experts familiar with climate issues and community-specific terminology to ensure accurate interpretation of each item.





Depression Anxiety Stress Scale (DASS)

The DASS is a widely used tool designed to measure the severity of symptoms related to depression, anxiety, and stress. For this study, the DASS was chosen to capture a range of mental health outcomes that are commonly linked to climate-induced stress.





Reliability and validity

The DASS has demonstrated strong psychometric properties in numerous studies globally. In this study, it achieved a Cronbach’s alpha of 0.88, indicating high reliability. Additionally, exploratory and confirmatory factor analyses supported its construct validity within the local context.





Language and validation

The DASS was administered in Pashto after translation and back-translation processes. A panel of mental health professionals fluent in Pashto reviewed the translated version to ensure it retained its intended meaning and relevance for rural women.





PTSD checklist for DSM-5 (PCL-5)

The PCL-5 is a standardized tool used to assess symptoms of post-traumatic stress disorder (PTSD). This inventory was chosen to measure the presence and severity of PTSD symptoms, particularly relevant for participants exposed to climate-related trauma.





Reliability and validity

The PCL-5 is validated across different populations, with Cronbach’s alpha values often exceeding 0.90. In this study, the PCL-5 achieved an alpha of 0.91, indicating excellent reliability. Factor analyses confirmed its suitability in capturing PTSD symptoms related to climate-induced events.





Language and validation

Translated into Pashto, the PCL-5 was validated through local mental health experts who confirmed its cultural appropriateness for women in the Malakand region. Pilot testing confirmed that the translated items were comprehensible and resonated with the participants’ experiences.





Community dynamics inventory: Description

This adapted scale measured variables such as social support, community cohesion, and access to resources, all of which influence mental health outcomes. It comprised items assessing participants’ perceived social support and the availability of community resources amidst climate stressors.





Reliability and validity

Cronbach’s alpha for this scale was calculated at 0.84, indicating good internal consistency. Factor analysis revealed that the inventory captured distinct aspects of community dynamics relevant to climate resilience and mental well-being.





Language and validation

Conducted in Pashto, the inventory was reviewed by community leaders and local researchers to ensure that it accurately represented local dynamics. Validation included feedback from pilot participants, which helped refine the scale to better capture relevant social and community factors.






Reliability and validity recap for all inventories

To establish the reliability of each inventory, Cronbach’s alpha coefficients were calculated, all of which exceeded the acceptable threshold of 0.7, indicating strong internal consistency. Construct validity was further supported through exploratory and confirmatory factor analyses, with indices suggesting good model fit (e.g., RMSEA = 0.06, CFI = 0.95, TLI = 0.93). This provided evidence that the scales appropriately measured the intended constructs.





Language and cultural adaptation

All tests and inventories were translated into Pashto, the language predominantly spoken by participants. This translation process followed rigorous steps of translation, back-translation, and review by bilingual experts to maintain the original meaning and ensure cultural relevance. Local professionals and mental health experts were consulted during validation to confirm that each item was interpreted accurately in the local context. The pilot study provided additional feedback, leading to minor adjustments in phrasing for clarity and resonance with the target population.




Data analysis and models of the study

“Data have been processed and analyzed using SPSS (version 26) to study the impact of climate change on the mental health of rural women. Multiple regression was used for the analysis presented in Table 4, Model 1. Structural Equation Modeling (SEM) was applied in Table 5, Model 2. The relationship between rural and agricultural communities and the mental health of rural women was examined using ANOVA (Table 6, Model 3). Gender differences in mental health outcomes of rural women were analyzed using logistic regression (Table 7, Model 4). Finally, the dynamics of the community and their impact on the mental health of rural women were tested using multiple regression (Table 8, Model 5). ”The models of the study are given as under:

Table 4 | Multiple regression analysis.


[image: Table showing statistical analysis results for five variables: Intercept, Temperature Increase, Extreme Weather Events, Precipitation Changes, and Environmental Degradation. Coefficients range from 0.18 to 1.23, with significance indicated by asterisks: three for p-value less than 0.001 and two for p-value 0.010.]
Table 5 | SEM path coefficients.


[image: Structural Equation Model (SEM) results table shows the relationship between climate change and mental health with a path coefficient of 0.65, standard error of 0.08, t-value of 8.13, and p-value <0.001, indicating significance. Latent variables include climate change indicators like temperature increase and extreme weather, and mental health indicators like stress and anxiety, all with high loadings. Model fit indices include chi-square (χ²) of 500.00, degrees of freedom of 220, and various fit indices like RMSEA (0.045) and CFI (0.95).]
Table 6 | ANOVA.


[image: Table showing mental health outcomes with F-values, p-values, and significance levels: Stress (F=412.74, p<0.001, ***), Anxiety (F=455.63, p<0.001, ***), Depression (F=474.97, p<0.001, ***), PTSD (F=318.30, p<0.001, ***), Psychological Wellbeing (F=536.28, p<0.001, ***).]
Table 7 | Logistic regression.


[image: Table displaying results of a study on the impact of gender (women) on various dependent variables. Stress: B=0.40, SE=0.05, z=8.00, p<0.001, CI [0.30, 0.50]. Anxiety: B=0.35, SE=0.04, z=9.12, p<0.001, CI [0.25, 0.45]. Depression: B=0.45, SE=0.06, z=8.89, p<0.001, CI [0.35, 0.55]. PTSD: B=0.30, SE=0.06, z=7.56, p<0.001, CI [0.36, 0.56]. Psychological Well-being: B=-0.25, SE=-5.00, z=-5.00, p<0.001, CI [-0.35, -0.15].]
Table 8 | Multi regression.


[image: Regression table titled "Dependent Variable: Mental Health of Rural Women," showing coefficients for independent variables: Social Support, Community Cohesion, Access to Resources, and Cultural Norms across four models. All variables have a significance level of less than 0.001. Coefficient values range from 0.31 to 0.78, with standard errors between 0.07 and 0.12. Observations count is 600 for each model. Significance levels indicated: *** p<0.001, ** p<0.01, * p<0.05.]




Model-1: Multiple Regression Analysis

This analysis examines the impact of climate change variables on the mental health of rural women.

Model Equation:

[image: Equation showing factors affecting mental health: Mental Health equals β0 plus β1 times Temperature Increase, plus β2 times Extreme Weather Events, plus β3 times Precipitation Changes, plus β4 times Environmental Degradation, plus ε (Error term).]	

Denotations:

	β0​: Constant/intercept

	β1​,β2​1​,β2​,β3​,β4​: Coefficients for each independent va

	∈1​,β2​,β3​,β



The regression equation:

[image: Equation modeling mental health as a function of climate factors: mental health equals one point two three plus zero point three five times temperature increase plus zero point two five times extreme weather events plus zero point one eight times precipitation changes plus zero point four zero times environmental degradation, plus error term.]	





Model-2: Structural Equation Modeling (SEM)

This model investigates the path coefficients between climate change and mental health, as well as the loadings of various indicators on latent variables.

Path Coefficient Model: Path: Climate Change → Mental Health

Path Model Equation:

[image: Equation showing "Mental Health equals gamma times Climate Change plus epsilon times Error Term."]	

Loading Model Equation:

[image: Equation depicting factors contributing to climate change: Temperature Increase, Extreme Weather Events, Precipitation Changes, Environmental Degradation. Each factor is multiplied by a lambda coefficient, plus an error term.]	

Loading Model Equation:

[image: Mental Health is modeled as a function of stress, anxiety, depression, PTSD, and overall psychological well-being, each multiplied by respective lambda coefficients, plus an error term.]	

Denotations:

	γ: Path coefficient for Climate Change’s effect on Mental Health

	λ1​ - λ9​: Factor loadings for indicators on latent variables

	∈FaError term







Model-3: ANOVA of Rural and Agricultural Communities and Mental Health

This analysis examines differences in mental health outcomes between rural and agricultural communities.

Model Equation:

[image: Mathematical expression showing \( Y_{ij} = \mu + \tau_i + \epsilon_{ij} \).]	

Denotations:

	Yij ​is the mental health outcome for the j-th individual in the i-th group.

	μ is the overall mean.

	τi​ is the effect of the iii-th group.

	∈ij is the error term.







Model-4: Logistic Regression of Gender Difference in Mental Health Outcomes

This analysis examines the impact of gender on various mental health outcomes.

Model Equation:

[image: Equation depicting a model for mental health outcome, represented as β₀ plus β₁ multiplied by gender plus an error term (ε).]	

[image: Equation showing stress as a function of gender: Stress equals beta zero plus beta one times gender.]	

[image: Regression equation displaying "Anxiety equals beta zero plus beta one times Gender" suggesting a linear relationship between gender and anxiety.]	

[image: Equation showing "Depression equals beta zero plus beta one times Gender," suggesting a linear relationship between depression and gender.]	

[image: Equation showing PTSD is equal to beta zero plus beta one times gender.]	

[image: Equation showing "Psychological Well-being equals beta subscript zero plus beta subscript one".]	





Model-5: Multiple Regression on Social and Cultural Factors (Community Dynamics) and Mental Health of Rural Women

This analysis examines the impact of social support, community cohesion, access to resources, and cultural norms on the mental health of rural women.

Model Equation:

[image: Equation showing mental health as a function of social support, community cohesion, access to resources, cultural norms, with variables β0 to β4 representing coefficients for each factor.]	

Denotations:

	β0​: Constant/intercept

	β1​,β2​1​,β2​,β3​,β4​: Coefficients for each social and cultural

	∈: Error term









Results




Multi regression of climate change and its impact on women mental health in rural areas

The results of the multiple regression analysis presented in Table 4 elucidate the impact of climate change on the mental health of rural women in Districts Dir Upper, Dir Lower, and Shangla, parts of Malakand Division, Pakistan (See Figure 4).

[image: Bar graph showing coefficients for four variables: Temperature Increase (0.35), Extreme Weather Events (0.33), Precipitation Changes (0.21), and Environmental Degradation (0.41). Error bars indicate variability. Significance levels are marked with asterisks: *** for high significance and ** for moderate.]
Figure 4 | Multiple regression analysis of climate change impact on mental health of rural women.




Intercept (β = 1.23, t = 8.20, p < 0.001)

The intercept represents the baseline mental health status when all other independent variables are zero. In this context, it indicates the baseline mental health of rural women in the mentioned districts when there are no significant climate change impacts. The significant p-value suggests that the baseline mental health differs significantly from zero.





Temperature Increase (β = 0.35, t = 7.00, p < 0.001)

A one-unit increase in temperature is associated with a 0.35 unit increase in mental health issues (e.g., stress, anxiety, depression) among rural women. This relationship is statistically significant, indicating that temperature increase has a significant impact on mental health in the studied area.





Extreme Weather Events (β = 0.25, t = 4.17, p < 0.001)

Each occurrence of extreme weather events is associated with a 0.25 unit increase in mental health issues among rural women. This suggests that experiencing extreme weather events such as floods, storms, or droughts contributes significantly to mental health problems.





Precipitation Changes (β = 0.18, t = 2.57, p = 0.010)

A one-unit change in precipitation is associated with a 0.18 unit increase in mental health issues among rural women. While this relationship is statistically significant, it has a slightly lower significance level compared to temperature increase and extreme weather events.





Environmental Degradation (β = 0.40, t = 8.00, p < 0.001)

The presence of environmental degradation is associated with a 0.40 unit increase in mental health issues among rural women. This variable has the highest impact among all independent variables, indicating that deteriorating environmental conditions have a profound effect on mental health.

The results suggest that climate change factors, including temperature increase, extreme weather events, precipitation changes, and environmental degradation, significantly impact the mental health of rural women in District Malakand, Pakistan. Among these factors, environmental degradation has the most substantial influence. These findings underscore the importance of addressing climate change and its associated impacts on mental health, particularly in vulnerable rural populations like those in District Malakand. Implementing adaptation and mitigation strategies alongside mental health support services could help alleviate the burden of climate-induced mental health issues in these communities.






SEM analysis of climate change impact on women’s mental health in rural areas

Table 5 and Figure 5 presents the results of structural equation modeling (SEM), examining the impact of climate change on women’s mental health in rural areas of the Malakand division, with a focus on District Dir Upper, Dir Lower, and Shangla. These districts were selected due to their relevance to the topic, as they represent rural areas. The table is divided into three sections: path coefficients, model loadings, and model fit indices. The results are explained as follows:

[image: Path analysis diagram illustrating the relationship between climate change and mental health. Climate change factors include temperature increase, extreme weather events, precipitation changes, and environmental degradation. Mental health factors comprise stress, anxiety, depression, post-traumatic stress disorder (PTSD), and overall psychological well-being. Key statistical values include a significant association of 0.65 between climate change and mental health with p-values indicating high significance. Fit indices such as RMSEA, CFI, and TLI, along with chi-square statistics, are noted in a box. The diagram uses directional arrows to indicate causality.]
Figure 5 | SEM path coefficients and loadings.




SEM path coefficients

The path coefficient represents the strength and direction of the relationship between climate change and mental health among women in rural areas. The path coefficient of 0.65 indicates a moderately strong positive relationship between climate change and women’s mental health in rural areas. This suggests that as climate change impacts increase, there is a corresponding increase in mental health issues among women in these communities. The standard error of 0.08 reflects the variability or uncertainty associated with the estimated path coefficient. A smaller standard error indicates greater precision in the estimation of the coefficient. The t-value of 8.13 is calculated by dividing the path coefficient by its standard error. It represents the magnitude of the estimated path coefficient relative to its standard error. In this case, the t-value suggests that the relationship between climate change and women’s mental health is statistically significant. The p-value associated with the t-value is <0.001, indicating that the relationship between climate change and women’s mental health is statistically significant at a high level of confidence (p < 0.001). The significance level is denoted as *** (three asterisks), indicating a highly significant relationship between climate change and women’s mental health in rural areas of the mentioned districts.

Overall, these findings suggest that climate change has a significant and positive impact on the mental health of women living in rural areas, as indicated by the strong and statistically significant path coefficient.





SEM model loadings

The observed indicator Temperature Increase (TI) has a loading (λ) of 0.80, indicating a strong positive relationship between the latent variable Climate Change and the observed indicator. The standard error (SE) for this loading is 0.05, which is relatively low, resulting in a high t-value of 16.00. This t-value is highly significant, with a p-value of P<0.001, denoted as *** (highly significant). In summary, the high loading and significance level suggest that temperature increases are strongly indicative of the impacts of climate change in this region. It suggest that climate change in rural Pakistan exacerbates women’s mental health issues by increasing agricultural stress, water scarcity, health problems, socioeconomic burdens, and displacement risks, leading to heightened anxiety, stress, depression, post-traumatic stress disorder and reduced opportunities for education and employment. The observed indicator Extreme Weather Events (EWE) exhibits a loading (λ) of 0.75, indicating a strong positive relationship between the latent variable Climate Change and the occurrence of extreme weather events. The standard error (SE) associated with this loading is 0.06, resulting in a t-value of 12.50, which is highly significant with a p-value of P<0.001 (*** significance level). This implies that extreme weather events serve as a significant indicator of climate change in the studied areas. Extreme weather events worsened by climate change heighten trauma, stress, care burdens, and economic instability for rural Pakistani women. Social disruption and health risks compound mental health challenges, underscoring urgent need for support. The loading of 0.70 shows a strong positive relationship between Climate Change and Precipitation Changes (PC). The standard error is 0.07, resulting in a t-value of 10.00, which is statistically significant (P<0.001). Changes in precipitation patterns are thus significant indicators of climate change in this region. These changes may exacerbate mental health issues among rural women by contributing to stress, anxiety, and depression due to uncertain weather patterns and agricultural livelihood disruptions. The observed indicator Environmental Degradation (ED) demonstrates a loading (λ) of 0.85, revealing a very strong positive relationship between the latent variable Climate Change and environmental degradation. The standard error (SE) associated with this loading is low at 0.04, resulting in a high t-value of 21.25 and a highly significant p-value of P<0.001 (*** significance level). This underscores that environmental degradation serves as a critical indicator of the impact of climate change in the studied districts. Environmental degradation, worsened by climate change, induces psychological distress, health concerns, livelihood strain, social disruption, and displacement among rural women in Pakistan, necessitating gender-sensitive mitigation strategies and mental health support.

The loading of 0.65 shows a significant positive relationship between the latent variable Mental Health and the observed indicator Stress. The standard error of 0.08 and a t-value of 8.13 indicate this relationship is statistically significant (P<0.001). The statistical significance underscores Stress as a crucial indicator of mental health challenges amidst climate change for rural women. The observed indicator Anxiety (AN) exhibits a loading (λ) of 0.70, highlighting a robust positive relationship between Mental Health and Anxiety. With a low standard error (SE) of 0.07, the high t-value of 10.00 underscores the statistical significance (P<0.001). Anxiety plays a crucial role in the mental health concerns of rural women amidst the impacts of climate change in rural areas of Pakistan. The observed indicator Depression (DE) shows a loading (λ) of 0.75, indicating a strong positive relationship with Mental Health. With a standard error (SE) of 0.06 and a resulting t-value of 12.50, the relationship is highly significant (P<0.001). Depression is a significant indicator of mental health challenges faced by rural women due to climate change. The observed indicator Post-Traumatic Stress Disorder (PTSD) demonstrates a loading (λ) of 0.80, indicating a very strong positive relationship with Mental Health. With a standard error (SE) of 0.05 and a t-value of 16.00, the relationship is highly significant (P<0.001). PTSD emerges as a critical mental health issue for women in rural areas of Pakistan amidst the impacts of climate change. The observed indicator Overall Psychological Well-being (OPW) exhibits a loading (λ) of 0.85, indicating a very strong positive relationship with Mental Health. With a standard error (SE) of 0.04 and a t-value of 21.25, the relationship is highly significant (P<0.001). OPW serves as a critical indicator of mental health among the challenges posed by climate change.

The SEM model illustrates significant relationships between the latent variable Climate Change and its indicators (Temperature Increase, Extreme Weather Events, Precipitation Changes, and Environmental Degradation) as well as between the latent variable Mental Health and its indicators (Stress, Anxiety, Depression, PTSD, and Overall Psychological Well-being). All indicators show highly significant t-values (P<0.001), underscoring the robustness of the model in explaining the impact of climate change on the mental health of women in the studied rural areas of Malakand Division. These findings suggest that climate change significantly affects mental health, manifesting in various psychological issues, which are crucial for policy makers and health professionals to address.





The model fit indices

The model fit indices provide an assessment of how well the Structural Equation Model (SEM) fits the data. The chi-square value of 500.00 with 220 degrees of freedom and a p-value <0.001 indicates a significant difference between the observed and expected covariance matrices. However, chi-square is sensitive to sample size, so additional fit indices are needed for a comprehensive evaluation. The Root Mean Square Error of Approximation (RMSEA) of 0.045 suggests a reasonably good fit as it is below the commonly accepted threshold of 0.05, indicating a close fit between the model and the observed data. The Comparative Fit Index (CFI) value of 0.95 indicates a good fit, with values close to 1 indicating better fit. This suggests that the proposed model fits the data well, explaining a significant portion of the variance in the observed variables. The Tucker-Lewis Index (TLI) value of 0.94 also suggests a good fit. Similar to CFI, values closer to 1 indicate better fit. This index further supports the adequacy of the model in explaining the relationships among the variables. The Standardized Root Mean Square Residual (SRMR) value of 0.040 indicates a good fit, with values close to 0 indicating better fit. This index assesses the discrepancy between the observed and model-implied covariance matrices, suggesting a relatively close fit in this case.

Overall, the model fit indices suggest that the proposed SEM model adequately represents the relationships between climate change and mental health variables in the rural areas of Malakand Division, specifically in District Dir Upper, District Dir Lower, and District Shangla, Pakistan. The model provides a valuable framework for understanding the impact of climate change on the mental health of women in these regions.






ANOVA of rural and agricultural communities and mental health of rural women

The ANOVA results in Table 6 and Figure 6 reveal significant associations between rural and agricultural communities and various mental health outcomes among rural women in the Malakand Division, Pakistan, particularly within the context of climate change impacts.

[image: Bar graph illustrating F-values for mental health outcomes, including stress, anxiety, depression, PTSD, and psychological well-being. All outcomes show significant p-values less than 0.001, indicating very strong statistical significance. The highest F-value is for psychological well-being, followed by depression, anxiety, stress, and PTSD.]
Figure 6 | ANOVA of rural and agricultural communities and mental health of rural women.

The F-value of 412.74 and a p-value of less than 0.001 demonstrate a substantial link between rural and agricultural communities and stress levels among rural women. This underscores the notable impact of rural environments on women’s stress levels, necessitating attention and support. With an F-value of 455.63 and p-value <0.001, there is a significant connection between rural and agricultural communities and anxiety levels among rural women. The analysis reveals a significant relationship between depression levels among rural women and their communities’ rural and agricultural settings, with an F-value of 474.97 and a highly significant p-value of <0.001. The F-value of 318.30 and a p-value of less than 0.001 indicate a significant connection between rural and agricultural communities and the prevalence of PTSD among rural women. This underscores the noteworthy impact of rural environments on women’s mental health, specifically concerning PTSD, warranting targeted interventions and support. The overall Psychological Wellbeing, with an F-value of 536.28 and a p-value of <0.001, shows a significant impact of rural and agricultural communities on the psychological well-being of rural women.





Logistic regression of gender difference in mental health outcomes of rural women

Table 7 and Figure 7 present the results of a logistic regression analysis examining the gender differences in various mental health outcomes among rural women, specifically in the context of how climate change impacts mental health in the Malakand Division, Pakistan. The dependent variables (DVs) are different mental health outcomes, and the independent variable (IV) is gender (coded as women).

[image: Bar chart showing coefficients for mental health outcomes. Stress: 0.40, Anxiety: 0.35, Depression: 0.45, PTSD: 0.30, Psychological Well-being: -0.25. All coefficients have p-values less than 0.001, indicating significance. Bars extend positively except for Psychological Well-being, which is negative.]
Figure 7 | Logistic regression of gender difference in mental health outcomes of rural women.

The coefficient indicates that being a woman is associated with a 0.40 increase in the log odds of experiencing stress. In other words, women in this rural area are significantly more likely to report higher levels of stress compared to their male counterparts. The standard error of 0.05 suggests that the estimate of the coefficient is quite precise. Smaller standard errors typically indicate more reliable coefficient estimates. The z-value of 8.00 shows that the coefficient is 8 standard deviations away from zero, providing strong evidence against the null hypothesis that there is no association between gender and stress. The p-value is less than 0.001, indicating that the result is highly statistically significant. This means that there is a less than 0.1% chance that the observed association is due to random variation alone, reinforcing the reliability of the finding. The 95% confidence interval ranges from 0.30 to 0.50. This interval suggests that we can be 95% confident that the true effect of being a woman on the log odds of experiencing stress lies between these two values. These findings underscore the heightened vulnerability of women to stress in the face of climate change, highlighting the need for targeted mental health interventions and support. The logistic regression analysis reveals that being a woman in the rural areas of Malakand Division, Pakistan, is significantly associated with higher levels of anxiety, with an estimated increase in the log odds of experiencing anxiety by 0.35. This relationship is both statistically significant and precisely estimated, with a very low probability of occurring by chance (P<0.001) and a 95% confidence interval suggesting that the true effect size lies between 0.25 and 0.45. These findings highlight the increased likelihood of anxiety among women in the face of climate change, emphasizing the need for targeted mental health interventions and support. The coefficient indicates that being a woman is associated with a 0.45 increase in the log odds of experiencing depression. This means that women in this rural area are significantly more likely to experience depression compared to men. The standard error of 0.06 indicates that the estimate of the coefficient is reasonably precise. Smaller standard errors generally suggest more reliable coefficient estimates. The z-value of 8.89 shows that the coefficient is 8.89 standard deviations away from zero, providing strong evidence against the null hypothesis that there is no association between gender and depression. The p-value is less than 0.001, indicating that the result is highly statistically significant. This suggests that there is a less than 0.1% chance that the observed association is due to random variation, reinforcing the reliability of the finding. The 95% confidence interval ranges from 0.35 to 0.55. This interval suggests that we can be 95% confident that the true effect of being a woman on the log odds of experiencing depression lies between these two values. These findings underscore the heightened risk of depression among women in the face of climate change, highlighting the need for targeted mental health interventions and support. The results of logistic regression shows that being a woman in the rural areas of Malakand Division, Pakistan, is significantly associated with higher levels of PTSD, with an estimated increase in the log odds of experiencing PTSD by 0.30. This relationship is both statistically significant and precisely estimated, with a very low probability of occurring by chance (P<0.001) and a 95% confidence interval suggesting that the true effect size lies between 0.36 and 0.56. These findings highlight the increased likelihood of PTSD among women in the face of climate change, emphasizing the need for targeted mental health interventions and support.

The results further, express that being a woman in the rural areas of Malakand Division, Pakistan, is significantly associated with lower levels of psychological well-being, with an estimated decrease in the log odds of having high psychological well-being by 0.25. This relationship is both statistically significant and precisely estimated, with a very low probability of occurring by chance (P<0.001) and a 95% confidence interval suggesting that the true effect size lies between -0.35 and -0.15. These findings underscore the negative impact on psychological well-being among women in the face of climate change, highlighting the need for targeted mental health interventions and support.

In the context of climate change in the Malakand Division, these findings suggest that rural women are significantly more likely to experience negative mental health outcomes such as stress, anxiety, depression, and PTSD. This heightened vulnerability can be attributed to the compounded stresses of climate change, including economic hardship, displacement, and increased caregiving burdens. The negative association with psychological well-being further highlights the detrimental impact on overall mental health. These results underline the need for targeted mental health interventions and support systems for rural women in the face of climate change.





Multi regression analysis results

The multi regression analysis as witnessed from Figure 8 examines the impact of various community dynamics on the mental health of rural women in the Malakand Division, Pakistan, particularly in the districts of Dir Upper, Dir Lower, and Shangla. The dependent variable is the mental health of rural women, while the independent variables include social support, community cohesion, access to resources, and cultural norms. The results are given as under:

[image: Bar chart showing coefficients for four factors: Social Support, Community Cohesion, Access to Resources, and Cultural Norms. Social Support has the highest coefficient at 0.78. Community Cohesion, Access to Resources, and Cultural Norms have coefficients around 0.34 to 0.45. Error bars and significance levels (p<0.001) are indicated. Legend denotes different coefficient sets in blue, green, red, and black.]
Figure 8 | Multi regression of mental health of rural women.




Positive impact of social support

The coefficients associated with social support are consistently high, ranging from 0.73 to 0.78. These values indicate that for every unit increase in social support, the mental health of rural women, encompassing aspects like stress, anxiety, depression, PTSD, and psychological well-being, improves by approximately 0.73 to 0.78 units. The low standard error values (ranging from 0.10 to 0.12) suggest that the estimates are precise and reliable. The extremely low p-values (<0.001) indicate that the relationship between social support and mental health is statistically significant, affirming the robustness of the findings. This implies that as the level of social support increases, rural women experience better mental health outcomes. Social support networks, encompassing family, friends, and community members, play a crucial role in buffering against stress, anxiety, and depression, offering emotional, instrumental, and informational support.





Strengthening community cohesion

Similar to social support, the coefficients for community cohesion are also notably positive, ranging from 0.42 to 0.45. This implies that a one-unit increase in community cohesion leads to an improvement in the mental health of rural women by approximately 0.42 to 0.45 units. The standard error values for community cohesion are relatively low, ranging from 0.08 to 0.09, indicating precise estimates. The p-values (<0.001) demonstrate the statistical significance of the relationship between community cohesion and mental health, further reinforcing the importance of cohesive community environments for rural women’s well-being. Stronger community cohesion reflects tighter social bonds, shared values, and mutual trust within the community. Such cohesive environments provide a sense of belonging and security, fostering resilience and psychological well-being among rural women.





Importance of access to resources

The coefficients associated with access to resources are also positively significant, ranging from 0.31 to 0.34. This suggests that enhancing access to resources results in improved mental health outcomes for rural women, with an increase of approximately 0.31 to 0.34 units for every one-unit increase in access to resources. The standard error values (ranging from 0.07 to 0.08) indicate precise estimates. The p-values (<0.001) underscore the statistical significance of the relationship between access to resources and mental health, highlighting the crucial role of resource accessibility in mitigating mental health challenges among rural women. Improved access to essential resources such as healthcare, education, economic opportunities, and infrastructure enhances women’s capabilities and reduces vulnerabilities, consequently contributing to better mental health outcomes. Lack of access to resources, on the other hand, can exacerbate stressors and perpetuate mental health disparities.





Influence of cultural norms

The coefficients associated with cultural norms mirror those of access to resources, ranging from 0.31 to 0.34. This indicates that favorable cultural norms contribute to better mental health outcomes for rural women, with an increase of approximately 0.31 to 0.34 units for every one-unit improvement in cultural norms. The standard error values (ranging from 0.07 to 0.08) signify precise estimates. The p-values (<0.001) affirm the statistical significance of the relationship between cultural norms and mental health, emphasizing the importance of culturally sensitive approaches in promoting mental well-being among rural women. Culturally sensitive approaches that respect and reinforce positive cultural norms can provide a supportive environment conducive to mental well-being. Conversely, oppressive cultural practices or stigmatization surrounding mental health issues can contribute to psychological distress and inhibit help-seeking behavior among rural women.

The intercept values provide insights into the baseline level of mental health among rural women when all independent variables are zero. These intercepts range from 10.24 to 10.45. The standard error values (ranging from 1.45 to 1.56) indicate the precision of these estimates. The extremely low p-values (<0.001) underscore the statistical significance of the intercepts, providing a reliable baseline for understanding mental health among rural women in the absence of the factors under consideration.







Discussion

The results of the multiple regression analysis shed light on the significant impact of climate change on the mental health of rural women in Districts Dir Upper, Dir Lower, and Shangla, parts of Malakand Division, Pakistan. The findings reveal that various climate change factors, including temperature increase, extreme weather events, precipitation changes, and environmental degradation, contribute to mental health issues such as stress, anxiety, and depression among rural women. Empirical evidence from previous studies supports these findings. Research across different regions has consistently shown that climate change-related stressors can exacerbate mental health challenges, particularly among vulnerable populations residing in rural areas (3, 49). For instance, increased temperatures have been associated with heightened levels of psychological distress and heat-related illnesses, impacting overall mental well-being (49, 50). Similarly, the occurrence of extreme weather events such as floods and storms has been linked to post-traumatic stress disorder (PTSD), anxiety, and depression among affected communities (19, 51). However, while the general consensus from previous studies aligns with the current findings regarding the detrimental impact of climate change on mental health, this study provides valuable insights into the specific context of District Malakand, Pakistan. By focusing on rural women in this region, the study highlights the unique vulnerabilities and challenges they face in relation to climate change impacts. Additionally, the emphasis on environmental degradation as a significant contributor to mental health issues underscores the interconnectedness between environmental sustainability and human well-being.

Moreover, the nuanced approach taken in this study, considering multiple climate change variables simultaneously, offers a comprehensive understanding of the complex interactions between environmental factors and mental health outcomes. By examining temperature increase, extreme weather events, precipitation changes, and environmental degradation collectively, the study provides a holistic perspective on the multifaceted nature of climate-induced mental health issues in rural communities.

In contrast to previous research, this study contributes new insights by specifically focusing on rural women in District Malakand and highlighting the prominence of environmental degradation as a key determinant of mental health. By identifying environmental degradation as the most substantial influencing factor, the study underscores the urgent need for targeted interventions to address environmental sustainability alongside mental health support services in vulnerable rural areas.

The findings from the structural equation modeling (SEM) analysis highlight the significant impact of climate change on the mental health of women in rural areas of the Malakand division, specifically in Districts Dir Upper, Dir Lower, and Shangla. The results reveal a strong positive relationship between climate change indicators (such as temperature increase, extreme weather events, precipitation changes, and environmental degradation) and various aspects of women’s mental health (including stress, anxiety, depression, PTSD, and overall psychological well-being).

Empirical evidence from prior research supports these findings, indicating that environmental stressors, such as those exacerbated by climate change, can indeed have detrimental effects on mental health, particularly among vulnerable populations like women in rural areas (8, 52). For instance, studies have shown that factors like extreme weather events, temperature increases, and environmental degradation contribute to heightened levels of anxiety, stress, depression, and post-traumatic stress disorder (PTSD) among affected populations (12, 13, 53, 54).

However, this study adds nuance to the existing literature by focusing specifically on rural areas within the Malakand Division of Pakistan. While previous research has highlighted the broad impacts of climate change on mental health, this study delves deeper into the unique challenges faced by rural women in a specific geographical context. By examining district-level data within Pakistan, the study provides localized insights that can inform targeted interventions and policy responses.

Moreover, the SEM model fit indices indicate that the proposed model adequately captures the relationships between climate change and mental health variables in the studied regions. The model’s good fit suggests that it effectively explains a significant portion of the variance in the observed variables, further supporting the validity of the findings.

In contrast to some previous studies which may have focused on broader populations or different geographical regions, this study’s specific focus on rural areas within the Malakand Division of Pakistan enhances our understanding of the nuanced ways in which climate change impacts mental health. By pinpointing key indicators such as temperature increases, extreme weather events, precipitation changes, and environmental degradation, the study provides actionable insights for policymakers and health professionals working to mitigate the adverse effects of climate change on mental health in these vulnerable communities.

The ANOVA results presented in Table 6 shed light on the significant associations between rural and agricultural communities and various mental health outcomes among rural women in the Malakand Division, Pakistan, particularly in the context of climate change impacts. The findings underscore the profound influence of rural environments on women’s mental well-being, highlighting the need for targeted interventions and support systems.

Empirical evidence corroborates the notion that rural and agricultural settings can significantly impact individuals’ mental health, particularly among women (22). Research by Mezzina et al. (55) found that living in rural areas was associated with higher levels of psychological distress among women, attributed to factors such as social isolation, limited access to mental health services, and economic disparities (56). Similarly, a study by Rugel et al. (57) revealed a higher prevalence of anxiety and depression among rural women compared to their urban counterparts, with environmental stressors and socioeconomic factors playing a pivotal role in shaping mental health outcomes (58).

Moreover, the significant relationship between rural and agricultural communities and stress, anxiety, depression, PTSD, and overall psychological well-being among rural women aligns with existing literature highlighting the impact of environmental factors on mental health outcomes (2, 19). For instance, a study by Hagen et al. (59) demonstrated a strong association between exposure to rural environments and increased risk of PTSD among women, with factors such as natural disasters and agricultural-related stressors contributing to psychological distress (60).

However, what sets this study apart is its focus on the intersectionality of rural settings, agricultural communities, and mental health outcomes, particularly within the context of climate change impacts. While previous research has explored the influence of rural environments on mental health, few studies have specifically examined the unique challenges faced by rural women in agricultural communities, especially in regions vulnerable to climate change.

By delineating the nuanced relationship between rural environments, agricultural communities, and mental health outcomes among rural women, this study provides valuable insights for policymakers, healthcare practitioners, and community stakeholders to develop tailored interventions and support mechanisms that address the multifaceted challenges faced by women in rural settings, particularly in the context of climate change.

The logistic regression analysis presented in Table 7 unveils compelling insights into the gender disparities in various mental health outcomes among rural women in the Malakand Division, Pakistan, particularly concerning the impacts of climate change on mental well-being. The findings underscore the heightened vulnerability of women to stress, anxiety, depression, PTSD, and lower psychological well-being in the face of climate change, emphasizing the urgent need for targeted mental health interventions and support systems.

Empirical evidence substantiates the notion that women in rural areas, particularly in regions vulnerable to climate change, are disproportionately affected by adverse mental health outcomes (49). Research by Otten et al. (61) found that women in rural communities were more likely to report symptoms of stress and anxiety compared to men, attributed to factors such as gender roles, socioeconomic disparities, and limited access to mental health services. Similarly, a study by Sharpe and Davison (62) highlighted the heightened risk of depression and PTSD among women in rural areas exposed to environmental stressors, including climate-related disasters.

Moreover, the negative impact of climate change on psychological well-being among rural women resonates with existing literature on the intersectionality of environmental factors and mental health outcomes. Research by Cianconi et al. (3) demonstrated that exposure to climate-related events, such as floods and droughts, can exacerbate psychological distress among women in rural communities, amplifying existing vulnerabilities and stressors.

However, what distinguishes this study is its comprehensive examination of gender differences in mental health outcomes among rural women, specifically within the context of climate change impacts. While previous research has explored the association between environmental factors and mental health, few studies have focused explicitly on gender disparities and the unique challenges faced by women in rural settings, particularly in regions vulnerable to climate change.

By elucidating the heightened vulnerability of rural women to stress, anxiety, depression, PTSD, and lower psychological well-being in the context of climate change, this study provides crucial insights for policymakers, healthcare practitioners, and community stakeholders to develop targeted interventions and support systems that address the multifaceted challenges faced by women in rural areas.

The multi-regression analysis in Table 8 delves into the intricate dynamics of rural women’s mental health in the Malakand Division, Pakistan, with a focus on community factors such as social support, community cohesion, access to resources, and cultural norms. The results highlight the significant positive impact of these community dynamics on rural women’s mental well-being, underscoring the importance of supportive social environments in mitigating mental health challenges.

Empirical evidence corroborates the findings regarding the positive influence of social support on mental health outcomes among rural women. Research by Kawachi and Berkman (63) demonstrated that strong social support networks were associated with lower levels of psychological distress and improved overall well-being among women in rural communities. Similarly, a study by Sippel et al. (64) highlighted the protective effects of social support against stress-related mental health issues, emphasizing the role of interpersonal relationships in promoting resilience and coping mechanisms.

Moreover, the significance of community cohesion in fostering mental well-being aligns with existing literature on the social determinants of health. Studies by Wallerstein et al. (65) and Eriksson (66) emphasized the importance of cohesive community environments in promoting health equity and reducing disparities in mental health outcomes. Strong social bonds, shared values, and mutual trust within communities provide a supportive foundation for individuals, particularly in challenging circumstances.

Furthermore, the positive association between access to resources and mental health outcomes resonates with research highlighting the role of socioeconomic factors in shaping mental well-being. Studies by Braveman (67) and Stephens (68) underscored the importance of equitable access to resources such as healthcare, education, and economic opportunities in promoting mental health and well-being, particularly among marginalized populations. Similarly, the influence of cultural norms on mental health outcomes underscores the significance of culturally sensitive approaches in mental health promotion. Research by Whaley and Davis (69) emphasized the need for interventions that respect and reinforce positive cultural norms while addressing harmful practices that contribute to mental health disparities. Culturally sensitive approaches can facilitate help-seeking behavior and promote mental well-being within diverse cultural contexts.

While previous studies have examined the impact of individual community factors on mental health outcomes, what sets this study apart is its comprehensive analysis of multiple community dynamics within the context of rural women’s mental health in Pakistan, particularly in the face of climate change impacts. By simultaneously considering social support, community cohesion, access to resources, and cultural norms, this study offers a nuanced understanding of the complex interplay between community environments and mental well-being, providing valuable insights for tailored interventions and support systems.





Conclusion

The comprehensive analysis of climate change impacts on the mental health of rural women in the Malakand Division (Districts Dir Upper, Dir Lower and Shangla), Pakistan, yields crucial insights into the significant challenges faced by this vulnerable population. Across multiple analytical approaches, including multiple regression analysis, structural equation modeling (SEM), ANOVA, and logistic regression, consistent patterns emerge, emphasizing the profound influence of climate change on mental health outcomes among rural women.

Firstly, the multiple regression analysis elucidates the direct impact of climate change factors such as temperature increase, extreme weather events, precipitation changes, and environmental degradation on rural women’s mental health. These findings underscore the urgent need for climate adaptation and mitigation strategies, coupled with mental health support services, to address the escalating mental health burden exacerbated by climate change in rural communities. The SEM analysis further corroborates these findings by revealing strong positive relationships between climate change indicators and mental health outcomes among rural women. Temperature increase, extreme weather events, precipitation changes, and environmental degradation emerge as significant predictors of stress, anxiety, depression, PTSD, and overall psychological well-being. This holistic understanding of climate change impacts on mental health underscores the interconnectedness of environmental and psychological well-being, emphasizing the importance of integrated approaches to address these complex challenges. Moreover, the ANOVA results highlight the significant association between rural and agricultural communities and various mental health outcomes among rural women. The findings underscore the critical role of community contexts in shaping mental health vulnerabilities, particularly within the context of climate change impacts. Targeted interventions aimed at strengthening community resilience and support systems are essential for mitigating the adverse mental health effects of climate change in rural areas. Additionally, the logistic regression analysis reveals gender disparities in mental health outcomes among rural women, with women experiencing higher levels of stress, anxiety, depression, PTSD, and lower levels of psychological well-being compared to men. These findings underscore the intersectional nature of climate change impacts, exacerbating existing gender disparities in mental health outcomes. Gender-sensitive approaches to mental health interventions and support services are imperative to address the unique needs and vulnerabilities of rural women facing climate-induced stressors.





Policy implications

The findings emphasize the necessity for policy interventions that integrate climate change adaptation with mental health support in rural areas. Initiatives should prioritize enhancing social support networks, community cohesion, and access to resources, alongside addressing cultural norms. Gender-sensitive mental health services, community resilience programs, and climate adaptation strategies must be developed and implemented. Policymakers should collaborate across sectors to ensure holistic approaches that mitigate climate-induced stressors, promote psychological well-being, and empower rural women. Public investments in infrastructure, healthcare, education, and livelihood opportunities are essential to build resilience and foster sustainable development in climate-vulnerable communities, ultimately advancing the well-being of rural populations.





Limitations and future directions

While the current research provides valuable insights into the complex interplay between climate change and rural women’s mental health, several limitations warrant attention for future studies. Firstly, the cross-sectional nature of the data restricts causal inference, highlighting the need for longitudinal investigations to elucidate temporal relationships. Additionally, the focus on specific districts within the Malakand Division limits generalizability to broader rural contexts. Future research could adopt a more comprehensive geographic scope and incorporate diverse socio-cultural contexts to enhance the external validity of findings. Furthermore, exploring additional mediating and moderating factors, such as coping strategies and social networks, can enrich our understanding of the mechanisms underlying climate-induced mental health disparities among rural women.
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Background: The rising prevalence of depression in China, coupled with a tightening job market, highlights concern for the workforce’s mental health. Although socioeconomic inequalities in depression have been well documented in high-income countries, the association between socioeconomic status (SES) and depression, along with its work-related mediators, has not been sufficiently studied in China.
Methods: The study participants are 6,536 non-agriculturally employed working adults from the 2020 China Family Panel Studies (CFPS). We build linear regression models to examine the relationship between SES and depression, using education and income as indicators of SES. We also apply a framework based on seemingly unrelated estimation (SUEST) to assess how job conditions, which include job demands and job resources, mediate this relationship.
Results: Both education and income are negatively associated with depression, with education’s association with depression remaining net of income. Mediation analysis reveals that the well-educated tend to occupy less demanding work with shorter working hours and lower probability of on-call duty, which partially helps explain the education-based depression gap. Higher earners experience more demanding work with longer working hours and higher probability of on-call duty, which potentially masks the income-based depression gap. Greater job resources including moderate schedule flexibility and better job security, appear to contribute to explaining the depression gap across SES.
Limitation: The cross-sectional design of this study precludes causal inferences. Not all typical job demands and resources could be included due to data limitations.
Conclusion: Our study provides insights into socioeconomic inequalities in mental health in the Chinese working population, with implications for policies aimed at preventing depression and improving mental health equity.
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1 Introduction

Mental disorders rose to the sixth leading cause of global health loss in 2020, up from tenth in 2010, indicating their increasing impact on global health (1). Depression, one of the most common mental disorders, affected 325 million people worldwide, accounting for approximately 4.3% of the global population (1). Depression is often a recurrent and lifelong illness that impairs psychosocial functioning and reduces quality of life (2, 3). In 2020, it accounted for the largest share (36.4%) of disability-adjusted life years attributable to mental disorders (1).

The global employment-to-population ratio is approximately 60% (4), highlighting the significance of addressing depression in the working population. The prevalence of mental illness is notably high among the working population, with 15 percent of working-age adults experiencing mental disorder (5), which can reduce healthy life expectancy and productivity, with substantial health, social, and health consequences (6–8). Effectively preventing depression among workers not only improves their quality of life but also boosts economic productivity and enhances the well-being of their dependents.

Growing research attention on the social determinants of depression highlights the role of socioeconomic status (SES), often measured through education or income levels, as a key factor (9–11). Despite extensive research from high-income countries, low- and middle-income countries, which experience over 80% of the health loss from depression and face pronounced socioeconomic inequalities, remain insufficiently explored (12, 13).

China, a middle-income country, has experienced rapid economic growth accompanied by increasing income inequality (14). This context has fostered “involution (neijuan),” or intense internal competition (15), and a culture of overwork (16), contributing to the emergence of depression as a significant public health concern. In 2020, 51 million adults aged 20 and older in China were suffering from depressive disorders, representing 17.3% of global cases (1). The examination of socioeconomic inequalities in depression within China’s working population could enhance global discourse on this topic and offer insights for other emerging economies with similar economic dynamics and cultural backgrounds.

Identifying the mediators that link SES to depression is essential for a deeper understanding of the mechanisms underlying socioeconomic inequalities in depression. For the working population, job conditions may serve as a crucial mediator in the association between SES and depression. Drawing on the Job Demand-Resource model, job conditions can be categorized into job demands (also referred to as stressors) and job resources, offering a framework for understanding their impact (17).

Job demands, such as long working hours, irregular work schedules, and work-family boundary-crossing requirements, are challenging aspects of work that may lead to depression (17). Some Western studies suggest a “stress of higher status” pattern, in which increased job demands among higher SES individuals mask socioeconomic disparities in depression (18, 19). These concerns are rooted in Coser’s “greedy institution” theory (20) and Blair-Loy’s concept of the “work devotion schema” (21), which posits that higher-status workers face limitless demands for effort and energy due to the intense allegiance and unwavering commitment required of them (22). Conversely, other research indicates that lower SES individuals face heavier job demands, contributing to socioeconomic inequalities in depression, which suggest a “stress of lower status” pattern (23–25). While there is a lack of evidence from non-Western contexts to contribute to this debate, it is possible that higher SES individuals in China may experience increased depression due to the stressors associated with maintaining or improving their status in a highly competitive labor market, although further investigation is needed.

Job resources include beneficial aspects such as schedule control, job authority, and job security (26). It is hypothesized that an abundance of job resources that serve as a sense of mastery and perceived control among those with higher SES may contribute to their lower depression levels (27, 28), but empirical examination of job resources as a mediator in the SES-depression relationship has been limited, particularly in China.

It is crucial to separately investigate how income and education correlate with depression to fully understand how depression is distributed across SES. Each measure—education and income—captures a unique aspect of SES, potentially linking to depression through different mechanisms (12, 29, 30), and their impact can vary significantly across societies (31–34). Given the cultural emphasis on academic success in China (35, 36), we specifically investigate whether education is associated with lower depression levels, independent of income. Furthermore, a detailed examination of how job demands and resources mediate the relationships between education, income, and depression could reveal distinct pathways associated with depression. This analysis would complement existing research that has identified various patterns in how job conditions mediate these relationships (11).

In sum, the present study attempts to fill the gaps by investigating the following questions: For China’s working population, (1) What is the relationship between SES and depression? Both income and education are considered as SES indicators to obtain a complete picture from different dimensions of this relationship. (2) How do job conditions, divided into job demands and job resources, mediate the education- and income-depression relationship? We analyze the potential mediating effect of job conditions in the relationship between SES and depression to test whether the Chinese evidence favors the “stress of higher status” pattern or suggests an alternative explanation.



2 Data and methods


2.1 Sample

The data is derived from the China Family Panel Studies (CFPS), a nationally representative, biennial longitudinal survey conducted by the Institute of Social Science Survey (ISSS) at Peking University since 2010. The survey collects a wide range of variables at the individual, family, and community levels, aiming to reflect the changes in China society, economy, education, and health. The CFPS sample covers 25 provinces, cities, and autonomous regions, representing approximately 95% of China’s population. It employs a multi-stage, multi-level probability proportional to size (PPS) sampling method, with a three-stage sampling of “district/county-village/neighborhood committee-household.” In the present study, we used survey data collected in 2020, with a cross-sectional response rate at the household level of 62%. We selected non-agriculturally employed workers between the ages of 18 and 65, and removed cases with missing values, leaving a final sample of N = 6,536. The sample selection process is shown in Figure 1. To ensure that the 2020 wave maintains its representativeness of China’s population, CFPS applies cross-sectional weights to adjust for sample attrition and enhance alignment with national demographic structures.

[image: Flowchart summarizing the selection process for CFPS 2020 respondents. Starting with 28,530 respondents, 20,382 were deemed ineligible due to reasons like nationality and age, leaving 8,148 eligible respondents. Of these, 1,612 were excluded for missing data on several criteria, resulting in 6,536 respondents included in the main analysis.]

FIGURE 1
 Sample selection flow chart.




2.2 Variables


2.2.1 Depression measure

The Center for Epidemiologic Studies Depression (CES-D8) scale, created by Radloff (37), was utilized in the 2020 CFPS survey to measure depression. Respondents reported their frequency of eight negative feelings experienced in the past week, such as feeling lonely or sad, having trouble sleeping, or finding it difficult to enjoy life. Response options range from “never (less than one day),” “sometimes (1–2 days),” “often (3–4 days),” to “most of the time (5–7 days),” with scores ranging from 0 to 3. The total score on the scale ranges from 0 to 24, with higher scores indicating more severe depressive symptoms. The CES-D-8 scale has been shown to have good reliability and validity in screening for depressive symptoms in previous studies (38, 39).



2.2.2 SES measures

One of the authors of the “stress of higher status” hypothesis, used both education and occupational income as indicators of occupational SES (11, 29) to test the hypothesis. We follow his lead to investigate the SES-depression relationship, as well as how job conditions mediate it.

Education is categorized into 4 levels ranging from “less than high school,” “high school and technical secondary school,” “3-year vocational college,” to “4-year college and above.”

Occupational income is defined as total income from all paid employment in the past 12 months and is compared by quintile in our analyses.


2.2.2.1 Job conditions measures

Unlike other popular psychological models in the occupational context, the Job Demands-Resources (JD-R) model encompasses a broader range of job characteristics, integrating elements from other models and assuming any demand or resource can impact employees’ health and well-being (40, 41). Hence, we choose the JD-R model for theoretical analyses to examine how the job stressors and resources are related to depression and in which way they mediate the SES-depression association. The JD-R model includes various indicators for job demands and resources. While the China Family Panel Studies (CFPS) offers limited job-related variables, it provides the best coverage and response rate among available public datasets in China, to our knowledge. Therefore, we utilize CFPS job-related variables as proxies for job demands and resources.



2.2.2.2 Job demands measures

The “stress of higher status” hypothesis suggests that higher-SES individuals face greater job demands, particularly longer working hours and work-family role blurring and conflict (19, 28), which may contribute to increased mental illness such as anxiety and depression (11, 40, 42). The frequency of work-related contact outside of normal working hours has been employed in some studies to measure the extent of work-family role blurring (11, 43). Similarly, on-call duty in our study, which requires around-the-clock contact and work availability, fosters the permeability of work-nonwork boundaries (44, 45), and thus can also be taken as a proxy for role blurring. Studies suggest that on-call duty causes mental illness, including depression (46). However, some other studies suggest an opposite pattern of “stress of lower status” with evidence that low-status workers tend to work longer hours and are more likely to be on-call (23–25). Shift work (i.e., night shift, weekend shift), which represents the demands of work abnormally scheduled outside standard daytime, has also been found to be associated with lower status (47), and serves as a significant predictor of depression (8, 48).

Here, we measure weekly working hours based on the average hours per week the respondent worked for the job in the past 12 months. We measure on-call duty by the item “Is it because of the demands of the job that your phone cannot be switched off 24 h a day and you are always on call?.” Individuals who answered yes are coded 1, while others are coded 0. Nightshift frequency is measured by one’s average frequency of working night shift in the past 12 months. Responses are categorized as: “never” (the reference group), “no more than once a week,” and “several times a week/every day.” Weekend at work frequency is measured by the average frequency of working on weekends in the past 12 months. Responses are categorized as: “no more than once a month” (the reference group), “several times a month but less than every week,” and “every week.”



2.2.2.3 Job resources measures

Job resources refer to aspects of job that should help workers manage job pressure, including schedule flexibility, job authority and job security (26). These resources are generally found to be closely related to higher statuses (49, 50) and lower depression (22, 51, 52), with the exception of the relationship between job authority and mental health, which has reached mixed conclusions (53, 54).

Schedule flexibility, representing employees’ discretion over the timing and duration of work (55), is measured by the item “How flexible have you been with your working hours for this job?.” Here, working hours refer to when you start and finish work, not the total number of hours you work each week. Responses are categorized as: “(Completely flexible) The working hours are not fixed. They depend on work needs, and determined by myself,” “(Semi-flexible) There are fixed hours and I can adapt the hours with certain limits” (the reference group), and “(Completely fixed) They are completely fixed or set by the superintendent.” Regarding job authority, involving control over others’ work (55), direct supervision is widely taken as an adequate proxy for measuring the authority resource in the absence of a detailed subjective indicator of job authority (56–58). We measure direct supervision by the item “Do you have any direct subordinates?.” Individuals who answered yes are coded 1, while others are coded 0. Job security, which can be considered a perceived organizational resource leading to work stability and durability (26, 40), is measured by the item “How satisfied are you with this job security?” Responses are scored on a five-point Likert scale ranging from “very unsatisfied” (1) to “very satisfied” (5).




2.2.3 Control variables

Sociodemographic variables include gender, age, age2, marital status, self-rated health and region. We also control for some job-related covariates such as employment type and occupation. As for employment type, the public sector refers to employment in government departments, people’s organizations, and public institutions. The non-private sector refers to employment in state-owned enterprises. The private sector refers to employment in private businesses. As for occupation, we use the CFPS-provided codes to compare “legislators, senior officials and manager,” “professional,” “technicians,” “clerks,” “service and sales,” “trade workers,” “plant and machine operators and assemblers,” and “elementary workers.”

Table 1 provides a descriptive analysis of key variables used in the study, including measures of depression, socioeconomic status (SES), job demands, job resources and control variables.



TABLE 1 Descriptive statistics of variables included in the analysis (N = 6,536).1
[image: A table with various measures and characteristics. Depression Measure shows CESD at 5.3. SES Measures include Education Level ranging from less than high school to 4-year college. Occupational Income is divided into five quantiles. Sociodemographic Characteristics cover age, urban versus rural residence, gender distribution, marital status, self-rated health, and region. Job Demands Measures include weekly working hours, on-call duty, night shift, and weekend work frequency. Job Resources Measures involve direct supervision, job security, and schedule flexibility. Other covariates include employment type and occupation, listing several categories such as legislators, professionals, and service workers.]




2.3 Statistical analyses

The analysis is divided in two main sections. In the first one, to illustrate the SES-job demands and SES-job resources gradient, we look at the distribution of job demands and job resources across different levels of education and income. Depending on the nature of the job demands or resources measures as independent variables, appropriate statistical models are employed, including OLS regression for continuous variables such as weekly working hours and job security, binary logistic regression for binary variables such as on-call duty and direct supervision, ordinal logistic regression for ordinal variables including nightshift frequency and weekend at work frequency, and multinomial logistic regression for schedule flexibility, a categorical variable with three categories.

In the second section, we use linear regression models to evaluate the hypotheses about the SES-depression relationship, and then assess the mediator roles of job demands and job resources. The baseline model (Model A) only includes the two SES indicators, education and income, and control variables. Subsequent models successively include different job demands (Models S1-S5) and job resources (Models S7-S9), as shown in Supplementary Table S2. All the above analyses are performed in R 4.3.1. All regression models are weighted by the “standardized cross-sectional weight (individual level)” to adjust for potential sampling biases and ensure representativeness of the results.

To examine the mediating effects of job demands and resources on the relationship between education, income, and depression, we apply a framework based on seemingly unrelated estimation (SUEST) (59), which facilitates the calculation of cross-model covariances to test the equality of SES coefficients across models, as well as the discrete change in the SES coefficients between the baseline and subsequent models, which helps to evaluate how job conditions might mediate the relationship between SES and depression. The above cross-model tests and calculations are performed in Stata 17.0, via the “gsem” command.

Considering family economic status may confound the SES-depression relationship, we conduct a sensitivity analysis to assess the robustness of our main findings after adjusting for household income (as shown in Model B) in a reduced sample (N = 6,397) due to the high rate of missing data for this variable.




3 Results


3.1 The association between SES and depression

The baseline model (Model A) in Table 2 shows that both education and income are negatively associated with depression, controlling for each other and other conditions. With the exception of the highest income group, depression decreases across SES groups. The 4-year college and above group and the second highest income group exhibit the greatest reduction in depression scores compared to the lowest groups.



TABLE 2 Regression analysis of depression on socioeconomic status (SES; N = 6,536).
[image: Table titled "Model A (Baseline model)" showing regression coefficients for education level and occupational income. Higher education levels and income quantiles are negatively associated with the baseline groups. Standard errors are in parentheses. Statistical significance is indicated with asterisks, and notes include controls and metrics like R² and AIC.]



3.2 The mediating effect of job conditions

First, we examine the relationship between SES and job demands and job resources. As shown in Supplementary Table S1A, regarding the association between education and job demands, weekly working hours and weekend at work frequency decline across all education levels. Higher education levels are associated with lower nightshift frequency, though the difference between the high school and the lowest education group is not statistically significant. Additionally, the 4-year college and above group, representing the highest education level in our study, exhibits the largest and statistically significant reduction in the likelihood of on-call duty compared to the lowest education group, whereas differences between other education groups and the lowest education group are not statistically significant. In contrast, the association between income and job demands shows a different pattern from that of education. Income is positively associated with weekly working hours and on-call duty, except that the difference between income quantile 2 and the reference group (income quantile 1) is not statistically significant. Furthermore, income is not significantly associated with nightshift frequency or weekend work frequency.

As shown in Supplementary Table S1B, regarding the association between SES and job resources, individuals with higher education and income levels generally have moderate schedule flexibility (also referred to as semi-fixed flexibility) compared to those with lower education and income levels. Additionally, those with higher education and income are more likely to hold supervisory positions, although the difference between income quantile 2 and the lowest income level is not statistically significant. Higher education is also associated with greater job security, though the difference between high school graduates and the lowest education group is not statistically significant. Among income groups, only the highest earners report significantly better job security than the lowest earners, with no significant differences found between the other income levels and the lowest income level.

Next, we analyze the association between job conditions and depression. As shown in Supplementary Table S2, the analysis of job demands indicates that weekly working hours, on-call duty, nightshift frequency and weekend at work frequency are associated positively with depression. The analysis of job resources suggests that resources including moderate schedule flexibility and job security are associated negatively with depression. However, holding supervisory positions is not significantly associated with depression.

In examining the potential mediating effect of job conditions in the SES-depression association, we then compute the cross-model differences for the discrete change in the estimated coefficient of a level of SES before and after (after minus before) controlling for each measure of job demand or job resource, as shown in Tables 3, 4, and assess their statistical significance.



TABLE 3 Cross-model difference for discrete change (after-before) of a level of socioeconomic status (SES) after controlling for job demands (N = 6,536).
[image: A table shows the impact of education level and occupational income on job demands including weekly working hours, on-call duty, nightshift frequency, and weekend work frequency. Negative and positive coefficients with standard errors are listed for each category. Statistical significance is indicated by symbols: ‡ for p < 0.1, * for p < 0.05, ** for p < 0.01, and *** for p < 0.001. The reference groups are below high school for education level and income quantile one for occupational income. All models control for various demographic and employment factors. Standard errors are in parentheses.]



TABLE 4 Cross-model difference for discrete change (after-before) of a level of socioeconomic status (SES) after controlling for job resources (N = 6,536).
[image: Table displaying the effects of education level and occupational income on job resources: schedule flexibility, direct supervision, and job security. The values show coefficients and standard errors. Education levels include high school, vocational college, and college. Occupational income is divided into five quantiles. Significant effects on job security are noted for college education and higher income quantiles. Models control for demographic and socio-economic factors. Significance levels are indicated with asterisks.]

As shown in Table 3, including certain job-demand measures, such as weekly working hours and on-call duty, significantly reduces education-related differences in depression. Specifically, people with higher education levels tend to work fewer hours, which partly explains these differences. Furthermore, individuals with a 4-year college education or above, the highest level in our study, are less likely to have on-call duties. This helps explain the difference in depression between the highest and lowest education levels. However, the discrete changes in the coefficients for high school and 3-year vocational college education levels are not statistically significant, suggesting that on-call duty does not explain the differences in depression between these groups and the lowest education level. Additionally, the discrete changes in the estimated education coefficients are not statistically significant after controlling for other job-demand measures, such as nightshift frequency and weekend work frequency, indicating that these measures do not account for the education differences in depression.

We also examine the potential mediating effect of job demands in the income-depression association. The inclusion of weekly working hours significantly increases the size of the coefficients of income quantile 2 and income quantile 3, and marginally significantly increases the size of the coefficients of income quantile 5, indicating that the difference in depression between these income levels and the lowest income level is suppressed. In other words, were it not for the longer working hours, the depression difference between people at these higher income levels and people at the lowest income level would have been even greater. The inclusion of on-call duty significantly increases the size of the coefficients of income quantile 3, indicating that the difference in depression between income quantile 3 and the lowest income level is suppressed. In other words, were it not for the higher probability of on-call duty, the difference in depression between the middle and lowest income groups would have been even greater. Similar to their role in the education-depression association, nightshift frequency and weekend work frequency cannot explain the income-depression association.

As shown in Table 4, including job security as a job-resource measure significantly decreases the coefficient for the 4-year college and above group, suggesting that job security may help to explain the depression difference between the highest and lowest education levels. However, job security does not account for depression differences between the lowest and other education levels. Similarly, schedule flexibility may contribute to the depression difference between the 3-year vocational college or 4-year college and above groups and the lowest education level, as indicated by marginally significant coefficient changes, though further investigation is needed. The potential mediating effect of holding a direct supervision position in the education-depression association is unsupported, as coefficient changes across education levels are not statistically significant.

For the income-depression association, including job security and schedule flexibility results in only a marginally significant decrease in the coefficient for income quantile 5. This suggests that job security may help explain the difference in depression between the highest and lowest income groups, although further validation is needed. Similarly, the mediating effect of holding a direct supervisory position in the income-depression association is not supported.



3.3 Sensitivity analysis

In the sensitivity analysis, we introduce the logarithm of “yearly net household income” into the baseline model to account for potential confounding effects of household income on the SES-depression association. This analysis is conducted on a reduced sample (N = 6,397) due to missing data on household income. As shown in Table 5, the coefficients for education level and occupational income remain largely unchanged. The log-transformed yearly net household income is negatively significantly associated with depression, indicating that those with higher family income have lower levels of depression. Education and occupational income both show significant associations with depression, even when controlling for each other and other conditions. Overall, the sensitivity analysis supports the robustness of our main findings regarding the SES-depression relationship.



TABLE 5 Regression analysis of depression on socioeconomic status (SES), controlling for household income (N = 6,397).
[image: Sensitivity analysis table from Model B showing coefficients and standard errors for education level and occupational income. Education levels include high school, vocational college, and college, with decreasing negative coefficients. Income quantiles also display negative coefficients. Intercept is 7.624. Model significance noted by asterisks, with R-squared values and AIC provided.]




4 Discussion

Using CFPS 2020 data, a nationally representative sample, we explore the relationships between SES, job conditions, and depression in the Chinese working population. Our first main finding is that both education and income are negatively associated with depression, with education’s association with depression remaining net of income, which is consistent with some Chinese evidence (60) while contradicting some studies from Western contexts, like Schieman and Koltai (11), which suggest that income fully accounts for the association between education and depression. This may stem from China’s cultural emphasis on education, which makes the benefits of education for mental health go well beyond the return on income and more to the self-fulfillment and social recognition that education directly brings (35, 36). Another potential explanation could be the unique relationships that education and income each have with job demands, given that job demands are closely associated with depression. This will be further explored in the subsequent discussion on the mediating role of job conditions in the SES-depression relationship.

Additionally, this study examines the mediating role of job conditions, encompassing job demands and job resources, between SES and depression. Our findings reveal that job demands may act differently in the education and income’s association with depression. As for the mediating role of job demands in the education-depression association, compared to those with less than a high school degree, better educated people have fewer working hours, and those with a 4-year college degree have less likelihood of on-call duty. This contributes to the observed gap in depression between those with lower and higher education levels, suggesting a “stress of lower status” pattern. Regarding the association between income and depression, were it not for the significantly longer working hours required of the second lowest and middle earners and the marginally significantly longer working hours required of the highest earners, as well as the greater likelihood of on-call duty required of the middle earners, the depression gap between these groups of higher earners and the lowest earners would have been even greater, providing partial support to the “stress of higher status” hypothesis. This variation helps clarify the unique relationships that education and income each have with depression. Given that the mediating effects are not consistently significant across all SES levels when compared to the lowest level, these findings should be interpreted with caution. Furthermore, we found no support for a mediating effect of nightshift and weekend shift frequency in either the education-depression or income-depression association.

One possible reason for the lower job demands of the better educated is that higher educational attainment provides an advantage in the employment market, allowing these highly educated individuals to gravitate toward less demanding jobs during the job search phase (61, 62).

Meanwhile, in accord with the existing American evidence (11), our study shows that the income-based differences in depression levels appear to be obscured by some job demands. In our study, higher earners, affected by a sluggish economy and Confucian success values, seem willing to engage in more time-intensive work as a self-motivated trade-off for higher salaries. This self-exploitation benefits the “greedy institutions” but may contribute to the burnout and depression amidst accelerating demands and self-imposed expectations.

Job resources may also mediate the SES-depression association, though the evidence is relatively weak, as most changes in the coefficients for education or income categories after accounting for job resource measures do not reach statistical significance or are only marginally significant. One exception is the mediating effect of job security on the depression difference between the most and least educated groups; specifically, the most educated have higher job security, which may partially explain their lower depression levels compared to the least educated. However, the mediating effect of schedule flexibility in the depression difference between the most and least educated groups is only marginally significant, requiring further investigation to confirm its role. Similarly, higher job security and moderate schedule flexibility among the highest income earners may partially explain their lower depression levels compared to the lowest income earners, but these effects are only marginally significant and warrant further investigation. In addition, we found no support for a mediating effect of holding a direct supervisory role—another job resource measure—in either the education-depression or income-depression association. The preliminary findings highlight the need for societal awareness and action, as poorly educated and low-income workers appear to have fewer job resources, potentially leading to higher levels of depression.

In summary, the association between education and depression persists even when accounting for income can be partly explained by the fact that higher earners are more exposed to some increased job demands, which leads to depression. Conversely, the well-educated generally benefit from less demanding jobs thanks to their advanced level of education.

Our study has several limitations that should be acknowledged. First, we conduct a cross-sectional analysis using the most recent available CFPS data because our primary objective is to examine the distribution of depression across SES and the mediating role of job conditions. This approach helps identify which SES groups are most disadvantaged and the underlying reasons. Additionally, only CFPS 2020 includes certain job demands variables, such as on-call duty, shift work frequency, and schedule flexibility. As a result, we could not use earlier wave data to predict depression outcomes, limiting our ability to perform a longitudinal study. Due to the cross-sectional design, our study does not establish causal relationships. Further longitudinal research is necessary to fully understand the associations between SES and depression. Second, this study does not encompass all typical job demands and resources outlined in the JD-R model. While the JD-R model highlights the importance of interpersonal support from supervisors and colleagues as job resources, and subjective job stress and work–family conflict as key job demands, we were unable to explore their mediating effects due to data limitations. Similarly, for psychological workload, we used measures such as self-reported working hours as its proxies, acknowledging that this approach may be somewhat tenuous. Future research is needed to better align with the JD-R model when more comprehensive Chinese data, including a wider range of job conditions, becomes available. Third, although occupational status is also an important measure of SES, we treat employees’ occupations as a control variable rather than investigating the occupation-depression relationship and how job conditions mitigate this relationship. Given the study’s scope and feasibility, we decided to focus on the association between education, income, and depression. Including occupation as an additional variable of SES could have added complexity beyond our research’s intended scope, which could be investigated in future research.



5 Conclusion

The present study sheds light on the SES-depression relationship in the Chinese workforce, revealing the nuanced roles of education and income, and, in particular, highlighting the mediating role of job conditions. This study provides preliminary evidence of distinctive patterns of greater job demands (i.e., working hours and on-call duty) associated with lower education and higher income, and the disadvantaged job resources (i.e., schedule flexibility and job security) associated with lower SES that lead to depression, contributing to the understanding of socioeconomic inequalities in depression in a non-Western context. While the negative associations between SES and depression are robust, the mediating effects of job conditions—particularly job resources—are less conclusive, as the mediating effects of most job resource measures only reach marginal or no statistical significance. Consequently, the findings related to the mediation analysis should be interpreted with caution and further research is needed. Based on these preliminary results, policymakers are encouraged to consider adopting regulations that enhance work-life balance, especially for high earners and less educated individuals, who tend to face higher job demands. Efforts are also needed to reduce the potential disparities in job resources across different SES groups to alleviate the socioeconomic inequalities in depression.
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Introduction: The community environment is a significant social determinant affecting individual mental health.
Purpose: This study explores the impact mechanisms and urban-rural heterogeneity in the relationship between socioeconomic status and individual mental health, focusing on community environmental perceptions and neighborhood interactions.
Methods: This study used data from the 2021 Chinese General Social Survey (CGSS), selecting a sample of 1,974 respondents. First, a structural equation modeling (SEM) approach was employed for path analysis. Second, a bias-corrected nonparametric percentile bootstrap method was used to test for mediation effects and estimate confidence intervals. Finally, the heterogeneity of the mediation model across urban and rural communities was examined based on community type.
Results: The results indicate that socioeconomic status is the primary determinant of mental health disparities. The mechanisms of environmental perception and social interaction play significant roles in bridging health disparities between social classes. Moreover, these mediating effects show considerable urban-rural heterogeneity. Specifically, the environmental perception mechanism has a stronger impact on rural residents, while social interaction mechanisms are more pronounced in urban communities.
Discussion: The study emphasizes the importance of addressing environmental pollution and enhancing community social interactions as key strategies to reduce health disparities. Improving ecological governance and fostering community engagement, are essential for narrowing the health gap across socioeconomic groups.
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1 Introduction

Health is an essential prerequisite for human development, a cornerstone of economic and social progress, and a symbol of a nation’s wealth and strength. China has consistently prioritized public health within its development strategy, with numerous initiatives aimed at improving national health. The CPC Central Committee and the State Council issued the “Healthy China 2030” Plan Outline, which emphasizes “placing health as a priority in development, and building and sharing health for all,” highlighting health’s role in promoting comprehensive human and socioeconomic development and proposing the development of “health care.” Simultaneously, the Outline sets the goal of establishing “healthy cities” and “healthy rural areas and towns.” The 14th Five-Year Plan for National Health, issued by the General Office of the State Council, acknowledges that while public health is steadily improving, Chinese residents still face a complex situation in which multiple health threats coexist and various factors influence health outcomes. Therefore, identifying the factors and processes that limit population health development at the theoretical level, while enhancing public health, is crucial for achieving Chinese-style modernization.

Link and Phelan (1) argued that socioeconomic status significantly influences individual health. Individuals from different socioeconomic backgrounds exhibit significant health disparities, which often worsen as the income gap between the wealthy and the impoverished expands; this social stratification of health is referred to as the “status syndrome” (2). Despite the fundamental role of socioeconomic status as a distal determinant of individual health, health issues are inevitably influenced by proximal factors. Consequently, it is crucial to thoroughly analyze the relationship between socioeconomic status and individual health, as well as investigate the mediating mechanisms through which socioeconomic status impacts health disparities.

Community serves as the foundation of an individual’s existence and plays a critical role in securing personal health. Previous research indicates that individuals dissatisfied with their communal environments are more likely to experience depression. Objective environmental factors within the community, such as polluted air, water, and noise, may exacerbate psychological stress and precipitate depression (3, 4). Interpersonal factors within the community may also influence residents’ health. The environment exerts a typical “neighborhood effect” on individual health at the community level (5). Neighborhood effects can be categorized into four primary types: social-interactive, social service, environmental, and geographical. The social-interactive and environmental mechanisms pertain to the effects of community social interactions and perceptions of pollution on individual health, respectively (6, 7). Established domestic studies have also examined the mediating mechanisms of health inequalities arising from an individual’s social status, encompassing not only proximal factors such as material resources, lifestyle, and psychosocial elements but also macro-environmental factors that contribute to illness and social contexts, emphasizing the importance of both macro (e.g., national) and micro (e.g., community) social environments (8–10).

This study was based on China’s 2021 General Social Survey (CGSS) data. From the standpoint of the community environment (community environment and community interpersonal environment), structural equation modeling was used to investigate how neighborhood effects affect health differentiation between classes and the urban–rural community heterogeneity of neighborhood effects. We sought to gain a deeper understanding of present health disparities through the lens of neighborhood effects and provide fresh theoretical insights and empirical experiences to improve China’s national health and promote equitable socioeconomic growth.



2 Literature review


2.1 The effect of socioeconomic status on individual mental health

Individual health stratification is a widespread sociological research topic. Academics have classified health-related factors based on their causal distance into three categories: distal (socioeconomic status and social environment), mid-range (community environment, neighborhood, and social support), and proximal (lifestyle) (11–13). Most scholars agree that socioeconomic position is an essential determinant of health (1). However, research on the intermediary mechanisms involved remains in its early stages. Although reducing health disparities between social classes remains a critical academic concern, studies indicate that there is no downward trend in health inequalities arising from socioeconomic status. Instead, the trend that individuals in higher socioeconomic status groups experience better health than those in lower socioeconomic status groups remains consistent across time and space (14).

Health is a multifaceted concept encompassing at least two dimensions: physical and mental health. According to the World Health Organization, mental health is an integral and essential component of overall health. Mental health encompasses not only the absence of mental disorders but also “the ability of an individual to recognize his or her abilities, cope with the normal stresses of life, work productively, and contribute to his or her community.” Socio-environmental factors are the most significant determinants of mental health. The incidence of mental disorders, particularly depression, among Chinese populations has shown a significant upward trend. More than 95 million people in China experience depression (15). Recent research indicates that mental health is more sensitive and responsive to changes in the social environment than physical health (16), suggesting that studying the health effects of social determinants through the lens of mental health may be more practical. The issues of socioeconomic status and health inequality are reflected in individuals’ psychological dimensions, as evidenced by the fact that individuals with higher socioeconomic status experience fewer mental illnesses, depressive episodes, and other negative emotions (17, 18). Based on this, the current study investigates the relationship between socioeconomic status and individual mental health, laying the foundation for subsequent tests of mediating mechanisms.

 H1: Individual mental health is positively correlated with socioeconomic status.





2.2 Mediating effects of neighborhood effects

In recent years, scholars both domestically and internationally have extensively explored the mechanisms of neighborhood effects and concluded that the community environment shapes individual cognitive and behavioral patterns, both directly and indirectly, through a variety of mechanisms that profoundly impact individual mental health. The key influencing pathways identified include social-interactive, social service, environmental, and geographical mechanisms (19). This study focuses on community environmental issues, specifically investigating how environmental pollution and social interaction contribute to health disparities across social classes.


2.2.1 Perception of environmental pollution

Environmental mechanisms refer to attributes such as environmental pollution within the community space where individuals reside, which may directly or indirectly affect residents’ mental health. These mechanisms are often used to explain the influence of community characteristics on individual health outcomes (7, 20). In exploring the relationship between socioeconomic status, subjective perceptions of environmental pollution, and mental health, theories such as environmental exploitation theory and environmental risk perception theory provide important theoretical frameworks.

Environmental exploitation theory is divided into absolute exploitation and relative exploitation. Absolute environmental exploitation emphasizes the direct impact of environmental pollution, considering it as an objective “exploiting force” that affects individuals’ physical and psychological health. Research indicates that long-term exposure to highly polluted environments, such as air and noise pollution, has a significant negative impact on individuals’ mental health, regardless of their socioeconomic status (36). In contrast, relative environmental exploitation theory focuses on the unequal exposure to environmental pollution due to socioeconomic disparities. It suggests that individuals with lower socioeconomic status are at a disadvantage in terms of exposure to environmental pollution, which is not only a result of the widespread presence of pollution but also due to their lower social status and lack of resources. Specifically, the lower an individual’s socioeconomic status, the higher their exposure to objective environmental pollution, which leads to a heightened perception of environmental pollution and a deterioration in mental health (21, 22).

Subjective environmental pollution perception refers to an individual’s subjective experience formed by their perception and psychological judgment of the surrounding environment and its changes, which plays an important mediating role in mental health. Environmental risk perception theory emphasizes that individuals’ perception of environmental pollution is not only dependent on the objective degree of pollution but also influenced by factors such as socioeconomic status and subjective cognitive biases (23). An increasing body of research shows that an individual’s subjective perception of environmental pollution does not always align with their actual objective exposure levels. Individuals with higher socioeconomic status typically possess better education, greater environmental knowledge, and stronger information access capabilities, which makes them more likely to perceive potential environmental risks when confronted with pollution. Even if individuals with higher socioeconomic status face lower levels of actual exposure, their environmental cognition and alertness lead to a stronger subjective perception of pollution. This subjective perception may cause “environmental anxiety” and prolonged psychological stress, which can have an adverse effect on their mental health (24, 25). In summary, by integrating environmental risk perception theory, the third hypothesis of this study is proposed:


H2: The higher an individual’s socioeconomic status, the greater their perception of environmental pollution, which negatively impacts their mental health.
 



2.2.2 Community social interaction

The social-interactive mechanism refers to the endogenous social processes within a community, which are considered central to neighborhood effect theory (including social contagion, collective socialization, social networks, social cohesion, and social control) (20). Social science examines the behavioral consequences of individual social interactions, suggesting that individuals can enhance their social capital through interactions with neighbors, thereby obtaining benefits such as increased income and improved health. Studies indicate that individuals from lower socioeconomic backgrounds are more likely to rely on close-knit community ties to access these resources, exhibiting a greater inclination for social interaction within the community. In contrast, individuals from higher socioeconomic backgrounds tend to rely more on their personal abilities and external networks, often displaying lower levels of interpersonal interaction within the community (26, 27). While individuals with higher socioeconomic status can access additional resources by expanding their networks, this outwardly oriented network structure may reduce their social participation and interactions within the local community, thereby diminishing daily connections with neighbors. This “network separation” results in a lack of localized social support within the community, potentially leading to feelings of emotional isolation, which adversely affect mental health. Based on these findings, the third research hypothesis is proposed:


H3: Individuals with high socioeconomic status tend to participate in fewer socially engaged activities within society, which negatively impacts their mental well-being.
 

Hypotheses 2 and 3 posit that the community meso-environment can mitigate the health disadvantages of lower socioeconomic groups, safeguard the health of disadvantaged individuals, and bridge the health gap between classes, which will be empirically tested in this study.




2.3 Differences in urban–rural communities

Communities can be classified as rural or urban based on geographical factors. Urbanization has accelerated the division between China’s rural and urban populations, leading to disparities in health outcomes between the two groups (16). First, significant disparities exist in environmental contamination levels between rural and urban communities. Compared to rural communities, urban communities face more severe environmental pollution, including air pollution, water pollution, and noise. However, research indicates that the adaptation effect weakens the impact of external environmental stimuli on individual perception (28); when exposed to abundant informational stimuli, urban residents tend to prioritize other, more urgent issues, diminishing their perception of environmental pollution. Second, rural communities are often characterized by the intertwining of kinship and geographic relations, forming a “society of acquaintances,” whereas urban communities, based on geographic relations, are mobile, anonymous, and characterized by a “society of strangers.” Studies have shown that the closeness of social relationships influences expected outcomes for individuals, leading to variations in interactions between individuals of different social classes. Individuals with close social relationships are more likely to expect higher returns, whereas those who are more socially distant or “strangers” are less likely to experience such returns. There is no significant difference in interaction behaviors between high and low classes in rural communities when expected returns are high. However, in urban communities with low expected returns, there is a significantly larger difference in interaction behaviors between high and low classes (29). Thus, this study proposes the fourth research hypothesis:


H4: In urban and rural areas, the mediating effects of community social interaction and the perception of environmental pollution may vary. In particular, the mediating effect of community social interaction is significantly stronger in urban communities than in rural ones, and the mediating role of perceptions of environmental pollution is significantly stronger in rural communities than in urban ones.
 



2.4 The present study

This study examined the relationship between socioeconomic status, neighborhood environment (perception of environmental pollution and community social interaction), and individual mental health (Figure 1). The first objective of this study was to test the effect of socioeconomic status on individual mental health and to verify the fundamental role of socioeconomic status. The second objective was to test the effect of socioeconomic status on individual mental health as mediated by the perception of environmental pollution and social interaction within the community. The final objective was to test the mediator hypothesis for variation between urban and rural communities.

[image: Flowchart showing the relationships between socioeconomic status, perception of environmental pollution, community social interaction, and mental health. Education and income influence socioeconomic status, which impacts perception of pollution and social interaction. Perception includes air, water, and noise pollution. Community social interaction involves neighborhood care, mutual aid, and interaction. Mental health, influenced by socioeconomic status and community interaction, is linked to depression and emotional influence. Control variable connects to mental health. Arrows indicate direction of influence.]

FIGURE 1
 Conceptual model.





3 Method


3.1 Data source

Data were obtained from the China General Social Survey (CGSS) conducted by the National Survey Research Centre at Renmin University of China. The CGSS is a pioneering and extensive academic survey program in China. It systematically and comprehensively gathers data from various levels of society, communities, households, and individuals. The CGSS serves as a multidisciplinary platform to collect economic and social data. This study employed the most recent data from 2021, encompassing 19 provinces, municipalities, and autonomous regions throughout the country. The overall sample size was 8,148 and there were 700 raw variables, ensuring that the data were representative and suitable for our research purposes. This study selected 15 variables from the questionnaire by thoroughly reviewing the literature and carefully analyzing the data from the CGSS (2021). The G environment module in the C thematic module includes variables related to environmental pollution perception and some observed variables of social interactions. The total sample size was 2,717. Because of large fluctuations in income data outliers, income-level outliers were removed. Outliers and missing values for the remaining 14 variables were replaced with their means and recorded. The final sample size was 1,974 participants.



3.2 Instruments


3.2.1 Independent variable

Educational attainment and income levels are key determinants of socioeconomic status (SES) (30, 31). To assess these variables, participants were asked: “What is your highest level of education?” and “What was your total income for the last year (2020)?” Educational attainment was converted into years of schooling based on prior studies and categorized as follows: 0 = “no formal education,” 1 = “private school or literacy class,” 7 = “elementary school,” 8 = “junior high school,” 11 = “vocational high school, general high school, or junior college,” 13 = “college or university,” 16 = “bachelor’s degree,” and 19 = “postgraduate or higher.” Higher years of schooling indicated a higher level of education. Income data were adjusted by removing outliers and applying a logarithmic transformation for analysis.



3.2.2 Dependent variable

Individual mental health assessment was examined using the self-assessed mental health items from the CGSS (2021) questionnaire: “In the past 4 weeks, how often have you felt depressed or down?” and “Due to emotional problems, you could not perform expected tasks or daily activities.” Individuals’ mental health status was recorded as 1 for “very unhealthy,” 2 for “relatively unhealthy,” 3 for “fair,” 4 for “relatively healthy,” and 5 for “very healthy.”



3.2.3 Mediating variables

The mediating variables were perceptions of environmental pollution and community social interaction. The question “In the place where you live, how serious are the following problems?” was used to measure perceptions of environmental pollution. Three typical environmental perception problems were selected for this study: air, water, and noise pollution. The larger the value in the original data, the less severe the perception of environmental pollution. However, in this study, the three environmental pollution perception questions were reverse coded: 1 = “not serious at all,” 2 = “not too serious,” 3 = “more serious,” and 4 = “severe.” The higher the value, the more serious the individual’s perception of environmental pollution in the community.

Neighborhood interaction, care, and mutual aid are indicators of community interaction. The question selected for neighborhood interaction was “How often do you engage in social and recreational activities (e.g., visiting each other’s homes, watching TV together, eating together, playing cards) with your neighbors?” The options “never,” “once a year or less,” “several times a year,” “about once a month,” “several times a month,” “once or twice a week,” and “almost every day” were recoded 1 to 7 in order to create continuous variables. The greater the score, the more frequent the neighborhood interactions. The questions for neighborhood care and neighborhood mutual aid were “Neighbors around me care about each other” and “Neighbors are willing to help me when I am in need,” respectively. Responses were recoded as 1 = “totally disagree,” 2 = “disagree,” 3 = “neither agree nor disagree,” 4 = “agree,” and 5 = “completely agree.” Higher values indicated more frequent connections with the community.



3.2.4 Control variable

To minimize potential confounding variables, we controlled for key demographic characteristics and urban–rural factors, including individual-level variables such as gender, age, political affiliation, and marital status, alongside urban–rural community characteristics. Gender, marital status, political affiliation, and community type are binary variables, whereas age is a continuous variable, calculated by subtracting the respondent’s year of birth from the survey year.




3.3 Analysis method

This study employed SPSS and AMOS statistical software to test the hypotheses by constructing structural equation models. The analytical process consisted of four main steps: first, structural equation modeling (SEM) was conducted to analyze the pathways; second, the bias-corrected nonparametric percentile bootstrap method, with 2,000 resamples, was applied to examine mediation effects and estimate confidence intervals; third, the heterogeneity of the mediation model was evaluated between urban and rural communities; and finally, the reliability and validity of the data were assessed.




4 Results


4.1 Descriptive statistics

The results of the independent samples t-test revealed significant differences between urban and rural residents across all measured variables. Descriptive statistics showed that the mean score for community interaction was higher in rural-level communities than in urban communities, whereas the mean scores for all other variables were lower in rural-level communities. These findings suggest that residents of rural-level communities engage in more frequent interactions, while urban residents report higher levels of environmental pollution perception, socioeconomic status, and mental health. The mean values for the three variables assessing perceptions of environmental pollution—air pollution (2.079/1.781), water pollution (2.007/1.858), and noise pollution (2.168/1.743)—ranged between “not serious at all” and “not too serious.” Among these, noise pollution was perceived more seriously than air and water pollution. However, the results indicate that participants did not consider environmental pollution to be a significant issue at present. Regarding community social interaction, the means for neighborhood mutual aid (3.895/4.173) and neighborhood care (3.792/4.130) were similar, suggesting relatively frequent social interactions. The mean for neighborhood interaction (3.438/4.124) indicated that interactions typically occur “several times a year” to “about once a month.” In terms of socioeconomic status, the mean level of educational attainment (11.065/7.479) corresponded to the middle school education category, while the mean income was approximately 100,000 yuan. For mental health measures, the mean values for depressed mood (4.053/3.836) and emotional impact (4.237/3.996) were classified as “relatively healthy.” Overall, participants were considered to have relatively good psychological health (Table 1).



TABLE 1 Distribution of core variables and differences between urban and rural areas.
[image: Table comparing urban and rural areas across various variables such as socioeconomic status, perception of environmental pollution, community social interaction, and mental health. Urban areas have higher scores in education and income, while urban areas show more concern for air, water, and noise pollution. Rural areas score higher in neighborhood care, mutual aid, and interaction. Mental health indicators show urban areas report slightly higher depression and emotional influence. The table includes mean scores and standard deviations, with significant t-values and p-values indicating differences between urban and rural areas.]



4.2 Model fitness checker and path analysis

We introduced two mediating variables—perception of environmental pollution and community social interaction—into our model. This allowed us to create a parallel-mediated structural equation model that included the latent variables. Model parameters were estimated using the maximum likelihood method. The model’s fit indices were determined to be x2/df = 4.347, RMSEA = 0.041, SRMR = 0.044, CFI = 0.968, and TLI = 0.952. Based on the established criteria for evaluating model fit, which are x2/df < 5, CFI > 0.90, TLI > 0.90, RMSEA<0.08, and SRMR≤0.05/0.08 (32), each fitting index of the structural equation model developed in this study fell within an acceptable range. This suggests that the model had a good fit.

The standardized path analysis results, presented in Table 2, indicate a significant positive correlation between socioeconomic status and individual mental health at a significance level of 0.001. Moreover, the mediating effects of environmental pollution perception and community interaction are also significant. Therefore, Hypotheses 1, 2, and 3 are supported by the findings (Figure 2).



TABLE 2 Results of the standardized path analysis.
[image: Table displaying paths between socioeconomic factors and mental health outcomes with coefficients, standard errors (S.E), critical ratios (C.R), and p-values. Socioeconomic status impacts perception of environmental pollution, community social interaction, and mental health with coefficients of 0.210, -0.242, and 0.429 respectively. Perception of environmental pollution affects mental health with a coefficient of -0.122. Community social interaction influences mental health with a coefficient of 0.148. All paths have p-values of 0.000, indicating significance.]

[image: Flowchart illustrating relationships between variables: socioeconomic status influences perception of environmental pollution, which affects mental health. Socioeconomic status also impacts community social interaction. Both perception of pollution and social interaction further influence mental health, which is connected to depression and emotional influence. Education and income contribute to socioeconomic status. Community social interaction consists of neighborhood care, mutual aid, and interaction. A control variable impacts mental health. Arrows show direction and statistical significance of relationships between variables.]

FIGURE 2
 Results of the standardized path analysis. Statistical significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.




4.3 Test for the bootstrap mediation effect

Table 3 presents the bootstrap mediation effect test. Based on a good model fit, the bias-corrected nonparametric percent bootstrap test in the AMOS software was used to estimate confidence intervals and conduct mediation effect tests by repeating the sampling 2,000 times, where indirect effects were significant if the 95% confidence intervals did not include zero. The results indicated that the confidence intervals for the direct, mediated, and total effect paths of the model did not include zero, suggesting that perceptions of environmental pollution and community social interaction partially mediate the relationship between socioeconomic status and individual mental health.



TABLE 3 Results of the bootstrap mediation effect.
[image: Table showing the effects from socioeconomic status to mental health. Direct effect has an efficiency value of 0.429 with confidence interval [0.311, 0.548]. Mediation effects, through perception of environmental pollution and community social interaction, have values of -0.026 and -0.036 with intervals [-0.044, -0.012] and [-0.056, -0.021], respectively. Total effect is 0.367 with interval [0.251, 0.483].]

Thus, Hypotheses 1, 2, and 3 were supported. Socioeconomic status negatively impacted individual mental health through perceptions of environmental pollution (−0.026) and community social interaction (−0.036). In contrast, the direct effect of socioeconomic status on mental health was positive (0.429), which was greater than the total effect (0.367). This suggests that the mediators had an inhibitory role; that is, perceptions of environmental pollution and community social interaction acted as inhibitory mediators, partially reducing the mental health disparities associated with socioeconomic status.



4.4 Test for differences in urban–rural communities

This study investigated whether the mediating effects of environmental pollution perceptions and community social interactions vary across urban and rural areas. The test results are presented in Table 4. Parallel mediation effect models examining the relationship between socioeconomic position and individual mental health were independently assessed for the urban and village groups. The results indicated that the fitted indicators in the urban community were as follows: x2/df = 3.023, RMSEA = 0.042, SRMR = 0.046, CFI = 0.963, and TLI = 0.946. Similarly, the fitted indicators in the rural community were as follows: x2/df = 1.842, RMSEA = 0.032, SRMR = 0.044, CFI = 0.979, and TLI = 0.970. The results indicated that all measured indicators for both urban and rural communities fell within the permissible range for making comparisons between groups. Next, the goodness of fit of the unrestricted model (baseline model) for different community types and that of the model after equalizing the path coefficients of the restricted structure were examined. The results showed that both models’ goodness of fit fell within reasonable bounds: the unrestricted model (baseline model) was x2/df = 2.432, RMSEA = 0.027, CFI = 0.970, and TLI = 0.956, and the restricted models were x2/df = 2.498, RMSEA = 0.028, CFI = 0.967, and TLI = 0.956. Furthermore, the fit indices of the two models showed substantial differences (p = 0.001). The rejection of the equivalence hypothesis between the baseline and restriction models suggests a notable distinction between them.



TABLE 4 Tests for mediating effects of urban–rural heterogeneity.
[image: Table comparing urban and rural effects on mental health. It includes direct and mediation effects through socioeconomic status. Urban direct effect: 0.205, mediation effects: −0.007, −0.028. Total urban effect: 0.170. Rural direct effect: 0.684, mediation effects: −0.026, −0.017. Total rural effect: 0.640. Each effect includes 95% confidence intervals.]

We also tested the mediating effect of perceptions of environmental pollution and community social interaction between individual socioeconomic status, mental health, and community differences. Table 4 presents the results of the mediating effect tests. The findings showed differences in the mediating effects of perceptions of environmental pollution and community social interaction between urban and rural communities. In terms of the presence or absence of mediating effects, both mediating pathways existed in rural communities, while the mediating pathway of perceived environmental pollution did not exist in urban communities (Figure 3). The absolute value of the social interaction effect (−0.028) was higher in urban communities than in rural ones (−0.017), but the absolute value of the environmental pollution perception effect (−0.007) was much lower than that in rural communities (−0.026). The study’s findings supported Hypothesis 4, that individual environmental pollution perceptions are mediated significantly more in rural communities than in urban ones, and community social interaction is mediated significantly more in urban communities than in rural ones, indicating that the mediating variable (with a negative effect value) acts as a suppressor.

[image: Flowchart depicting the relationships between various factors influencing mental health: socioeconomic status, perception of environmental pollution, community social interaction, and neighborhood factors. It shows paths and statistical values indicating the strength and significance of each relationship. Education and income affect socioeconomic status, which influences mental health both directly and through environmental perception. Community social interaction impacts neighborhood dynamics. Mental health is linked to depression and emotional influence, with control variables factored in. Statistical values indicate significance levels of each relationship.]

FIGURE 3
 Tests for mediating effects of urban–rural heterogeneity. n = 1,974, n urban = 1,149, n rural = 825; regression coefficients for residents of urban communities are outside parentheses and those for residents of rural communities are inside parentheses. Statistical significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.





5 Discussion


5.1 Main results

This study aims to examine the influence of social class differences on individual mental health through the neighborhood interaction mechanism, which includes environmental pollution perception and community interaction, and to analyze the variations in this mechanism across urban and rural areas. The results demonstrate that socioeconomic status significantly influences individual mental health, and that environmental pollution perception and community interaction, as mediating variables, exert an inhibitory effect between socioeconomic status and mental health. Specifically, while socioeconomic status positively affects individual mental health, environmental pollution perception and community interaction help mitigate the mental health disparities resulting from social class differences. Furthermore, the impact of this mechanism exhibits significant heterogeneity between urban and rural communities: the effect of environmental pollution perception is more pronounced among rural residents, whereas the community interaction mechanism is primarily effective in urban communities.



5.2 Interpretation


5.2.1 Socioeconomic status and mental health

There is a significant positive relationship between socioeconomic status and individual mental health, with higher socioeconomic status being associated with better mental health, a finding that is consistent with prior research. From the perspective of resource acquisition and distribution, individuals with higher socioeconomic status typically possess greater economic resources, which can significantly alleviate material stress and uncertainty in their lives. Furthermore, a stable economic situation not only reduces the risk of anxiety and depression due to insufficient income but also offers additional options and security for coping with unforeseen events.



5.2.2 Mediating effects of environmental pollution perception and community social interaction

The neighborhood effect is a crucial mechanism for addressing the health disparities between different social classes driven by socioeconomic status. Educational attainment and individual income levels, as forms of social capital, reflect a person’s knowledge, cognitive abilities, and capacity to access resources, thus influencing mental health through environmental perceptions. Perceptions of environmental pollution partially mediate the relationship between socioeconomic status and individual mental health, yielding a negative effect value of −0.026. Individuals with higher socioeconomic status tend to possess greater awareness of environmental pollution, which negatively impacts their mental health. This phenomenon can be explained from several perspectives. (1) Individuals with higher socioeconomic status typically have higher levels of education and stronger information acquisition abilities, allowing them to access more information, research, and policies related to environmental pollution, thus increasing their sensitivity to environmental issues (23). (2) Individuals with higher socioeconomic status often have broader social networks, making them more likely to engage in public discussions and activities related to environmental protection, which in turn raises their awareness of environmental issues. However, this heightened sensitivity to environmental pollution may adversely affect individuals’ mental health. Research suggests that individuals with higher socioeconomic status may experience heightened anxiety, fear, and uncertainty when confronted with potential environmental risks, which may ultimately result in mental health issues such as anxiety and depression.

Community social interaction shows a negative mediating effect of −0.036 between socioeconomic status and individual mental health. Specifically, individuals with higher socioeconomic status engage less frequently in social interactions within their communities, which negatively affects their mental health. This phenomenon may arise from the tendency of individuals with higher socioeconomic status to rely more heavily on their own abilities and external networks. Such outward-oriented network structures reduce their participation and interaction within local communities, diminishing daily contact with neighbors and thus negatively impacting mental health (26, 27). Additionally, individuals with higher socioeconomic status may experience a certain degree of “social isolation” due to their privileged status, further undermining their sense of community belonging and emotional connection, which, in turn, exacerbates the adverse effects on mental health.

Research indicates that strong neighborhood interactions significantly promote mental health, primarily through two mechanisms: (1) Community social networks: Neighborly relations facilitate the dissemination of health information and access to material and emotional support, thus improving individual physical and mental well-being (33). (2) Community cohesion: Neighborly relationships, as a key indicator of community cohesion, provide valuable social connections and mutual respect, which effectively enhance individuals’ psychological well-being. Overall, a supportive interactive environment not only provides essential support for mental health but also exerts a positive influence on individual psychological well-being (34).



5.2.3 Urban and rural community differences

The mediating effect of environmental pollution perception differs significantly between urban and rural communities. While it is not significant in urban communities, it exerts a notable influence in rural communities. Specifically, the inhibitory effect of individual perceptions of environmental pollution is significantly stronger in rural-level communities (−0.026) compared to urban communities (−0.007). This discrepancy can be attributed to the fact that urban communities often face more severe environmental pollution issues, such as air pollution, water pollution, and noise. Prolonged exposure to these conditions may trigger an “adaptation effect,” diminishing the impact of external environmental stimuli on individuals’ subjective perceptions. Moreover, urban residents have access to more diverse channels of information and multifaceted social support networks, which can effectively alleviate the psychological stress caused by “environmental anxiety,” thereby mitigating the adverse effects of environmental pollution on mental health (35). In contrast, rural residents, when confronting environmental pollution issues, often rely on relatively limited social support networks, making it difficult to obtain sufficient emotional or resource-based support, and are consequently more vulnerable to psychological problems arising from environmental pollution.

The community social interactive inhibitory effects were significantly higher in urban communities (−0.028) than in rural ones (−0.017). This study suggests that rural-level communities, characterized by strong relationships based on geographic and kinship ties, have closer social distances and higher expectations of reciprocal interactions. As a result, the difference in interaction behaviors between higher and lower socioeconomic classes is less pronounced, leading to a relatively weaker inhibitory effect of social interaction on health disparities caused by socioeconomic status in rural communities. In contrast, urban communities, shaped by geographic relationships, are marked by greater social distance, less frequent connections, and lower expectations of reciprocal returns. Consequently, the difference in interaction behaviors between higher and lower socioeconomic classes is more significant, resulting in a stronger inhibitory effect of social interaction on health disparities in urban communities.




5.3 Reliability and validity

The study employed Cronbach’s alpha coefficient to assess reliability; the higher the alpha, the better the reliability and internal consistency of the questionnaire. Cronbach’s α coefficients for each latent variable exceeded 0.65, suggesting adequate reliability of the scale. Convergent and discriminant validities were the primary methods used to test validity, which was measured using two indicators: average variance extracted (AVE) and combined reliability (CR). As shown in Table 5, the AVE values of each variable were above 0.5 and the CRs were approximately 0.7, indicating that the variables had a certain degree of convergent validity. Discriminant validity was measured by comparing the square root of the latent variable AVE with the correlation coefficient between the latent variable and other latent variables. As shown in Table 5, the correlation coefficients between any variables in the table were smaller than the square root of each variable’s AVE, indicating good discriminant validity between the question items measuring different variables.



TABLE 5 Results of reliability and validity tests (n = 1,974).
[image: Table showing correlations and reliability metrics for four variables: socioeconomic status, perception of environmental pollution, community social interaction, and mental health. Diagonal values represent square roots of AVE, while below-diagonal values are correlation coefficients. Values for AVE, CR, and Cronbach’s alpha are also included. Socioeconomic status has an AVE of 0.531, CR of 0.693, and Cronbach’s alpha of 0.692; perception of environmental pollution has an AVE of 0.524, CR of 0.763, and Cronbach’s alpha of 0.752; community social interaction shows an AVE of 0.532, CR of 0.745, and Cronbach’s alpha of 0.682; mental health displays an AVE of 0.504, CR of 0.668, and Cronbach’s alpha of 0.663.]




6 Limitations and future directions

First, this study employs survey data for empirical research, with many of the variables being subjective, such as environmental pollution perception, community interaction, and individual health. These subjective variables may introduce bias into the results. Future studies could incorporate objective variables for measurement. Second, due to data constraints, the measurement of environmental pollution perception used in this study may extend beyond the community level and is relatively simplistic in its dimensions. Future research should adopt a multi-dimensional approach to assess the measurement standards for environmental pollution perception and community interactions. Third, this study employs a cross-sectional design, which limits the causal interpretability of the findings. Specifically, cross-sectional research can only reveal correlations between socioeconomic status, environmental pollution perception, community interaction, and individual mental health at a specific point in time, without allowing for direct inference of causal relationships between these variables. Future research could consider using longitudinal designs or experimental methods to track the same group of individuals over time, facilitating a more accurate assessment of the long-term effects of socioeconomic status, environmental pollution perception, and community interaction on mental health, thereby providing stronger evidence for causal inference. Fourth, due to limitations in the research data, the analysis of neighborhood effects as a mediating mechanism only considered community environment and social interaction mechanisms. The analysis of the mechanism is incomplete and should incorporate additional factors, such as social services and geographical influences.



7 Conclusion

This study situated individuals in specific microsocial environments through the lens of environmental embeddedness. It investigated the mechanisms of influence and urban–rural heterogeneity between socioeconomic status and individual mental health in the perception of environmental pollution and community social interaction. This study found that socioeconomic status is a crucial factor influencing individual mental health disparities. At the same time, environmental perception and social interaction in the community play essential roles in bridging the health divide between classes with significant urban–rural heterogeneity. This finding adds to the recognition of health inequalities in modern society. Furthermore, this study holds practical significance as it presents novel theoretical discoveries and empirical experiences to improve national health and promote balanced socioeconomic growth in China.
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Background: The “Double Reduction” policy requires schools to reduce Chinese students’ extracurricular activities and homework to lessen academic stress and improve mental well-being. However, there is limited research on primary school teachers’ psychological well-being within the context of the “Double Reduction” policy. This study examined self-reported burnout levels of primary school teachers and investigated the relationship between burnout and depressive symptoms in the context of the “Double Reduction” policy in China.
Methods: A cross-sectional survey recruited 3,199 primary school teachers from 15 cities across China. The teachers’ burnout levels were assessed with the Maslach Burnout Inventory, and depressive symptoms were evaluated with the Patient Health Questionnaire depression scale.
Results: Under the “Double Reduction” policy in China, 66.6% of the primary school teachers experience burnout. Individual and work-related characteristics were independently correlated with burnout. These factors included holding a bachelor’s degree (OR = 2.244, 95% CI: 1.559–3.230, p < 0.001), being married (OR = 0.598, 95% CI: 0.443–0.807, p < 0.001), being dissatisfied with one’s income (OR = 2.602, 95% CI: 2.191–3.090, p < 0.001), and having an intermediate professional title (OR = 1.351, 95% CI: 1.086–1.681, p = 0.007). The correlation coefficients between burnout subscale scores and depressive symptoms were 0.588 for emotional exhaustion, 0.585 for cynicism, and − 0.180 for professional efficacy (all p < 0.001).
Conclusion: Our findings indicate that the prevalence of burnout among primary school teachers in China is exceptionally high, particularly under the “Double Reduction” policy. This situation is correlated with various psychological disorders, including depression. It is crucial to urgently implement psychological interventions for primary school teachers. Specifically, psychological assistance should be targeted at educators who are bachelor degree holders, married, dissatisfied with their income, and holders of an intermediate professional title.
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Introduction

The Chinese government highly prioritizes education. Chinese children and teenagers are entitled to a nine-year free and mandatory right to schooling. In recent years, relevant authorities have been attempting to reduce academic stress to prevent children and adolescents’ physical and mental health problems. In July 2021, the General Office of the Communist Party of China Central Committee and the General Office of the State Council of the People’s Republic of China jointly published “Opinions on Further Reducing the Burden of Homework and Off-Campus Training on Students in Compulsory Education” (hereafter referred to as the “Opinions”), which outlines a policy known as the “Double Reduction.” The Chinese government has mandated schools to reduce the amount of homework given to students. Additionally, it is currently prohibited for off-campus training institutions to schedule subject-based training during national holidays, rest days, and winter and summer vacations (1). The release of the “Opinions” is intended to enhance the primary role of school education, intensify oversight of off-campus training institutions, alleviate parental anxiety, prevent infringements on public interests, establish a secure educational environment, and promote the holistic development and healthy growth of students (2).

Prior research in the field of education has considered the implementation of the “Double Reduction” strategy from various perspectives and discovered a series of findings, for instance, innovating the after-school service mode; enhancing the guarantee of after-school services; improving primary and secondary school homework to meet the personalized needs of students (3); and improving the psychology of public education (4). A study investigated the changing patterns of depressive and anxiety symptoms among 28,398 Chinese elementary and junior high school students before and after the implementation of the “Double Reduction” policy. The study found a significant decrease in overall levels of depression and anxiety following the implementation of the “Double Reduction” policy (5). Meanwhile, after the release of the “Double Reduction” policy, parents have begun to pay attention to student’s physical and mental health, besides academic performance (6). Researchers have mostly analyzed the implementation strategies and effects of the “Double Reduction” policy from students’ and parents’ perspectives, while neglecting the important role and status of teachers as participants in the “Double Reduction” policy. This oversight has led to certain research limitations. Only a study utilizing grounded theory found that in-service primary and junior high school teachers exhibited differing understandings of the “Double Reduction” policy, which had a certain impact on the development of their anxiety levels. Teachers are susceptible to occupational anxiety due to the rapid and intricate nature of educational reform (7).

Burnout refers to emotional, attitudinal, and behavioral exhaustion that arises when an individual is unable to effectively cope with prolonged workplace pressures. It consists of three components: emotional exhaustion, cynicism, and reduced professional efficacy (8, 9). Burnout is recognized as an occupational disease and included in the international classification of diseases by the World Health Organization (WHO) (10). Teachers are increasingly vulnerable to job burnout, a phenomenon that has recently garnered heightened attention in academic circles (11, 12). Meta-analyses have shown that the prevalence of burnout among teachers is estimated to be approximately 50% or higher (13), which is more than twice the rate of that of healthcare workers (14, 15). The nature of teachers’ work places excessive demands on their energy, strength, and resources (16). Mild burnout is characterized by transient irritability, fatigue, worry, or frustration. Moderate burnout presents with similar symptoms but persists for a minimum of 2 weeks, while severe burnout may also manifest as physical ailments such as ulcers, chronic back pain, and migraine headaches (12).

The implementation of the “Double reduction” policy has negatively impacted teachers’ mental well-being. However, no research has examined the prevalence of primary school teachers’ burnout and its associated factors under the “Double Reduction” policy. The aim of this study was to: (1) investigate the prevalence of burnout among primary school teachers in China within the context of the “Double Reduction” policy; (2) identify the individual and job-related factors contributing to burnout in this population, and (3) examine the correlation between burnout and depressive symptoms.



Methods


Study design and participants

This study was a cross-sectional survey aimed at evaluating the job burnout and other psychological conditions of primary school teachers in China within the context of the “Double Reduction” policy. An online questionnaire was developed and distributed via WeChat, one of mainland China’s most important social media platforms. The data was collected between September 14 and October 31, 2022, and 3,199 primary school teachers from 15 cities across the country participated in the survey.

The study was approved by the Institutional Review Board (IRB) of the Third People’s Hospital of Ganzhou. Each participant was required to sign an electronic informed consent form prior to completing the survey. The information of all participants was kept confidential.



Measures and procedures


Basic information

Demographic and work-related information was collected, including age, sex, height, weight, educational background, fertility situation (no/one/two/three children), years of teaching, income satisfaction (yes/no), marital status (single, married, divorced, or widowed), type of school (private/public), location of school (urban/rural), class adviser (yes/no), and professional qualifications.



Burnout

The Chinese version of the Maslach Burnout Inventory-General Survey (MBI-GS) (17, 18), a widely used measure among teachers in China, was utilized to evaluate job burnout. The MBI-GS has demonstrated satisfactory reliability and validity (19). It comprises 15 items and measures three dimensions of occupational burnout. Emotional exhaustion (EE) refers to the state of being emotionally drained or depleted due to work-related stress; cynicism (CY) is defined as having negative or cynical attitudes toward work; and professional efficacy (PE) is defined as a positive sense of accomplishment and success in the workplace. Each item was evaluated using a 7-point frequency range scale (0 = “never” to 6 = “daily”). The overall score of each subscale was divided into three tertiles: high, moderate, and low. According to previous large sample studies of the Chinese population (20, 21), the cutoffs for each tertile of burnout were determined as follows: low EE < 9, moderate EE = 9–13, high EE > 13; low CY < 3, moderate CY = 3–9; high CY > 9; low PE > 30, moderate PE = 30–18, high PE < 18. A score in the highest tertiles of EE, in combination with the highest tertiles of CY or the lowest tertiles of PE indicates burnout syndrome, according to the “exhaustion +1” criterion (22). Due to the considerable variation in the literature regarding the definition of burnout, an alternative formula was used to calculate the prevalence of burnout. This restrictive definition combines a high EE and high CY with a low PE subscale score (23).



Depression

The Patient Health Questionnaire-9 (PHQ-9) was used to detect depressive symptoms (24). The participants were instructed to evaluate their emotions over the previous 14 days using a 4-point Likert scale, ranging from 0 = “not at all” to 3 = “nearly every day.” It is widely employed in research due to its high yield (validity and reliability) in screening depressive symptoms, particularly in non-clinical settings compared to other recognized depression-screening questionnaires (25). The Cronbach’s α coefficient of the PHQ-9 was 0.92.



Statistical analysis

The participants’ demographic and work-related variables were compared between the burnout and non-burnout groups using the chi-square and independent sample T tests. The binary logistic regression model was utilized to identify factors independently associated with the experience of burnout. Subsequently, to identify the independent factors associated with MBI-GS scores, we employed stepwise multivariate linear regression models, with the MBI-GS subscores as dependent variables. Other variables with a potential correlation with MBI-GS subscale scores and PHQ-9 scores were examined with the Pearson correlation analysis and a linear regression model. Bonferroni corrections were implemented to account for multiple testing. A two-tailed test at p < 0.05 was set to be statistically significant. All statistical analyses were performed using SPSS (version 26.0).





Results


Demographic characteristics

The male participants totaled 1,596 (49.9%) and the females were 1,603 (50.1%). The respondents’ ages ranged from 22 to 69 years, with an average age of 39.51 ± 10.37 years. The average body mass index (BMI) was 23.23 ± 6.81 kg/m2. Table 1 presents more detailed information about participants’ demographic and job-related characteristics.



TABLE 1 Demographic data of participants with and without burnout.
[image: A table comparing various demographic and professional variables between non-burnout and burnout groups. Variables include sex, education, marital status, fertility situation, income satisfaction, residence of school, teacher in charge of class, professional qualifications, BMI, age, and years of teaching. The table provides counts, percentages, chi-square values, and p-values, with some bold numbers indicating statistical significance.]



Prevalence of burnout in primary school teachers

Burnout is defined as a combination of high EE coupled with high depersonalization (CY) or low personal accomplishment (PE) subscale scores. During the implementation of the “Double Reduction” policy, the prevalence of burnout in Chinese primary school teachers was 66.6% (2,131/3,199, 95% CI = 64.98–68.25%). The prevalence estimate of male respondents’ burnout was 67.79% (1,082/1,596), and that of females was 65.44% (1,049/1,603). For each component of burnout, the prevalence of EE, CY, and PE was 63.39, 39.42, and 21.38%, respectively.

Chi-square tests also indicated significant differences between the burnout and non-burnout groups in terms of education, marital status, income satisfaction, school residence, professional qualifications, age, and years of teaching (all p < 0.05). The burnout rates of each type of variable are shown in Table 1. Specifically, those who had severe burnout comprised 30–40-year old primary school teachers with more than 20 years teaching experience, who were dissatisfied with their income, taught in rural schools, had a bachelor’s degree, were married, and had an intermediate professional title. No significant differences were found, in terms of sex, fertility status, teacher in charge of class, and BMI (all p > 0.05), between the burnout and non-burnout groups.

Moreover, the binary logistic regression model indicated that the following variables were independently correlated with burnout: bachelor’s degree holder (OR = 2.244, 95% CI: 1.559–3.230, p < 0.001), married (OR = 0.598, 95% CI: 0.443–0.807, p < 0.001), dissatisfaction with income (OR = 2.602, 95% CI: 2.191–3.090, p < 0.001), intermediate professional title (OR = 1.351, 95% CI: 1.086–1.681, p = 0.007).



Factors associated with burnout and its three components in primary school teachers

The average burnout score was 17.305 ± 7.08 on the EE subscale, 10.905 ± 5.52 on the CY subscale, and 27.781 ± 6.65 on the PE subscale. The MBI-GS subscale scores, grouped according to demographics and work-related variables, are presented in Table 2. Multiple linear regressions were conducted to identify independent factors associated with each MBI-GS subscore. EE was significantly associated with education (β = 1.498, t = 5.591, p < 0.001), dissatisfaction with income (β = 3.974, t = 15.686, p < 0.001), being in charge of a class (β = 0.710, t = 2.936, p = 0.003), and professional qualifications (β = 0.584, t = 2.284, p = 0.022). CY was independently correlated with education (β = 1.865, t = 9.040, p < 0.001), dissatisfaction with income (β = 2.525, t = 12.870, p < 0.001), residence of school (β = 0.694, t = 3.054, p = 0.002), professional qualifications (β = 0.733, t = 3.744, p < 0.001), and sex (β = 1.089, t = 5.081, p < 0.001). PE was independently correlated with dissatisfaction with income (β = 1.501, t = 6.033, p < 0.001), residence of school (β = 1.324, t = 4.593, p < 0.001), age (β = 0.979, t = 2.958, p = 0.003), and fertility situation (β = 0.391, t = 2.453, p = 0.014). Altogether, the study revealed that dissatisfaction with income was independently associated with all dimensions of burnout.



TABLE 2 MBI-GS subscale scores in grouped demographics and work-related variables.
[image: A table compares variables across three dimensions: emotional exhaustion (EE), cynicism (CY), and professional efficacy (PE). Categories include sex, education, marital status, fertility situation, income satisfaction, residence of school, teacher in charge of class, professional qualifications, BMI, age, and years of teaching. Each category lists subcategories with corresponding mean scores and standard deviations for EE, CY, and PE. Statistical significance levels are marked by asterisks, with specific F-values detailed for each category and subcategory.]



The association between burnout and depressive symptoms in primary school teachers

The mean score of PHQ-9 was 6.30 ± 6.60. With a cut-off score of 4, the overall prevalence of depressive symptoms in primary school teachers was 45.7%. The correlation coefficients between the score of each MBI-GS subscale and the PHQ-9 score were 0.588 for EE, 0.585 for CY, and − 0.180 for PE (all p < 0.001). These associations remained statistically significant following Bonferroni corrections. A stepwise multiple regression model showed that scores of EE (β = 0.329, t = 17.423), CY (β = 0.372, t = 14.965), and PE (β = −0.061, t = −4.350) were independently associated with the PHQ-9 score. Collectively, these three components of burnout explained 40% of the variance (adjusted R2) in the PHQ-9 (F = 712.64, p < 0.001).




Discussion

Regardless of numerous studies on teacher burnout prior to the implementation of the “Double Reduction” policy, only a few studies have investigated burnout syndrome in the context of this policy. To the best of our knowledge, this is the first nationwide cross-sectional survey on primary school teachers’ job burnout under the “Double Reduction” policy. The main findings of this study include the following: (1) up to 66.6% of the respondents met the burnout criteria; (2) personal factors (i.e., educational background, marital status, income satisfaction) and job-related factors (professional qualifications) were associated with burnout; (3) the burnout levels were associated with the severity of depressive symptoms.

Our findings revealed an exceedingly high prevalence (66.6%) of burnout among primary school teachers, rendering them psychologically vulnerable under the “Double Reduction” policy. According to consistent findings from prior research, primary school teachers are especially susceptible to experiencing burnout. The prevalence of burnout among primary school teachers ranges from 24.5 to 54% in various studies (26–29). The substantial variations observed in various studies are not solely due to regional disparities, but they stem from different approaches used in defining burnout (30, 31). Burnout among teachers was already a problem in China before the implementation of the “Double Reduction” policy (32, 33), and our work seems to suggest that the policy may have worsened burnout. Several assumptions may account for this phenomenon. First, the “Double Reduction” policy is still in its early stages of implementation, and teachers often find it challenging to swiftly adapt to new pedagogical methods and requirements, leading to an increased workload. The introduction of novel teaching approaches, resource preparation, assessment methods, among others, may contribute to heightened stress and fatigue among teachers (34). Second, parents’ concerns about educational quality triggered by the “Double Reduction” policy may escalate their expectations of primary school teachers. Increased societal attention to education may elevate teachers’ social pressure, causing heightened anxiety and tension (7). To achieve these goals, teachers are required to innovate teaching methods, individualize lesson plans, and provide additional in-class activities to replace what was previously done outside the classroom. For instance, teachers now spend more time on designing engaging and diverse in-class learning experiences, assessing students’ learning progress, and addressing varied academic needs. These additional responsibilities significantly amplify their workload, often spilling into personal time and contributing to stress and exhaustion. Third, during periods of policy reform, teachers might perceive a threat to their professional identity. A lack of respect and acknowledgment for educators may contribute to fatigue and dissatisfaction with their work (35). Fourth, under the policy, primary school teachers are tasked not only with academic teaching but also with managing after-school services, such as extended care or extracurricular activities. This expands their roles beyond traditional classroom teaching, requiring them to act as caregivers, organizers, and even counselors. Many teachers report feeling unprepared or inadequately trained for these additional roles, leading to feelings of inefficacy and frustration (36). Altogether, theoretically, there is a notable negative association between the adoption of the “Double Reduction” policy and the incidence of burnout among primary school educators.

Our study also identified a series of factors associated with burnout among primary school teachers in China during the implementation of the “Double Reduction” policy. Sociodemographic factors, such as educational background, marital status, income satisfaction, and professional qualifications, are statistically significant predictors of burnout. We found that primary school teachers with a bachelor’s degree showed a higher rate of burnout than teachers with an education or master’s degree or those who attended junior college. A survey on the educational attainment of primary school teachers in China revealed that 78.3% of the country’s primary school teachers hold a bachelor’s degree (37). In China, teachers with a technical secondary school degree are basically engaged in administrative and logistical school work, while teachers with a graduate degree are more engaged in school curriculum development, project research, etc. Thus, primary school teachers with a bachelor’s degree become teaching staff who directly engage students. Such teaching staff encounter more parental demands and expectations, increasing their pressure and potentially resulting in professional burnout. Furthermore, compared to primary school teachers with junior and senior professional titles, those with intermediate professional titles are more inclined to suffer from professional burnout. They may be in an intermediate stage of career development and have ambiguous or unstable career prospects; this uncertainty may make them more susceptible to burnout. However, primary school teachers with junior professional titles are usually younger and more likely to be enthusiastic about their new teaching careers. Thus, they experience the lowest burnout prevalence (38). Teachers with senior professional titles usually have richer professional experience and teaching skills (39). They may be more mature and able to handle various teaching challenges more effectively. They may more easily adapt to work pressures and reduce the occurrence of burnout due to their professional maturity. In line with previous studies, we found a higher prevalence of burnout among married primary school teachers than the unmarried (40). Married primary school teachers may have more family responsibilities such as child care and family financial support. These additional responsibilities can create challenges in maintaining a work-life balance, which can lead to an increased risk of burnout. Moreover, family conflict and family stress can negatively impact a teacher’s job. Married teachers may face communication issues or other family relationship challenges with partners or family members that may also increase the risk of burnout.

Teachers’ dissatisfaction with their income was significantly correlated with every dimension of the burnout experience, which is consistent with previous research findings (41–43). For example, a study on preschool teachers revealed that those who expressed dissatisfaction with their income were more likely to experience burnout compared to their colleagues. Presumably, reduced income satisfactory would lead to a deficient working motivation, which contributes to burnout (42). Thus, income dissatisfaction may reduce the career motivation of primary school teachers. If teachers feel that their work and input are not proportional to their income, they may lose enthusiasm for their career in education, thereby increasing the risk of burnout. Moreover, due to income dissatisfaction, primary school teachers may feel that their profession is unfair, especially when compared with other professions. This feeling can trigger career dissatisfaction and lead to burnout.

Another important finding is that, under the “Double Reduction” policy, the burnout experienced by primary school teachers in China is positively correlated with depression. The latest report has demonstrated that after implementing the policy, students have fewer burdens, while teachers have more, coupled with mental health problems such as depression and anxiety (44). The bi-directional link between burnout and depression has been widely recognized in many occupational groups (12, 45, 46). With the policy’s implementation, teachers must quickly improve classroom instruction and reduce post-school assignments to alleviate students’ academic burden. They must also provide after-school services. Effective teaching requires the intelligence and enthusiasm of teachers and a significant amount of time and resources. Under the strictest burden-reduction policy ever, the workload of teachers has increased exponentially, which can easily lead to depression (44). Individuals suffering from depression frequently encounter challenges in meeting interpersonal, time-management, and productivity demands. They may also experience psychological issues, decrease in work quality, increased absence due to illness, and higher rates of work disability, all of which can contribute to burnout (47). Due to the cross-sectional design, this study did not establish a causal relationship between burnout and depression.

Our data suggest that there is no statistical association between several factors and primary school teacher job burnout. For instance, there is no statistically significant difference in the prevalence of burnout between male and female primary school teachers, which is inconsistent with previous research (48). Several studies have reported significantly higher burnout scores among female teachers compared to male teachers, particularly in terms of emotional exhaustion, depersonalization, and intellectual burnout. However, there are also other studies that have found higher levels of burnout among male teachers (12, 49). The absence of gender differences in burnout among primary school teachers could be because social perceptions and expectations of gender roles may have changed over time; thus, male and female teachers experience similar levels of burnout (50, 51). However, this study was conducted during the preliminary stages of implementing the “Double Reduction” policy. As its implementation advances, investigating gender differences in burnout in future research is necessary.


Strengths and limitations

The major strength of this study is that it provides novel insights into the impact of the “Double Reduction” policy on primary school teachers’ psychological well-being, a topic that has received limited attention in the literature. Moreover, a large, nationally representative sample was used, which enhances the generalizability of the findings. This study has several limitations. First, this cross-sectional survey, conducted at a single time point, could not compare burnout levels before and after the “Double Reduction” policy was implemented. Furthermore, limited information was available regarding the specific factors of the policy that contribute to an increased prevalence of teachers’ burnout. Therefore, our findings provide no evidence of a causal relationship between the “Double Reduction” policy’s implementation and high levels of job burnout. Second, without a consensus regarding the diagnosis of job burnout, it is challenging to directly compare the prevalence of job burnout. A recent review revealed that the literature employs at least 47 different definitions of burnout prevalence when utilizing the MBI tool for measurement (31). Therefore, it is essential for future research to reach a consensus on the classification of different levels of job burnout. Third, the presence of burnout was examined through the use of an online self-administered questionnaire, which may underestimate or exaggerate their symptoms due to social desirability or personal interpretations of burnout, and compromise the reliability and validity of the measurement. Fourth, some modifiable factors that are potentially associated with burnout syndrome and depression in primary school teachers such as job stress and personality traits were not measured in this study.



Practical implications

The findings highlight the urgent need for mental health support programs specifically designed for primary school teachers, especially those impacted by policy changes such as the “Double Reduction.” Interventions like stress management workshops, counseling services, and adjustments to teachers’ workloads could help alleviate burnout and depression. Future research should examine the long-term effects of the “Double Reduction” policy on both teachers and students. Additionally, further studies could explore interventions that mitigate the psychological impact of such policy reforms on educators, providing valuable insights to inform future educational policies.




Conclusion

In summary, our findings indicate that the prevalence of burnout among primary school teachers in China is exceptionally high under the “Double Reduction” policy. This high prevalence is also associated with other psychological disorders such as depression. This has significant implications for the mental well-being of teachers, who are directly responsible for implementing the “Double Reduction” policy. Psychological interventions for primary school teachers are urgently needed. Teachers who have a bachelor’s degree, are married, dissatisfied with their income, and have an intermediate professional title should receive more psychological assistance.
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Objective: The 2-fold objective of this research is to investigate machine learning's (ML) predictive value for the incidence of depression among China's older adult population and to determine the noteworthy aspects resulting in depression.
Methods: This research selected 7,880 older adult people by utilizing data from the 2020 China Health and Retirement Longitudinal Study. Thereafter, the dataset was classified into training and testing sets at a 6:4 ratio. Six ML algorithms, namely, logistic regression, k-nearest neighbors, support vector machine, decision tree, LightGBM, and random forest, were used in constructing a predictive model for depression among the older adult. To compare the differences in the ROC curves of the different models, the Delong test was conducted. Meanwhile, to evaluate the models' performance, this research performed decision curve analysis (DCA). Thereafter, the Shapely Additive exPlanations values were utilized for model interpretation on the bases of the prediction results' substantial contributions.
Results: The range of the area under the curve (AUC) of each model's ROC curves was 0.648–0.738, with significant differences (P < 0.01). The DCA results indicate that within various probability thresholds, LightGBM's net benefit was the highest. Self-rated health, nighttime sleep, gender, age, and cognitive function are the five most important characteristics of all models in terms of predicting the occurrence of depression.
Conclusion: The occurrence of depression among China's older adult population and the critical factors leading to depression can be predicted and identified, respectively, by ML algorithms.
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Introduction

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) defines depression as a persistent state of low mood accompanied by various psychological and physiological symptoms, significantly impairing an individual's daily functioning. Among the older adult, depression is a typical and serious issue concerning mental health (1). Given that about 300 million people globally are affected by depression, this condition is among the general population's most common mental illnesses and in the top three of the causes of disability (2, 3). In terms of global disease burden, the projection is that depression will be ranked first by 2023 (3). According to accumulating evidence, depression among the older adult is suggested to be a potential risk factor for the start of diseases related to aging, including dementia, cardiovascular, and metabolic diseases (4, 5). Depression that is mild and severe are substantially related with considerably high rates of suicide (6, 7), low-quality life (8), high death rates (9), and an increase in the cost of health care (8). In addition, inadequacy in treating depression among the older adult has been observed (10, 11). Although depression is viewed to be typically related to aging, concerns have been raised whether or not treatments for depression are effective (12). In 2021, a mere 0.5% of patients in China suffering from depression received sufficient treatment, according to the China Mental Health Survey (13). To identify high-risk people and implement appropriate early interventions, a crucial undertaking is risk prediction for depression (14). Therefore, preventing and treating depression among the older adult necessitate the identification of the characteristics and risk factors of this condition.

Machine learning (ML) has achieved critical developments in recent years, particularly in mental health diagnosis (15). ML is a crucial computer science branch, the objective of which is the performance improvement of a variety of tasks (e.g., prediction) via pattern extraction from data. To comprehend the mental disorder properties and the related risk and prognostic factors, researchers in clinical psychology and psychiatry are extensively performing wide-ranging and varied evaluations, including self-report measures, physiological factors, and imaging data. Current datasets normally comprise thousands of measurements often gathered frequently over time. ML methods can be utilized for complex data structures, thereby enabling an improved understanding and conceptualization of mental disorders, detection and prediction of symptoms' risk and trajectory, and investigation of outcomes of treatments and differential treatment responses. A research conducted data gathering from 1,617 participants in the China Health and Retirement Longitudinal Study (CHARLS) registry from 2011 to 2018, using three data balancing techniques and four ML algorithms to build predictive models for classifying depression prognosis (16). In another research, depression-related data were used from 2,548 home-dwelling Chinese older adult individuals in CHARLS (2011–2018); depression outcomes were estimated by utilizing three ML classification algorithms: gradient boosting decision tree (DT), support vector machine (SVM), and random forest (RF) (17). Even though prior research has developed models on depression risk prediction by utilizing longitudinal questionnaire data, information obtained in previous studies were gathered pre-COVID-19 pandemic (18). Evidently, society had been severely impacted by the pandemic, including the people's lifestyle and health status. According to studies, a correlation exists between the COVID-19 pandemic and an increase in depression symptoms (19, 20). A research conducted regarding the occurrence of depression in the older adult in low- and middle-income countries indicates that the incidence of symptoms of depression reported at the height of the COVID-19 pandemic was comparatively higher than pre-pandemic estimates (21, 22). In a research assessing changes in the symptoms of depression among older adult type 2 diabetes patients in the US from 2016 to 2020, the results indicated that the pervasiveness of mild or markedly severe symptoms of depression among these patients during the COVID-19 pandemic was over 1.6 times higher than prior to the pandemic (23).

The current research analyzed the updated CHARLS data gathered during the COVID-19 pandemic. The reason for selecting this dataset is that it substantially embodies depression's characteristics at this stage among the older adult. To predict depression and determine the related influencing factors leading to this condition among the older adult in China, the following six models were established: k-nearest neighbors (KNN), logistic regression, DT, RF, LightGBM, and SVM.



Research data and methods


Data sources

CHARLS was the first nationally representative survey of middle-aged and older adult people in China and used the multi-stage, stratified probability proportional to size (PPS) sampling method to select samples. The PPS sampling method guarantees the reasonable representation in the sample of individuals from different regions and of varying types (24). Through face-to-face interviews, including the use of questionnaire surveys and biomarker collection, data were collected through CHARLS. Investigators with professional training often conduct surveys, presenting data from a variety of modules, including sociodemography, lifestyle habits, psychological status, and health conditions, thereby guaranteeing data accuracy and consistency. This method presents dependable data support for developing a model for depression prediction for China's older adult. The Biomedical Ethics Committee of Peking University approved the 2020 CHARLS survey (approval number IRB00001052-11015.1.2). For the field survey, respondents who agreed to participate in the survey were asked to sign two informed consent forms; one copy for the respondents and the other is kept in the CHARLS office. Before being released, all data were strictly cleaned and anonymized. A follow-up survey every 2 years is planned by the CHARLS survey, the objective of which was to gather data from middle-aged and older adult people in China over time. However, the 2020 CHARLS data are the latest publicly released data owing to the time required for data collection, cleaning, verification, and release. Accordingly, the current study uses the 2020 CHARLS data. Criteria for inclusion are as follows: (1) individuals aged ≥ 60 years and (2) data on whether or not there are explanatory variables for the depression dimension. Criteria for exclusion are as follows: (1) people aged < 60 years and (2) over 10% missing values in the variables of interest. Moreover, replacing missing values (< 10%) entails using the median method.



Outcome variable

To screen depressive symptoms, CHARLS uses as a common tool the Center for Epidemiological Studies Depression Scale-10 (CESD-10) from the Chinese Center for Epidemiological Studies (25). CESD-10 is selected to test the respondents' depressive symptoms. Moreover, CESD-10, which is reliable and valid, is appropriate for use in large-scale epidemiological surveys. A total of 10 questions are included in the questionnaire to test the past week's individual depressive symptom frequency. The questions include various facets, including depressive mood, sleep disorders, appetite changes, loss of interest, fatigue, difficulty concentrating, and feelings of inferiority (26). A four-level scoring system is typically used for the answers: rarely (under 1 day), sometimes (1–2 days), more than half the time (3–4 days), and almost every day (5–7 days). On the bases of the respondents' answers, each question's scores will be added to obtain the total CESD-10 score, in which the range of the total score is 0–30 points. Total scores of ≥10 or < 10 points indicate having and no depressive symptoms, respectively. The higher the score, the more severe the depressive symptoms (27).



Sociodemographic factors

Variables for the sociodemographic data selected by this study comprise age, gender, education level, region, marital status, and living alone. Moreover, the variables were categorized as follows: gender: female or male; education level: illiterate, primary school, or junior high school and above; region: urban or rural; marital status: married, divorced, widowed, or unmarried; and living alone: yes or no. Age is considered a continuous variable.



Health status

This study chose the following variables for health status: self-rated health (28), multimorbidity (29), Katz-ADL score (30), and Lawton-IADL score (30). The variables were specifically categorized as follows: self-rated health: very poor, poor, fair, good, or very good; and multimorbidity: yes or no. Meanwhile, Katz-ADL and Lawton-IADL scores were used to assess independent living ability and instrumental daily living function, respectively, in which higher scores indicate poorer ability. The Katz-ADL and Lawton-IADL scores are considered continuous variables.



Behavioral factors

Smoking, drinking, nighttime sleep, nap time, social activities, and weekly physical exercise are included in the behavioral factors. Nighttime sleep is categorized as short (< 6 h), moderate (6–8 h; reference group), and long (>8 h) (31, 32). Nap time is evaluated based on the following question: “How long do you usually nap in the past month?” The respondents were divided into 4 groups: no nap (0 min), short nap (< 30 min), moderate nap (30–90 min), and long nap (>90 min) (33). Smoking, drinking, and social activities are categorized as yes or no. Lastly, weekly physical exercise is categorized as 0 times per week, 1–4 times per week, or more than 4 times per week.



Mental health factors

Cognitive function scores are included in the mental health factors. The American Health and Retirement Study (HRS) methods are used to measure the cognitive function scores (34). The participants underwent face-to-face assessments from four dimensions of cognitive function: orientation, memory, calculation, and drawing. The total cognitive score is the sum of orientation (five points), calculation (five points), memory (20 points), and drawing (one point), with a total score of 31 points (35).



Statistical analysis

SPSS23.0 and Python3.8 were used for data analysis. Continuous variables were characterized. In addition, the Kolmogorov-Smirnov test was performed to determine if the normal distribution was followed by the test data. Meanwhile (x ± s), depicted the econometrics conforming to the normal distribution. T-test and analysis of variance (ANOVA) were used for mean comparisons between two groups and across multiple groups, respectively. M(Q1, Q3) indicates measures not adhering to a normal distribution or variance. For comparisons within or between groups, rank-sum tests were utilized. In addition, n (%) depicted categorical data. Lastly, chi-square or exact Fisher's test was utilized for analyzing across at least two groups, with a statistically significant difference of P < 0.05.

The schematic of the depression prediction framework is presented in Figure 1, which outlines the different steps comprising data preprocessing and model development. Data were divided randomly into training and tests at a 6:4 ratio, thereby guaranteeing similar distribution across both datasets (36). Various methods were also used to fill in missing data values. This study specifically used the training set data's preprocessed data feature screening, in which imbalance was first addressed, followed by balance analysis. The data were then sampled t in the modeling for the unbalanced data. Thereafter, we utilized the SMOTE algorithm to oversample the training set's minority samples. The RF algorithm was utilized for feature selection as the classification model for recursive feature elimination. For the discrete variants, the chi-square detection was performed. For the continuous variables, point-two sequence correlation analysis was conducted. Eventually, characteristic variables with P-values below 0.05 were selected as model inputs.


[image: Flowchart illustrating data processing steps: handling missing values for all samples, random splitting into training (60%) and testing (40%) sets, balance analysis, feature selection, model training, model validation, and finalizing the best model.]
FIGURE 1
 Schematic diagram of the construction of depression prediction framework.


Six models were constructed and forecast by this study: SVM, KNN, logistic regression, DT, RF, and LightGBM (Table 1). The ROC and AUC values via grid search and 5-fold cross-validation were utilized to evaluate the scores, resulting in the selection of the hyperparameters of the model. We selected evaluation metrics (e.g., precision, AUC area, sensitivity, true positives, and false positives) for the model's assessment on the training set. Thereafter, the Delong test was utilized for the comparison of the differences of the ROC curves across models. Decision curve analysis (DCA) was used to assess the performance of the model, in which the true and false positives of a model are used to compute an analytical measure called net benefit, thereby placing the advantages and disadvantages of the model on a comparable scale (37). This study used the Brier score, defined as the mean squared difference between the observed and predicted outcomes, to assess the top-performing model's probabilistic accuracy. In general, the range of the Brier score is from 0 to 1.00, with 0 indicating the best calibration (38). Given the ML model's black-box nature, the current research utilized the SHapely Additive exPlanations (SHAP) value to underscore the significance of the prediction results of the model. The summary graph provides a visual depiction of the contribution of each feature to the prediction results of the model.


TABLE 1 Comparison of different machine learning models.

[image: Comparison table of machine learning models detailing advantages, disadvantages, and reasons for use. Models include Support Vector Machine, k-Nearest Neighbors, Logistic Regression, Decision Tree, Random Forest, LightGBM, and Artificial Neural Networks. Advantages range from accuracy to interpretability. Disadvantages include computational intensity and overfitting. Each model is assessed for study use based on these factors.]




Findings


Descriptive analysis results

This study's final effective sample includes 7,880 older adult people: 4,125 females (52.35%), with average age of 69.05 ± 6.82 years, and 2,996 (38.5%) suffering from depression. Moreover, there are 4,413 illiterates (56.0%), 1,416 urban residents (17.97%), 6,012 married individuals (76.29%), 749 living alone (9.51%), 548 with extremely poor self-rated health (6.95%), 5,917 with multimorbidity (75.09%), 4,450 not participating in any social activities (56.47%), 737 with a night sleep duration of over 8 h (9.35%), and 2,829 without a nap habit (35.9%). Differences between each variable are statistically significant (P < 0.001). Table 2 shows the specific basic characteristics.


TABLE 2 Basic characteristics of study participants (n = 7,880).

[image: A table comparing variables between individuals with and without depression. It includes categories like age, gender, self-rated health, education, marital status, living arrangements, sleep duration, social events, smoking, physical activity, multimorbidity, drinking, and cognitive function. Each category has data for the total, non-depression, and depression groups, along with P-values indicating statistical significance.]



Predicting depression in Chinese older adults using the ML models

The SMOTE algorithm was used to oversample the minority samples. Thereafter, the dataset was partitioned into training and test sets at a 6:4 ratio. The model was trained on the training set, and its ability to generalize was evaluated on the test set. Using the RF algorithm as the classification model, recursive feature elimination was performed on the training set. Three-fold cross-validation was used to derive AUC area scores from various feature selection combinations, in which 16 was identified as the optimal number of features. According to the rank-sum test, no significant difference was noted in the continuous variables between the training and test sets (P > 0.05). The chi-square test also indicated no significant difference for the other categorical variables (P > 0.05).

For depression prediction, KNN and LightGBM had the lowest (AUC = 0.647) and highest (AUC = 0.738) AUC values, respectively, among the six ML models (Figure 2). Moreover, the Delong statistical comparison indicated that the performance of the different models' ROC curves vary (P < 0.01, Table 3).


[image: ROC curve graph comparing six models: Logistic, SVM, KNN, Decision Tree, Random Forest, and LightGBM. True Positive Rate vs. False Positive Rate is plotted, with AUC values ranging from 0.648 to 0.738. A dashed red diagonal line represents a random classifier.]
FIGURE 2
 Predictive performance of six machine learning models for depression in older adults. ROC curve (the x-axis indicates the false positive rate, and the y-axis represents the true positive rate).



TABLE 3 Prediction performance of depression in Chinese older adults using six machine learning models.

[image: Comparison table of machine learning models includes Logistic Regression, KNN, Decision Tree, SVM, Random Forest, and LightGBM. Metrics shown are AUC, P-value, Accuracy, Specificity, PPV, NPV, and Brier Score. LightGBM has the highest AUC of 0.738, while KNN has the lowest at 0.647. Brier scores range from 0.198 (LightGBM) to 0.239 (KNN). Significance is indicated with P-values less than 0.001, except for Logistic Regression.]

According to the DCA curve (Figure 3), if the threshold probability of depression among Chinese older adults exceeds 0, then the LightGBM model outperforms the other models in the 0.00–0.85 range. From the results, the LightGBM model's Brier score was 0.198, which was the lowest among all models. Therefore, the best performance was demonstrated by the LightGBM model.


[image: Decision Curve Analysis graph comparing various models: Logistic, SVM, KNN, Decision Tree, Random Forest, and LightGBM. X-axis shows threshold probability (0 to 1), Y-axis shows net benefit (0 to 0.4). Each model has a distinct line color.]
FIGURE 3
 DCA curve (the x-axis indicates the threshold probability, and the y-axis represents net benefit).




Feature importance and variables interpretation

In depression prediction, the LightGBM model ranks feature importance (see Figure 4). The model indicates that the five most important features for predicting depression are self-assessment of health, nighttime sleep, gender, age, and cognitive function. Note that self-rated health, nighttime sleep, and age are negatively correlated with depression occurrence. Moreover, older women have a higher probability of experiencing depression than older men. The findings are significant for early identification and intervention in depression.


[image: Two visualizations depict feature importance using SHAP values. Panel (a) is a violin plot showing the impact of various features on model output, with color gradients indicating feature value magnitude. Panel (b) is a bar chart ranking features by mean SHAP value, showing "Self-rated health" as the most impactful feature, followed by "Nighttime sleep" and "Gender."]
FIGURE 4
 Visual explanation of predictive behavior of depression in older adults based on machine learning prediction models. (A) Each dot represents an individual prediction, dot's position on the x-axis shows the impact that predictor has on the model's prediction for that individual. When multiple dots land on the same x position, they pile up to show density. The color of the dot represents the level of the predictor related to that individual (color reference on the tight). (B) Bar chart of average feature importance based on SHAP value magnitude.





Discussion


Major findings

The newly released 2020 CHARLS data was used by the current research to conduct a depression-prediction task on the older adult under the decision support of six ML algorithms. For feature selection recursive feature elimination, the RF algorithm was used as classification model. Meanwhile, constructing and validating the model feature the use of 16 important feature variables. According to the results, the LightGBM model shows the best performance in terms of the AUC value and outperforms other models in predictive performance. The important contributions of the model prediction results are explained by the SHAP analysis, indicating that the five most important features for predicting depression are self-rated health, nighttime sleep, gender, age, and cognitive function. The contribution of each feature to the model prediction results is intuitively presented by the summary graph. The findings present the key factors affecting the occurrence of depression, which is critical in the early identification and intervention of depression.



Identifying key predictors of depression in the older adult

Social demographic factors, health status, behavioral factors, mental health factors, and other dimensions of the older adult are the variables selected in this study. Previous research has studied these indicators for their impact on depression, thereby showing the credibility and validity of the selected predictive factors. As a predictive factor, self-rated health contributes the most, which is consistent with a previous study that has considered this factor as the most important predictive factor for depression in the older adult (39). Moreover, numerous previous studies have indicated that a lower level of self-rated health is a risk factor for the occurrence of depression among the older adult (40–42). Previous research has likewise shown relationship between depression and the older adult's sleep duration (43). Sleep duration and depression have a U-shaped relationship, and the likelihood of depression is lowest for the older adult sleeping 6– 8 h at night (44). The result of a meta-analysis indicates that considered risk factors of depression are short and long sleep durations (45). Happiness can increase with an increase in sleep duration, which is closely related to a reduction in the occurrence of depression (46). A sharp decrease in sleep duration is associated with an increase in unhealthy behaviors such as obesity, smoking, and drinking, which can affect the older adult's psychology (47). Excessive sleep duration (>9 h) is associated with depression (48). A decrease in physical activity is associated with excessive sleep duration, which may reduce the production of key hormones that regulate emotions (e.g., serotonin or dopamine), thereby increasing the likelihood of depression among the older adult (49).

According to the current research, older adult women are likely to suffer from depression compared with older adult men. This finding is consistent with most previous studies' outcomes (50–53). For the longest time, women have been found to have a higher prevalence of depression. Epidemiological studies have indicated that the pervasiveness of depression among women is nearly twice that of men. Genetically determined susceptibility, hormone fluctuations related to various aspects of reproductive function, and hypersensitivity to hormone fluctuations mediating depressive states are among the reasons for this phenomenon (54). However, other findings have shown lack of association between gender and the occurrence of depression (55–57). The most common predictive factors for the occurrence of depression among the older adult are age, physical health, and cognitive function (18). According to previous studies, age is a risk factor for the occurrence of depression among the older adult (58–60), or it is not associated with the occurrence of depression (61–63). The current research presents a novel finding that age is negatively correlated with the occurrence of depression, which deviates from a few previous research results. This outcome possibly shows that during the COVID-19 pandemic, age might be associated with other protective factors (e.g., life experience and coping strategies), thereby potentially assisting in the reduction of depression risks (64). Accordingly, age may be a protective factor (65).

The relationship between cognitive function and depression remains mired in controversy. Two studies have shown the lack of effect of cognitive impairment on the depressed population (66, 67). Meanwhile, two other studies have reported that the risk of depression among the older adult increases owing to cognitive impairment (68, 69). Researchers have analyzed data from 8,382 men and women aged at least 65 years who participated in the US Health and Retirement Study from 1998 to 2010. Low depression and high depression categories are associated with rapid cognitive decline and estimated impact after adjusting for the interaction of depression and time (70).



Optimizing older adult depression prediction with lightGBM and SHAP

According to 20 studies that systematically evaluated the prediction model of older adult depression risk, 55% of the prediction models were built using ML technology, while seven models (35%) used multivariate logistic regression and two models (10%) used linear regression (18). First, to establish a prediction model for the occurrence of depression in the older adult, the current study used the SMOTE sampling technique to balance the “depression” sample ratio of 0 and 1. Accordingly, the model's prediction accuracy and stability are improved by balancing the number of older adult people in the dataset's different categories. Second, AUC is the indicator most commonly used for evaluating the prediction model's performance, while DCA is likewise utilized to assess the model's clinical value and has been applied in numerous medical studies, showing immense clinical utility (71). This study's results indicate that the LightGBM model performs best in terms of the AUC value. The possible reason is that LightGBM can handle numerous features and has good handling ability for unbalanced datasets. This model is further assessed using the DCA method. The net benefit of LightGBM is the largest when the net return is compared on the decision curve. If depression's threshold probability surpasses 0, then the performance of the LightGBM model is better than that of the other models in the 0.00–0.85 range. This finding is crucial because it indicates that the LightGBM model has excellent performance under most clinical decision thresholds. The LightGBM model's The Brier score is 0.198, the lowest among all models. The Brier score is an indicator to measure prediction accuracy. The lower the value, the higher the accuracy of prediction, thereby further confirming the LightGBM model's superiority.

By contrast, complex patterns and interactions are revealed by ML methods; however, these methods are often criticized for their “black box” nature. Accordingly, the SHAP technology can be used to solve this problem. The reason is that they can empirically indicate the importance of each feature to the model output, thereby enabling the combination of features and non-linear interactions, while providing insights into the current relationships among variables, which are considered correlations instead of causal relationships. Prior studies have successfully utilized SHAP values for ML interpretation in medical research (72). Ballester et al. analyzed the suicide risk of young people by using the gradient tree boosting model and SHAP values (73). Although the aforementioned method has been utilized in various fields of ML interpretation, to our knowledge, the SHAP value has yet to be applied to investigate the predictive research of depression's occurrence among the older adult in China. Therefore, this study's results can present a reference for enhancing the prediction model of depression's occurrence among the older adult in China.




Limitations

Several limitations characterize this research. First, the current study only uses CES-D to evaluate depression's symptoms among the older adult. While CES-D is not the gold standard technique for depression diagnosis, which may lead to bias in the evaluation results, the CESD-10 tool has been validated in the Chinese population and shows good validity, potentially improving the credibility and validity of the results. Second, this research is based on cross-sectional data, preventing the determination of the causal direction of the observed associations. Longitudinal studies are needed to establish causal relationships. Third, the data survey was conducted during the COVID-19 pandemic in 2020. This unique stressor may have influenced both predictors (e.g., sleep patterns) and the outcome (depression), acting as a collider and introducing bias into the model. New data after the pandemic have not yet been released, and a new longitudinal data model can be constructed subsequent to the data release post-pandemic. Fourth, reporting bias is possible from the study participants because self-reported data may not always accurately reflect their true state of health and wellbeing. Participants may underreport or overreport their symptoms due to social desirability or recall bias. Information bias could also occur due to inaccuracies in the collected data, which may affect the results. Specifically, the 2020 CHARLS data may have inaccuracies due to data entry errors, participants' misinterpretation of survey questions, or inconsistencies in data collection processes across different regions. Fifth, variables such as gender, age, and cognitive function, while strong predictors of depression, may correlate with other unmeasured factors like socioeconomic status or life stress, potentially confounding the results. Cognitive impairment might indirectly reflect life-stage factors or cumulative health burdens and also be a symptom of depression, particularly in older populations (“pseudo-dementia”). Self-rated health, identified as the most significant predictor, could act as a proxy for unmeasured variables such as chronic disease burden or healthcare access, leading to residual confounding. Sixth, the use of the SMOTE algorithm to oversample minority depression cases helps balance the dataset but may inadvertently create artificial correlations or inflate the importance of less influential variables, introducing collider bias. Lastly, although measures have been taken to ensure the good performance of the model, it still necessitates validation with an independent external cohort once it is established. This step is crucial to confirm the model's generalizability and robustness. Notwithstanding these limitations, the current research indicates that the constructed model can be utilized for predicting and providing further interventions for the occurrence of depression among the older adult.



Conclusion

This research uses six ML algorithms to build a prediction model for the occurrence of depression among the older adult in China. Moreover, the LightGBM algorithm-based predictive model has superior comprehensive performance compared with other models. Therefore, the research results can provide a theoretical reference for the accurate identification of high-risk groups from multiple dimensions and the implementation of the necessary early interventions. The proposed model identifies key influencing factors (i.e., self-rated health, nighttime sleep duration, gender, age, and cognitive function) and some potential influencing factors. These factors should be continuously enhanced in future model construction research.
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Fear of childbirth (FOC) or tokophobia adversely affects women during pregnancy, delivery, and postpartum. Childbirth fear may differ across regions and cultures. We aimed to identify factors influencing the fear of childbirth among the Asian population. A systematic literature search was performed using the PubMed, Scopus, and Web of Science databases in November 2023. Original articles in English with research conducted in Asian countries were included. The independent factors associated with childbirth fear, from the relevant studies were identified and discussed. Forty-six papers met the eligibility criteria but only 26 studies were discussed in this review. The significant factors were categorized into (1) demographics, (2) clinical, (3) healthcare service, (4) childbirth education & information, and (5) COVID-19 pandemic. The prevalence of childbirth fear among Asians ranged between 56.6 and 84.8%. Significant demographic factors included age, education, marital status, economic status, and area of residence. Greater levels of tokophobia were linked to nulliparity, unplanned pregnancy, infertility, miscarriage, and pregnancies at risk. Effective doctor-patient communication and more frequent antenatal visits were shown to alleviate maternal childbirth fear. There was consistent evidence of prenatal childbirth education’s benefit in reducing FOC. The usage of smartphone apps and prolonged exposure to electronic devices were linked to a higher degree of tokophobia. Nulliparas who received too much pregnancy-related information also reported increased childbirth fear. There was a positive correlation between maternal fear of COVID-19 infection and FOC. Keeping updated with COVID-19 information increased the maternal childbirth fear by two-fold. In conclusion, a stable economy and relationship contribute to lesser childbirth fear among Asian women. Poor maternal health and pregnancy complications were positive predictors of FOC. Health practitioners may reduce maternal childbirth through women’s education, clear communication as well as accurate information and guidance to expectant mothers. Further study is required into the content of childbirth fear among Asian women. These research findings hopefully will lead to the development of culturally adapted screening tools and interventions that reduce the burden of FOC among expectant mothers.
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1 Introduction

Pregnancy and childbirth are among the most important events in a woman’s life. Fear of childbirth (FOC) or Tokophobia has been defined as “an unreasoning dread of childbirth,” and further classified into primary (affecting nullipara) and secondary (involving parous women who have experienced birth) (1, 2). A systematic review by O’Connell et al. in 2016 showed that the tokophobia prevalence ranged between 3.7 and 43% with a pooled prevalence of 14% (95%CI 12–16%) (3). Factors including anxious personality, traumatic delivery, previous miscarriages, low social support, and poor partner relationships have been associated with tokophobia (4, 5).

Childbirth fear has been associated with greater use of epidural, prolonged labor, and increased risks of labor dystocia as well as emergency cesarean section (6, 7). Previous studies demonstrated a link between tokophobia with negative birth experiences and post-traumatic stress disorder (PTSD) (4, 5). A negative childbirth experience can lead to dysfunctional maternal–infant bonding and reduced exclusive breastfeeding (8). Negative experiences also carry a greater risk of postpartum depression and negatively impact individual’s attitudes toward future birth, resulting in a maternal request for cesarean delivery (9, 10). Post-partum PTSD adversely affects not only maternal psychological well-being but also the child’s socioemotional and cognitive development (11). Women with low economic status are at greater risk of PTSD and those from developing countries are particularly vulnerable due to healthcare limitations and stigma surrounding mental health (12).

Fear of childbirth is multi-dimensional. Qualitative studies demonstrated that women report various childbirth concerns including maternal and child risk, loss of control, uncertainty, pain, and isolation (13). Understanding FOC in a local cultural context is paramount as women’s perception of childbirth is also strongly influenced by their culture (13).

There has been increasing interest in tokophobia in empirical research and clinical practice over the last 30 years (3). However, the lack of international consensus on the definition and gold standard measurement of tokophobia resulted in significant heterogeneity among the published studies (3). A review by Richens et al. found that a majority of research was conducted in Scandinavia and utilized a range of assessment tools to measure childbirth fear. The authors concluded that the inconsistent instruments used by the various studies were a reflection of the challenges in defining FOC (14).

Standardized tools to assess maternal childbirth fear may be restrictive due to a wide range of cultural backgrounds, alongside different perceptions and beliefs regarding birth (14). The Wijma Delivery Expectancy Questionnaire Part A (WDEQ-A) is the most commonly used diagnostic tool (15). WDEQ-A consists of a 33-item self-assessment questionnaire with a six-point Likert scale response per item, and a score ranging from 0 to 165. WDEQ-A score of ≥85 is indicative of severe fear of childbirth (16). It is a valid and reliable instrument in a variety of populations, while some concerns have been raised about the items’ cross-cultural applicability (17). Previous research demonstrated significant differences in the exploratory factor analyses of the WDEQ-A in European cohorts, suggesting that the content of FOC may differ between countries (18). Lukasse et al. demonstrated that FOC consisted of six factors, i.e., Lack of self-efficacy, Loneliness, Negative appraisal, Lack of positive anticipation, Fear, and Concern for the child. The prominence of each component varied across nations. For example, Icelandic women expressed the least lack of self-efficacy and recorded the lowest score for the fear component. Danish women had the least expectations of being lonely, while Belgian mothers scored the highest for the factor (18).

The majority of studies on tokophobia are conducted in developed countries from Europe, Scandinavia, and North America (19). As birth is a multifaceted experience, it is natural for childbirth fear to differ across regions or cultures (17). Recognizing the factors associated with tokophobia is essential in planning and providing an effective intervention to lessen its burden on expectant mothers. Our study aims to identify the factors which influence maternal childbirth fear among pregnant women in Asia. We hope that the findings will improve the understanding of FOC among Asian women and encourage more culturally adapted research on tokophobia.



2 Materials and methods


2.1 Literature search

This review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for scoping review (20). We performed a literature search on electronic databases (PubMed, Scopus, and Web of Science) using the following search string; (childbirth fear OR “tokophobia” OR “prenatal fear”) AND (risk OR pred* or “risk factor”). The search frame was from the inception of the databases until September 2023.

Original articles in English and from Asian countries, with the following features, were included: (1) studies assessing childbirth fear as the main outcome; (2) childbirth fear assessment during the antepartum period or labor; (3) FOC was measured using a validated scale, and not as a subdomain of a larger assessment tool. We also included all cross-sectional and cohort studies alongside meta-analysis and systematic reviews to identify relevant studies. Articles with the following characteristics were excluded: (1) conference abstracts, letters or commentary, editorial and book chapters; (2) studies involving Asian immigrants in non-Asian countries or Asian-Americans; (3) studies conducted in the postpartum period; (4) qualitative or intervention study.

Endnote (version 20.6, Clarivate, United States) was utilized to organize the literature and detect duplicates. The article titles and abstracts were screened by two authors, A.K. and I.K.A. Subsequently, full texts were obtained for in-depth analysis following the inclusion and exclusion criteria. The third author (S.S) would be consulted to resolve any discrepancies in the study inclusion. The data extracted include authors (years), study design including assessment tools, subject characteristics (gestation, parity, pregnancy risk), and study findings (associated factors and correlations).




3 Results

The literature search using three electronic databases discovered 2,232 items (Pubmed = 541, Scopus = 732 and Web of Science = 959). After the removal of duplicates (930), we screened the title and abstract of 1,302 items. A total of 1,218 papers were excluded for various reasons resulting in 84 remaining items that were subjected to full-text screening. Finally, we identified 46 eligible papers for this review. Upon detailed assessment of the data, we found that the factors contributing to childbirth fear can be classified into several categories including (1) demographics, (2) clinical, (3) psycho-social, (4) healthcare service, (5) childbirth education & information, and (6) spiritualism. Due to the vast amount of data collected, we have decided to limit our discussion to the maternal demographic and clinical characteristics, health service provision, childbirth education, and COVID-19 pandemic; which involved 26 articles (Figure 1). The remaining findings related to the psycho-social and spiritual components were reported in a separate journal article.

[image: Flowchart detailing the study selection process: 2,232 records identified, with 930 duplicates removed. After screening 1,302 records, 84 reports were sought. Following assessments, 46 studies were deemed eligible, with 20 excluded for irrelevance, resulting in 26 studies included in the review.]

FIGURE 1
 PRISMA flowchart demonstrating selection of articles.


Table 1 depicts the studies included in our review. Most of the research, which were published between 2014 and 2023, were conducted in Turkey. Our review included six studies from China and four from Iran. The remaining studies were from Japan, Vietnam, Thailand, Pakistan and Israel. A total number of 11,699 women were involved in all of the studies, which were of cross-sectional design. Majority of the studies used WDEQ-A or Childbirth Attitudes Questionnaire (CAQ) (21) as the assessment tool for childbirth fear. Four studies focused on nulliparous subjects, two on high-risk women and one study involved pregnant adolescents.



TABLE 1 Studies included in the review.
[image: A table summarizing various studies on fear of childbirth (FOC). It includes details such as the first author, year, country, study aim, gestation period, total number of participants, FOC assessment tool, and FOC prevalence levels. The data spans countries like Turkey, Pakistan, Iran, China, and Vietnam, and covers topics like pregnancy anxiety, social support, and predictors of FOC.]

The overall prevalence of childbirth fear in our review ranged between 56.6 and 84.8%. This finding could be attributed to the different FOC assessment tools, with varying cut-off scores to define severity levels. Some authors quoted the overall FOC prevalence while some focused on severe tokophobia. Studies with WDEQ-A used a score of ≥38 as indicative of FOC and ≥ 85 as severe fear (22), while CAQ scoring to detect tokophobia and the severe level was ≥28 and ≥ 52, respectively (23). Research from Iran and Turkey in West Asia used four types of questionnaires (WDEQ-A, CAQ, Fear Related to Pregnancy and Childbirth Questionnaire, and the revised version of the Fear of Vaginal Delivery questionnaire). Data from East Asian countries like Thailand and China were based on WDEQ-A and CAQ.

We identified independent factors associated with fear of childbirth, based on multivariable logistic or regression analysis, as demonstrated in Table 2. The factors with a significance value of p < 0.001 are highlighted in bold. Factors that significantly correlated to FOC were also discussed in this review.



TABLE 2 Independent factors associated with childbirth fear.
[image: A table categorizes various factors affecting different characteristics: Demographics, Clinical, Healthcare services, Childbirth education or access to information, and COVID-19 pandemic. Each factor lists specific independent variables with corresponding statistical values such as beta coefficients (β), adjusted odds ratios (AOR), and p-values, along with related studies. The data includes multiple entries such as age, education, marital status, pregnancy planning, miscarriage, healthcare services, childbirth classes, smartphone app use, and COVID-19 fear. Factors with significant values are bolded, indicating a p-value of less than 0.001.]


3.1 Maternal demographics

Three studies found that maternal age was an independent factor associated with childbirth fear (17, 24, 25). Two studies demonstrated a negative association, i.e., advanced maternal age is linked with a lower level of fear (17, 24). In contrast, Huang et al. observed reduced childbirth fear among women in the younger age group (25). A study from Vietnam found that increasing age of the partner was linked to a decrease in childbirth fear (26).

Maternal education level was shown to be independently associated with FOC in four studies (17, 27–29); with three of them demonstrating an increased level of childbirth fear with higher education (27–29). Economy status posed a significant influence on maternal childbirth fear. Husband’s employment was associated with reduced odds of FOC (adjusted odd ratio, AOR 0.42, 95% CI 0.22–0.79) (27), while lack of sufficient income increased the likelihood by almost four-fold (AOR 3.70, 95% CI 1.23–11.14) (30). Study from China observed that being a part-time worker is a risk factor of FOC among multiparous (β = 0.141, p = 0.004) (31). Marital status was also an independent factor for childbirth fear, with married women reported lower level of FOC (32). Zhou et al. also reported strong association between place of residence and FOC; in which greater level of fear was found among women living in the rural area compared to the urban dwelling (32).



3.2 Clinical factors

Being a multipara was independently associated with reduced level of tokophobia (23, 25, 31, 33). Gestational age was also an independent predictor (25, 32), with a significant positive correlation to FOC (34). Unplanned pregnancy (17, 31), previous miscarriage (24) and history of infertility (27), were all associated with an increased risk of tokophobia. Complications in pregnancy; either in the past or present was positively associated with childbirth fear (26, 33). Pregnant women who perceived themselves in poor health also reported greater level of tokophobia (29, 33).

Hou et al. showed that the number of cesarean sections (CS) was positively associated with childbirth fear, i.e., women with two or more CS reported an increased level of FOC (β = 0.071, 95%CI 0.450–2.217) (35). The authors also found that the experience of previous cesarean section (moderate or severe fear) was positively related to tokophobia among Chinese women (β = 0.049, 95%CI 0.029–1.217) (35). In contrast, Zhang et al. observed an increased level of fear among pregnant women with no history of CS compared to individuals with previous cesarean birth (β = 2.66, 95% CI 0.61–4.71) (23).



3.3 Healthcare services

The number of antenatal visits was independently associated with reduced childbirth fear. Citak et al. observed increasing number of antenatal follow-ups was linked to a lesser degree of FOC (β = −0.125, p < 0.001) (17). Doctor-patient communication was also a significant contributor of childbirth fear with good communication was linked to lower level of tokophobia (23).



3.4 Childbirth education and access to information

Childbirth education was an independent predictor of FOC. Results from three studies consistently showed deficiency in prenatal preparation class was associated with an increased risk of childbirth fear (28, 30, 36).

Studies from China found positive association between the use of pregnancy related smartphone apps and prolonged screen exposure (>5 h) with greater risk of FOC (23, 29). Nguyen et al. observed a higher level of information support was linked to an increase in childbirth fear among nulliparous women in Vietnam (β = 0.13, p < 0.05) (26).



3.5 COVID-19 pandemic

Four studies on maternal childbirth fear were conducted during the background of COVID-19 pandemic (33, 37–39). Taubman et al. observed that women who reported fear of COVID-19 infection were more likely suffer from tokophobia (β = 0.28, p < 0.001) (33). Pregnant women who followed the COVID-19 information were twice more likely to report fear of childbirth (adjusted odd ratio, AOR 2.65, 95%CI 1.32–3.77) (37).




4 Discussion

The prevalence of childbirth fear differs across nations, despite similar measurement (15). Different evaluation instruments and cultural differences could explain some of the variations, albeit the exact reasons remain unknown (14, 15). More recent data demonstrated the global prevalence of severe FOC of 16% (95%CI 14–16%) with an increasing trend since 2015 (40). The prevalences of severe tokophobia in our review were higher; in the range of 0.7 to 61.5%. The variations could be attributed to the different socio-economic, political, and weaker health systems in the developing countries, compared to the more affluent Western countries (40). Developed countries like Sweden have an established multidisciplinary approach to care for women with severe FOC through the specialized clinic that is supported by experienced midwives, obstetrician, psychologist, social worker and psychiatrist (41). Continuity of care through midwifery-led models or single obstetrician follow-up throughout pregnancy which are available in Western health system (18), may partly explained the lower prevalence of tokophobia among non-Asians. Factors that characterized a population such as ethnicity, religion, beliefs, social structures, and social norms, will also influence maternal childbirth fear (42).

We found that independent association between maternal age and FOC. Studies from China and Turkey demonstrated that older mother reported lesser childbirth fear (17, 24). Other studies in this review also showed lower WDEQ-A scores among pregnant women above the age of 32, compared to the younger women (39, 43). Only one study demonstrated higher FOC among expectant in the older age group (25). Evidence from Scandinavian countries supported the link between advanced maternal age and greater childbirth fear (44, 45). Eriksson et al. reported intense FOC among primiparous women above the age of 32 (RR 2.3, 95% CI 1.6–3.5) (44). Age-related differences in the causes of childbirth fear include high-risk pregnancies in older women, and the concerns about loss of sexual enjoyment and attractiveness among younger mothers (45, 46). Lesser knowledge and experience in childbirth may also contribute toward higher FOC in young pregnant women (39).

A Vietnamese study found a significant association between the partner’s age and maternal childbirth fear. Nguyen et al. observed that a higher age of partner was associated with a lower score of FOC in mothers (β = −0.10, 95%CI = −0.16; −0.05) (26). This could be a reflection of tokophobia experienced by men; as evidence showed a significant positive relationship between the childbirth fear of women and their partners (r = 0.602, p < 0.001) (47). Studies from Turkey and Sweden found an increased FOC among men aged 25–35 compared to older individuals (47, 48). These men were more likely to be first-time fathers; who were at higher risk of experiencing tokophobia (AOR 1.8, 95% CI 1.2–2.6) (48). As partner support is positively correlated to maternal psychological wellbeing (r = 0.48, p < 0.001) (49), and is a mediator in the relationship between self-efficacy and childbirth fear in pregnant women (17), it is therefore important to consider the presence of tokophobia among men. Recent evidence showed that childbirth preparation for expectant fathers was associated with a more positive childbirth experience. A Swedish trial found that a psychoprophylaxis training model that focuses on the man’s role as a coach during labor, decreased the risk of frightening childbirth experiences among men with tokophobia (AOR 0.30;95% CI 0.10–0.95) (50). Bergström et al. also found that the training model which includes instruction on coaching, breathing, relaxation, and massage techniques, reduced the likelihood of feeling unprepared among expectant fathers (AOR 0.20, 95%CI 0.05–0.86) (50).

Our review showed that higher education level was an independent predictor of maternal childbirth fear. Storksen et al. made similar observation in their Norwegian study that reported increased risk of FOC among women with higher levels of education (AOR 2.1, 95% CI 1.3–3.3) (51). A large cohort study from Finland also demonstrated that higher educational level was more common among women with childbirth fear (45). Melender et al. reported that women with university level education tended to be more critical and have more negative experiences related to childbirth than controls with lower education levels (52). Individuals with higher education may seek birth-related information more actively than less educated women (51). Greater access to internet and social media among educated women lead to increased knowledge of birth complications and trauma that may exacerbate tokophobia (53). Qiu et al. suggested that educated women preferred a well-planned and structured lives. The uncontrollable aspects of childbirth that include length of labor, degree of pain and change in body shape will inevitably result in greater fear (29).

Our review demonstrated that stable and sufficient household income leads to a lesser fear of childbirth. Similarly, a study on the Danish National Birth Cohort reported a significant association between unemployment and tokophobia (AOR 1.62, 95% CI 1.35–1.93) (54). Low income and unstable finances may exacerbate the life stress among pregnant women. In contrast, a population-based study from Finland observed an increased prevalence of FOC among pregnant women of high socio-economic status (SES) regardless of parity. Raisanen et al. attributed this finding to the fact that high-risk pregnancies were common among these women, due to advanced maternal age (45).

Our observation confirmed the increased level of childbirth fear among women living in the rural area. Ogurlu et al. found that Turkish women who lived in the villages reported higher WDEQ-A scores than those living in the district areas (p = 0.026) (55). In urban areas, hospitalization for childbirth is advocated and the health facilities are well-resourced to deliver maternal and child healthcare. Conversely, rural health services may be deficient in professional staff and maternal care practices such as home visit, which result in greater tokophobia among expectant mothers (32, 40).

A study from Turkey demonstrated the impact of migration on FOC. Soysal et al. observed a lower level of childbirth fear among immigrants, compared to the pregnant Turkish women (p < 0.001). The authors also found a larger proportion of local women displaying severe form of childbirth fear than the migrant women (26.8% vs. 4.1%, p < 0.001) (54). In contrast, Ternström et al. reported that foreign-born women were more likely to have FOC compared to Swedish-born women (OR 2.7, 95% CI 1.7–4.0). Living in a foreign country with a different culture and language, alongside the lack of knowledge of the adopted country including civil rights and social system would probably contribute to women’s fear (56). In contrast, the migrant women in the Turkish study were mostly Syrian war refugees. Their worries would probably be lessened by the knowledge that they would give birth in a country free from conflict and with superior medical resources (53).

Our review found that being married reduced the likelihood of childbirth fear. Comparably, a recent meta-analysis of research from non-Asian countries revealed a higher prevalence of FOC among single or divorced women than those who were married or cohabited (21% vs. 15%) (40). Furthermore, data from six European countries supported the protective role of a stable civil relationship against tokophobia (AOR 0.64, 95% CI 0.45–0.87) (18). Women who received spousal support had consistently reported reduced level of FOC (25, 31, 49, 57). Spousal support during pregnancy reduces the anxiety and stress of the pregnant woman, and as that support increases, so does the expectant mother’s capacity to handle the problems she experienced during pregnancy (58). Spousal support had also been shown to be the mediator between childbirth self-efficacy (women’s confidence and ability to cope with childbirth) and FOC (17).

We found consistent evidence of reduced risk of tokophobia with multiparity. Studies from Iran and Japan also confirmed the negative correlation between childbirth fear and the number of deliveries (59, 60). A systematic review of 27 observational studies demonstrated the pooled prevalence of severe FOC in nulliparous women was higher than multiparous women (17% vs. 14%) (61). Greater tokophobia observed among the nullipara can be attributed to childbirth inexperience and fear of the unknown which include labor pain and support (62, 63). FOC among these women is also influenced by frightening information and negative birth stories from others (52). A contrast observation was made by Kaya et al. in which FOC increased significantly with the increasing number of pregnancies and parity (34). Increased tokophobia among multipara is usually related to a previous traumatic or negative birth experience (15); in parallel with the study by Hou et al. that observed greater FOC among women who experienced moderate to severe fear during their previous cesarean section (35). European data also reported a five-fold increase in the risk of childbirth fear in women with negative birth experiences (AOR 5.11, 95%CI 4.07–6.42) (18). Conversely, our review demonstrated a protective effect of multiparity against tokophobia. A mother’s prior delivery experience can boost her confidence and ability to handle challenging situations like labor and delivery (64), which will lessen her worry about the next pregnancy. Culturally, motherhood confers social value and this may encourage women to disregard their negative experiences and welcome their future pregnancy with joy and gratefulness (65).

Studies from Thailand, Turkey, and Iran demonstrated that women with unplanned pregnancy consistently reported greater WDEQ-A scores compared to individuals who planned their pregnancies (34, 42, 66). In line with our findings, a systematic review by Dencker et al. also found that unplanned pregnancy was a significant risk factor for FOC (19), which can be related to a lack of social support. Women in a stable relationship are probably more equipped to both prevent and cope with unintended pregnancies (19). Conversely, women with unplanned pregnancies reported higher FOC due to perceived inadequacy or unpreparedness for motherhood (67).

Our review found that poor maternal health is significantly associated with FOC. A similar observation was also made by Ulu et al. during the COVID-19 pandemic (39). Pregnant women are more susceptible to severe COVID-19 complications due to pregnancy-related physiological and immunity changes (68), and individuals with co-existing medical conditions are particularly vulnerable. Unsurprisingly, there was a significant positive correlation between COVID-19 fear and FOC (38, 39) and women who reported fear of COVID-19 infection were more likely to suffer from tokophobia (33).

Effective doctor-patient is important to alleviate maternal childbirth fear as evidenced by our finding. Previous research demonstrated that good communication between a physician and patient improves compliance and patient satisfaction (69). Regular antenatal care allows health professionals to offer adequate support to pregnant women including that to address fear and concerns about childbirth (34) with a positive impact on FOC reduction. A study from Iceland demonstrated that Enhanced Antenatal Care (EAC), which consists of a midwifery-led care model that combines one-to-one and group antenatal care is more effective in reducing tokophobia than standard care (Cohen’s d = −0.21) (70). The EAC model provides the usual antenatal appointments focusing on screening and physical assessment, alongside group sessions that allow extensive discussion about pregnancy, birth, and parenthood with midwives and other expecting parents. The authors concluded that the high satisfaction among women in the EAC group was likely due to increased social support, education, continuity of care, and personal relationship with midwives which women value in antenatal care services (70).

Insufficient knowledge of labor has been associated with increased childbirth fear (34, 71). Prenatal education had been shown not only to improve maternal knowledge, but also reduce anxiety regarding delivery (72) and fear of childbirth (73). Learning about childbirth brought comfort to some women as it helped them prepare for labor (74) and recognize how uncommon certain birth complications were (75). However, having too much information especially contradicting ones might elevate the fear of childbirth (74–76). This may explain the positive correlation between FOC and the level of information support among nullipara.

The internet has allowed women to access and share various information on delivery process, coping with labor pain alongside experience on pregnancy, birth and infant care (29, 77). Poor quality resources such as false or conflicting information, and unfavorable stories are more likely to have a negative impact on women’s perception of childbirth, resulting in increased FOC (29, 52). Unsurprisingly, prolonged screen exposure and the use of smartphone apps predisposed expectant mothers to greater childbirth fear. Women with extended internet use were more likely to access the forum web pages with a high amount of traumatic birth stories that could produce unrealistic picture of childbirth (78). Recent evidence indicated that exposure to electronic screens for more than 5 h per day in pregnant women was a risk factor for depressive symptoms (79) that in turn were associated with childbirth fear (32).

Healthcare professionals therefore play a vital role in providing the relevant advice and guidance to expectant mothers on trustworthy information sources, and timely emotional support to diminish their anxiety during the pregnancy period (80).


4.1 Strengths and limitations

Our paper is the first to systematically review studies that were exclusive to the Asian population. This review discussed the independent factors associated with maternal childbirth fear, that were derived from multivariable regression analysis. This review provided more insight into Asian women’s fear of childbirth, which is different from that of the more commonly researched European and Scandinavian populations.

Our review has several limitations. First off, the results may not accurately reflect the Asian nations as data from other countries in Southeast Asia, the Middle East, and the Indian subcontinent is lacking. Secondly, the cross-sectional design of the studies in our review prevents the establishment of causal relationship between the variables. Thirdly, due to differing assessment tools and cutoffs, we were unable to conduct a meta-analysis. The fourth point, qualitative studies that may provide deeper cultural insights into childbirth fear among Asian women, were not included in our review as we focused on quantitative research. The fifth point, as we excluded studies on Asian immigrants in non-Asian countries, we might have missed the factors influenced by the diasporic experiences of childbirth fear. Lastly, given the heterogeneity of the population in terms of ethnicity, religion, economic development, and social structure; results interpretation should be done with particular caution.




5 Conclusion

The greater FOC prevalence among Asian women is attributed to various factors including the country’s resources, socio-demographics, and cultural beliefs. Financial and relationship stability are important to reduce maternal childbirth fear. Medical conditions affecting maternal health or pregnancy will lead to increased FOC. Prenatal education is vital to impart the necessary knowledge to expectant mothers. However, conflicting information and facts overload may result in higher FOC, especially among first-time mothers. Health professionals play vital roles in addressing childbirth fear through adequate health provision, effective communication, childbirth education, and guidance on trustworthy information. Therefore, initiatives to address tokophobia among Asian women should include culturally appropriate communication training among healthcare providers, alongside locally adapted antenatal programs and mental health support for expectant mothers.
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Data collection systems are vital in implementation of interventions within patient care as they allow us to better understand and improve the care given. This is equally true in the field of psychiatric rehabilitation, which has been steadily growing in the medical world for the past 20 years. It has recently been a focus of psychiatric medicine in Kenya with the Kenya Mental Health Action Plan 2021-2025 calling for improvement of care in the field. With psychiatric rehabilitation growing in low- and middle-income countries in recent years studies have come out showing the effects of newly employed programs and stressing the need for data collection practices that can be used to encourage best practices in local communities. This paper describes the implementation of data systems for the Moi Teaching and Referral Hospital Nawiri Skills and Recovery Centre (Nawiri) in Eldoret, Kenya. The goals of the data systems were 1) To collect and organize information for continuous quality improvement of services at Nawiri, 2) To collect information for reporting to MTRH leadership, Ministry of Health as well as private funders, 3) To provide data to assess outcomes of people who receive services at Nawiri to create evidence for effective interventions to help create policy to make psychiatric rehabilitation more available to people living with Severe mental illness in Kenya. Lessons learned from data systems implementation included insights into ease of data collection, adaptability of data instruments to fit facility needs, and ability to reproduce RedCap data collection in other settings.
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Introduction

Data collection systems are vital to the functioning of care programs as they allow for better understanding of the effects of interventions. Proper data collection, which encompasses the selection, collection, storage, and quality improvement, can lead to more efficient changes and better care for patients. This is especially true for projects that involve qualitative measures of well-being in addition to quantitative measures. A data collection tool that is commonly employed in research and other endeavors is RedCap. This system allows for the maintenance of multiple patient data forms in a secure database. The flexibility of this system and wide range of capabilities in the collection of qualitative data make it a valuable service (1).

There are many data collection systems used by studies and projects. Historically, pen and paper data capture methods have been used in many resource-limited settings due to “being financially unfeasible or difficult to support technically.” (2) However, electronic data capture has advantages such as lower error rate and lower cost per entered question compared to pen and paper counterparts (2). Advances in the field such as the evolution of RedCap into a low cost, easy to use tool have also opened the door for electronic data collection uses. Advantages to RedCap specifically include an easy-to-use designer, ability to collaborate with multiple institutions in creation, and low maintenance required after initial setup. In addition, there is no limit to the number of users that can be added as collaborators on a RedCap study and no limit to the number of records that can be stored in a database. There is also a built-in system for data access to allow for tiered access to the database for data collectors, managers, and administrators. Licensing for RedCap is free to non-profit institutions and involves the signing of an end user licensing agreement to obtain access. After an agreement is signed by an institution, installation and maintenance are performed by the individual institution and their IT department. Limitations do include the lack of large dataset standards that can be used to compare studies within the software (1). Overall, the data system has appeal in a low resource setting and the ease of use lends itself to projects that aim to venture into new areas within a field such as psychiatry, namely psychiatric rehabilitation.

Psychiatry is a field that has shifted in dynamic and scope in the past couple of decades. Care has shifted away from psychiatric institutionalization to psychiatric beds in general hospitals (3). There has also been an increase in efforts to develop mental health in lower- and middle-income countries. The 2015 United Nations Sustainable Development Goals set mental health goals for the first time ever (4). Kenya has experienced several advancements in mental health over the past decade including strengthening of governance (5) and an increase in the number of mental health care providers (6). These changes help increase the availability for inpatient and outpatient mental health care in Kenya, but no psychiatric rehabilitation programs existed in the public sector in Kenya until recently. Psychiatric rehabilitation is defined as “to help individuals with persistent and serious mental illness to develop the emotional, social and intellectual skills needed to live, learn and work in the community with the least amount of professional support” (7).

Mental health rehabilitation has been studied for the past couple of decades in Europe and the US, though more so recently. A study conducted in the UK in the early 2000’s examined the definition of “mental health rehabilitation” by asking UK providers their thoughts and coming up with a collated definition: ‘A whole systems approach to recovery from mental illness that maximizes an individual’s quality of life and social inclusion by encouraging their skills, promoting independence and autonomy in order to give them hope for the future and which leads to successful community living through appropriate support’ (Killaspy et al., 2005) (8). One of the first large studies to examine the effects of mental health rehabilitation in community settings outside of hospitals was the TAPS (Team for the Assessment of Psychiatric Services) project which examined a cohort of patients who were released from long-stay mental health institutions to assisted community living. The study found that transitionary community homes resulted in less crime and homelessness as well as greater patient satisfaction. However, another finding of the study was that more research needs to be done to truly determine the benefit vs cost of community centers (9). This sentiment of needing more research and better standardization has been echoed in many studies since including one systematic review of over 100 articles which found it difficult to compare different studies due to differences in terminology and service characteristics of different studies (10).

Lack of robust mental health research is a significant issue in lower- and middle- income countries where mental health is a growing field. Little research has been done on mental health rehabilitation and there are few psychiatric rehabilitation centers to begin with. There is evidence in lower- and middle- income countries of benefit from client-centered vocational and other rehabilitation interventions for patients with severe mental illness (11). A study conducted in South Africa showed that provider side biases were reduced, and confidence and knowledge increased in community care workers with training in mental health services (12). A different group in Ethiopia discovered the plethora of community resources that can be available even in rural settings of Africa, using mapping techniques to identify community resources that could integrate in Ethiopian mental health care (13).

Despite the benefits shown by preliminary research, implementation of increased community-based mental health services is lagging behind. A study done in 2011 looked at the mental health policy in four countries: Ghana, South Africa, Uganda, and Zambia. The study found that all four of the countries encouraged further growth and development of mental health resources but failed to outline any method or plan to tackle the problems. None of the countries specified sources of funding for any projects and none of the countries spoke of de-institutionalization and the need for mental health rehabilitation (14).

In the years since 2011, however, there have been advances and insights into supplemental mental health programs. A study in South Africa in 2019 showed that attendance at a daily occupational therapy metal health center significantly reduced inpatient hospital days (15). A 2021 study in Nigeria showed the benefit of a dedicated mental health rehabilitation center by polling individuals with schizophrenia who followed up with outpatient full-service mental health centers. The researchers found that rehabilitation programs that were involved with hospitals and also allowed individuals increased choice and capacity in vocational training led to better satisfaction and perception. The study, like many others, also recommended increased uniformity in care based on best practices (16).

In Kenya, there has been an increased focus on psychiatric rehabilitation in recent years, with the Kenya Mental Health Action Plan 2021-2025 calling for improved care in this field (17). With the novelty of this intervention in the Kenyan population, no best practices have been identified and no best practices were listed in the Action Plan as well.

As individuals participate in mental health rehabilitation and psychosocial interventions, there is a need to develop data systems to track changes and outcomes. The data collections methods must fit within the cultural and social dynamics present with Kenyan patients to ensure proper understanding and interpretation of questions. Psychiatric rehabilitation can be similar to both inpatient and outpatient clinical settings as it focuses on intensive interventions and requires longer term follow-up of patients. Creating a data system that can cover. This allows for more accurate data collection and for results to better reflect the perspective of the patients, to assess outcomes, to improve interventions, and to affect healthcare policy related to mental health.





Context

This paper examines the creation of data systems for the MTRH Nawiri Recovery and Skills Centre (Nawiri) in Eldoret, Kenya as well as lessons taken throughout implementation. Nawiri is the first psychiatric rehabilitation facility in the public sector in Kenya offering a 2-3 month care curriculum to help patients living with severe mental illness live more sustainably in the community. Nawiri is located in a national referral hospital and has sixteen residential spots for individuals living with severe mental illness and offers day services. The center provides therapeutic interventions including group therapy based on illness management and recovery, individual therapy, and family therapy; life skills and vocational skills training; and re-integration into their family and the community. These interventions are run by a multidisciplinary team. Clients at Nawiri set their own goals for recovery for future independence and re-integration into communities. As the Nawiri center is the first of its kind in Kenya, a secondary goal is to establish a framework and methodology that can be used to develop similar centers throughout the country.





Key programmatic elements

One of the key elements that was instituted in Nawiri at the start was an emphasis on clear and validated data collection to assess effectiveness. We set data goals through a collaborative process with Nawiri staff to guide creation of data systems for tracking. These goals for creating the data system were:

	1) To collect and organize information for continuous quality improvement of services at Nawiri.

	2) To collect information for reporting to MTRH leadership, Ministry of Health as well as to partner organizations and funders.

	3) To provide data to assess outcomes of people who receive services at Nawiri to create evidence for effective interventions to help create policy to make psychiatric rehabilitation more available to people living with Severe mental illness in Kenya.



To facilitate these goals, our team spent significant time deciding which metrics to collect and the best method to collect them. We emphasized time for data collection and entry in the care program to ensure staff could focus on patient care and to highlight sustainability as a consideration.




Electronic data system selection

Given the resource-limited nature of mental health care in Kenya, we sought a data collection system that had demonstrated feasibility in similar contexts. The RedCap electronic data collection system had previously been shown to be effective and efficient even in a similar resource-limited setting in Colombia (18). There have also been many programs using RedCap in African settings including projects in Nigeria (19), South Africa (20), and Kenya (21–23). As this system also had capacity for longitudinal data collection, it was chosen for the Nawiri program. We ultimately decided to do a hybrid model of paper charts which were the norm in the setting to collect detailed care information which can often be very contextual for our patient population, with pre-chosen discrete fields and metrics entered in the RedCap system to guide the above data goals. The RedCap system that was used in this project was house by the Academic Model Providing Access to Healthcare (AMPATH) servers. AMPATH is an organization that all collaborators were a part of and includes Moi Teaching and Referral Hospital as well as multiple US academic centers as partners.





Confidentiality

We established our data system as secure to ensure confidentiality of patient records and worked to ensure continued security over time. Paper records are kept in locked cabinets at Nawiri. REDCap is a server side database which is compliant with a number of international confidentiality standards. We ensured only necessary access to the REDCap database by determining access to the REDCap database based on role at Nawiri (Role-based Access Control). We created individual REDCap accounts for team members who did database programming, data entry, and analysis as well as Nawiri leadership. We had no staff leave during implementation to date but can remove accounts form the REDCap database server with assistance of AMPATH IT staff to remove access if people no longer need it for their jobs.





Data value selection

We collected demographic data to aid the provision of care to clients and for the above data systems goals. We included common values such as age, sex, occupation, and education level. Added values included previous mental health diagnoses, previous mental health hospitalizations, and average expenditure per month. The added values helped better characterize the previous psychiatric history of residents at Nawiri and provide context for future changes. The data values collected to track progress were chosen to provide an objective view of patient status. The scales initially chosen for patient evaluation were the Sheehan Disability Scale and the Recovery Assessment Scale- Domains and Stages (RAS-DS) Scale. The Sheehan Disability Scale was chosen as a measure of disability in individuals with mental illness. Initially, the RAS-DS Scale was used and was chosen due to the belief that they allowed for subjective and patient-provided measures of recovery in their mental illness and re-engagement in community. The RAS-DS scale was not used long term for data collection due to difficulties with obtaining accurate data when administered. The scale also had a large number of questions which was not conducive to timing of data collection and entry as well as patient attention and engagement during administration.

Other data was instead implemented to assess the recovery and independence of the patients. The data tools used incorporated the existing forms that were used to collect patient demographics and diagnoses.





Data collection time points

As the recovery process for mental health rehabilitation is a long one with multiple steps in reintegration into community and vocational training, longitudinal data was desirable. The data collection time points chosen for the RedCap database were Intake, Discharge, and Follow up post-exit at 2 weeks, 1 month, 3 months, 6 months, and 12 months. The frequent follow-ups after discharge were to promote recovery as part of the intervention, and to recognize any challenges in the community early after discharge, so they could be addressed to promote recovery. 6- and 12-month follow-ups were done because the ultimate goal of Nawiri was to facilitate recovery and independence in the community over longer periods.





Data collection progress

So far, we have collected data points for 101 patients over the course of the past 2 years. We have been able to keep track of patient data from intake to the last follow-up post exit from the facility. The data has been initially collected on paper forms and then transferred to the RedCap database either the same day or within one week of collection. Data transfer has been done by Nawiri staff who have access to data entering and editing, but not editing of the forms themselves. We did not initially create a written protocol for training, but procedures were verbally put in place for data collection as highlighted above. As a majority of data entry was done by less than five total workers it was possible to orient the whole team without need of written protocols. To prevent errors in data entry RedCap does have built in data tools and data validation which prevents errors such as entering incorrect dates and missing data points. Otherwise, data entry errors were monitored by double checking and confirming with paper forms initially. Also, quarterly data monitoring was performed as we would compile quarterly reports. Eventually, the plan will be for complete data entry directly into RedCap to remove this room for error. The data is managed by institutional data managers from AMPATH. Since implementation, we have modified the RedCap database through collaboration with on-ground facility personnel to provide better ways to track insights into patient condition.






Discussion

This community case study examines the implementation of an electronic data record system for the Nawiri Recovery and Skills Centre, a psychiatric rehabilitation facility in Eldoret, Kenya. The implementation of electronic data systems in Nawiri provided lessons and positive takeaways for data collection in psychiatric rehabilitation care in a government national referral hospital in Kenya. The main purpose of this community case study was to describe key lessons and takeaways from implementation in Nawiri that could be useful to similar projects. The key takeaways from implementation fall into the categories of ease of data collection, adaptability of the system to meet facility needs, and ease of reproduction.

Data collection in a care program is important to guide patient care, assess outcomes, and guide quality improvement efforts. However, it is important to optimize data collection systems to maximize this data collection while not making the data systems impinge on effective care system delivery – especially in resource constrained settings. Uncomplicated data collection became an issue for the RAS-DS survey after initial data instrument implementation. The survey was initially included due to the belief that it would provide reliable results and prove easy to use for administrators and patients alike. In practice, the survey was prohibitively lengthy for a care program with limited staff. The amount of staff time was an issue and clients often lost concentration or interest during the survey. There were multiple instances of patients providing the same number answer to every question in the study though we were unable to discern if this was due to administrator or patient factors. These factors, in addition to the survey itself not having been validated in a Kenyan population prior, led to the discarding of this measure for future collection and analysis. The Sheehan Disability Scale and other measures used were able to be consistently collected. These forms were implemented for intake and follow up times and allowed for examination of longitudinal trends.

We ultimately implemented a data system using a mixture of paper records and the Redcap database. There was significant benefit to the care program using long form prose descriptions in both social work and psychology documentation. Given the complexity of illness and social factors affecting many patients’ reintegration into the community, detailed descriptions of these dynamics were important for the multi-disciplinary care team to document to assist individuals through recovery. Staff felt much more comfortable and efficient doing this documentation on paper charts. So, paper charts were used for initial data entry with selected metrics then placed in a Redcap. This hybrid data system worked well at Nawiri to balance patient care, track patient outcomes, and drive quality improvement projects while also facilitating limited staff to focus the majority of their time on patient care. A fully integrated digital system is a long-term goal to consolidate data and prevent any need for data transfer. The current hybrid system allows time for the Nawiri program to ensure that the integration of the long-term data system meets all data needs of the program and is efficient and non-cumbersome for limited multidisciplinary care program staff to use. We used the Redcap data base for this project, but other database software or an electronic medical record system could have been used as long as it provided appropriate data security for patient information and a program had the capacity to program forms to track care information for the unique needs of a psychiatric rehabilitation program. Our team felt that REDCap met our needs for Nawiri and do not have any recommendations for changing REDCap out of our experience using it.

Adaptability of the newly implemented system was vital to success as data collection needed to match the sustainability model implemented at Nawiri. Through the first two years of implementation the RedCap system was changed multiple times to add measures of patient outcomes that were not initially anticipated. Measures like housing, food security, average monthly expenditure, and pre-admission and current medication status were some of these added fields which were not on the initial template. Additionally, the exit interview was amended to include more fields on discharge demographics. The addition of this outcome tracking has allowed us to better understand our patient population and collect pertinent information that can influence programming and care. Nawiri has changed in a few ways based on improved monitoring of outcome data including changing the schedule of follow-up encounters after discharge from Nawiri, adjusting tools used such as eliminating use of RAS-DS described above, and recognizing patients needing further community support or referrals. Continued use of this information will also help measure change in need for psychiatric hospitalizations after rehabilitation services, access to outpatient mental health care, and independence in the community for patients after discharge from Nawiri.

The implementation of the data system in Nawiri has promise for reproduction in other centers. The simplicity of the scales used lends itself to quicker training for administrators, though it was found that after initial training, comfort with the system and becoming efficient in data entry took more time. In the Nawiri population, the Sheehan Disability Scale and other data tools provided effective glimpses into the condition of the patients and both scales were able to integrate with existing data collection methods that combined paper and electronic means. The RedCap database itself was also conducive to adaptability as the center unearthed more data points that needed to be collected. The hybrid paper and electronic database worked well in our context to fit the prose clinical data of complicated cases and the discrete fields and would be worth considering in other resource limited settings as longer term fully electronic systems are developed. Further research is needed into data tools to assess recovery which can be validated in the Kenyan context, and which are brief enough to be used in a care program setting. The next steps for the Nawiri data collection system involve finding ways to work toward a digital system to reduce work for employees as well as to streamline current data forms for ease of use.





Constraints

We encountered constraints related to implementation related to choice of data platform and due to implementing a novel model of care as Kenya’s first psychiatric rehabilitation center. The main constraints related to choosing RedCap as a data platform which could limit replication in other programs included licensing and infrastructure including servers and consistent internet access. Programmatic implementation of the data system was limited by no tools measuring psychiatric recovery having been validated in Kenya, staff needing to be knowledgeable or trained on RedCap programming, balancing staff time between data entry and providing care to Nawiri clients, and a need to change data metrics tracked as we identified barriers and facilitators to recovery for people living with severe mental illness in a novel care program.
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Background

In Pakistan, the mental health care for persons living with disabilities is insufficient, lacking a holistic approach to address their needs. This research evaluates the adapted PM+’s (IA-PM+) initial efficacy and acceptability in improving mental health among persons living with disabilities, contributing to the integration of mental health services within primary care settings in Pakistan.





Methods

This study employed a two-arm, single-blind cluster randomized controlled trial in a community setting within Union Council Kuri Dolal, Tehsil Gujjar Khan, District Rawalpindi-Pakistan. It compared an Active Treatment group, receiving five sessions of the IA-PM+ intervention, against a Delayed Treatment Control group. A total of 148 participants were randomized. Randomization occurred at the village level, with clusters assigned to either the intervention or control group. The intervention’s effectiveness and participant satisfaction were assessed using a variety of measures, including the GHQ-12, WHODAS 2.0, DASS-21, and the Client Satisfaction Questionnaire, at baseline, the 8th week, and during a 3-month follow-up. Qualitative feedback was gathered at the end of the study to assess the intervention’s acceptability among the participants.





Results

The study achieved a 100% retention rate. Baseline demographics showed a majority male participation with a variety of disabilities predominantly lower limb. Significant improvements were noted in the intervention group across WHODAS scores (Cohen’s d= 0.66), PTSD symptoms (d= 0.75), and DASS scores for depression (d= 0.46), anxiety (d=0.65), and stress (d= 0.47). Similar trends were noted during the follow-up phases. However, life satisfaction scores initially higher in the control group evened out by follow-up, and perceived social support was consistently lower in the intervention group. High levels of client satisfaction were reported in the intervention group, with most participants finding the sessions beneficial and expressing willingness to recommend the service to others. The qualitative interviews revealed that the integration of religious practices, such as associating stress management techniques with Adhan, significantly enhanced the acceptability of the culturally adapted PM+ intervention. Participants reported that this cultural alignment made the coping strategies more relatable and easier to adopt, contributing to improvements in both their mental health and somatic symptoms.





Clinical Trial Registration

https://clinicaltrials.gov/ct2/show/NCT04981522, identifier NCT04981522.
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Introduction

Persons living with disabilities (PLWDs) in Pakistan face significant barriers, not only in terms of physical health but also in accessing adequate mental health support. Globally, an estimated one billion people, or 16% of the world population, experience some form of disability, with approximately 200 million individuals facing significant functional difficulties (1, 2). The prevalence of disabilities is notably higher in low- and middle-income countries (LMICs) due to factors such as aging populations, increased rates of chronic health conditions, and limited healthcare resources (2, 3). The mental health of PLWDs is an area of significant concern, with evidence suggesting that they are at a higher risk of developing psychological issues compared to their non-disabled counterparts. This vulnerability is attributed to several factors including social isolation, stigma, discrimination, and the physical and emotional stresses associated with disability (4, 5). Despite this heightened risk, the healthcare response in Pakistan remains inadequate, lacking a comprehensive strategy that integrates interdisciplinary approaches to address the psychiatric ailments prevalent among this population (6, 7).

Recognizing the critical need for targeted mental health interventions, this study aimed to adapt and implement the World Health Organization’s Problem Management Plus (PM+) intervention within the Pakistani context. PM+ intervention is a low-intensity psychological intervention designed to address common mental health issues such as depression, anxiety, and stress, particularly in settings with limited mental health resources. The intervention employs paraprofessionals to deliver support, making it a viable option for community-based mental health care in LMICs (3, 8). By leveraging a community-based approach and integrating cultural and religious dimensions, the adapted PM+ programme, hereafter referred to as the indigenously adapted Problem Management Plus (IA-PM+) intervention, represents a pioneering effort to provide holistic and accessible mental health support to one of the most vulnerable segments of the population. Moreover, this study contributes to the broader discourse on the integration of mental health care within primary health settings, advocating for a model that respects the biopsychosocial dimensions of health and well-being. This study aimed to evaluate the effectiveness of the indigenously adapted Problem Management Plus (IA-PM+) in reducing psychological distress among persons living with disabilities, measured by improvements in mental health outcomes such as anxiety, depression, and stress, through validated psychological scales. Furthermore, using qualitative methods, it also aims to explore the acceptability of the IA-PM+ intervention, focusing on participant engagement, satisfaction, cultural relevance, and the feasibility of delivering the intervention by community-based inclusive development workers, as assessed through qualitative interviews and feedback from participants and facilitators.





Methods




Research setting

The current study consists of a two-arm, single-blind cluster randomized controlled trial (c-RCT) conducted in a community setting in Union Council Kuri Dolal, Tehsil Gujjar Khan, District Rawalpindi. The clinical trial was registered prior to the recruitment commencing with US National Institute of Health (US National Library of Medicine) on 29 July 2021, under registration number NCT04981522 (https://clinicaltrials.gov/ct2/show/NCT04981522).





Participants

This community-based intervention was conducted in two union councils of Gujjar Khan encompassing 08 villages (54 hamlets), comprising a homogenous population. To recruit participants in the trial, screening was conducted using the General Health Questionnaire (GHQ-12) and WHO Disability Assessment Scale (WHODAS 2.0) and screening checklist. Those scoring positive for psychological distress on the GHQ-12 (cut-off ≥ 3) and WHODAS 2.0 (cut-off 25), then underwent further screening.

The study recruited individuals who met specific inclusion criteria: they scored above 16 on the PSYCHLOPS questionnaire (Psychological Outcome Profiles Questionnaire), were over 18 years old, could effectively engage with the research questions, were willing to provide informed consent, and had been living with permanent physical disabilities (e.g. hemiplegia, paraplegia, blindness, deafness, stroke leading to locomotor disabilities) for more than six months. The study excluded individuals who were temporary residents or lived outside the designated study area. Moreover, we excluded those with pre-existing diagnoses of conditions such as personality disorders, substance abuse, suicidal ideation, epilepsy, dementia, autism, Down syndrome, cerebral palsy, learning disabilities, intellectual disabilities, or communication disabilities, or were unable to engage with or respond to the research questions effectively. These individuals were excluded because PM+ was originally designed for the management of common mental disorders and is not recommended for severe mental disorders, neurological conditions, or personality disorders.

The PSYCHLOPS was used to establish baseline severity levels of distress (9), encompassing three key domains: problems (assessed through two questions), functioning (assessed through one question), and well-being (assessed through one question). This questionnaire is scored on a six-point scale from 0 to 5, where higher scores indicate more severe issues. It The PSYCHLOPS has been found to exhibit strong internal consistency, robust convergent validity when compared with other psychological distress measures, and a high level of sensitivity to capturing changes over time (9).





Randomization

Randomization was executed by an independent statistician, uninvolved in other study activities, using the Random Allocation software (10). Village clusters were randomized in a 1:1 ratio employing a permuted-block method to either the IA-PM+ intervention or the Delay Treatment Group. This was conducted at the village level, aligning with the community-based nature of the available rehabilitation services and the geographic setting, thereby justifying the use of a Cluster Randomized Control Trial (c-RCT) design.





Intervention details

The c-RCT comprised two intervention groups: Active Treatment (AT; with 05 sessions of IA-PM+ intervention) and Delayed Treatment Control (DTC; treatment delayed until the last follow-up).




Intervention

The World Health Organization’s Problem Management Plus (PM+) intervention, developed to address common mental health problems in settings of adversity (8). It has been validated for use in general population in Pakistan (11). However, its applicability to the context of person with physical disabilities has not been explored or validated. This adaptation was crucial, as cultural congruence plays a significant role in the acceptability and effectiveness of mental health interventions. Adaptations made to the core components of the PM+ are presented in Table 1.

Table 1 | Core components of IA-PM+.


[image: A table with columns for Session, Core component, and Detail. Five sessions are listed: Session-01 on stress management using Islamic techniques; Session-02 on problem-solving with cultural approaches; Session-03 on behavioral activation with culturally significant activities; Session-04 on social support within the Muslim community; Session-05 on resilience, emphasizing self-improvement and spiritual outlook.]
The indigenously adapted version of PM+, IA-PM+, was adapted to align with the cultural and religious sensibilities of the Pakistani population. This intervention incorporated cognitive coping and behavioural coping strategies grounded in the Islamic principles and the local cultural practices, aiming to enhance its relevance and impact on the target population (13–15). The IA-PM+ acknowledges the Islamic view of disability and mental health as tests of faith and opportunities for growth, advocating for a respectful and inclusive support system that recognizes the potential and dignity of every individual, in line with Islamic teachings on disability (16, 17).

The IA-PM+ intervention comprised five sessions, aimed at training the participants in techniques to manage their emotional problems. Each session lasted 90 minutes. Since persons with disabilities have complex and specific needs, therefore, the IA-PM+ was designed for individual session format rather than group session.

Delay Treatment Control (DTC): The participants who randomized into the DTC group received routine rehabilitation services based on the medical and social models from Community Based Inclusive Development Workers (CBWs). The participants in the DTC arm received routine care until the end of the last follow-up and were not offered the IA-PM+ intervention for the duration of the study.






Training and supervision

The implementation of the Indigenously Adapted Problem Management Plus (IA-PM+) by trained community-based inclusive development workers (CBWs) was a strategic response to the scarcity of mental health professionals in Pakistan. CBWs were chosen to deliver the intervention due to the limited availability of trained psychologists and social workers, particularly in rural areas. These health workers are already integrated into the existing healthcare infrastructure in Pakistan. By employing paraprofessionals to deliver PM+ (a low-intensity psychological intervention), this approach effectively addresses mental health issues effectively within community settings. This strategy provides holistic and accessible mental health support to one of the most vulnerable segments of the population, offering a viable model for community-based mental health care in low- and middle-income countries (LMICs). The training integrated Islamic teachings and local cultural practices, enhancing the relevance and accessibility of mental health support to align with the community-focused approach of PM+.

To provide psychological intervention, ten trained community-based workers (CBWs) within the selected area provided low intensity indigenous psychological intervention to PLWDs. For this study, individuals from the Basic health unit and community based inclusive development centre were recruited for the IA-PM+ training and intervention. These individuals were selected based on their qualifications (equivalent to 12th grade), basic communication skills, interest, motivation and commitment to work.

Health workers underwent a comprehensive 10-day training programme covering the fundamentals of IA-PM+ intervention and basic counselling techniques. Post-training, these workers completed two practice cycles, each involving the examination of two clients over five sessions within a two-week timeframe. This hands-on experience was supported by rigorous supervision to maintain protocol fidelity. The training regimen for IA-PM+ included both classroom instruction and field practice, emphasizing the practical application of Islamic and cultural adaptations in therapeutic contexts. This training was augmented by an apprenticeship model of supervision, where trainees were closely monitored by seasoned mental health professionals. This supervision ensured that the training adhered to the program’s standards while respecting cultural sensitivities.

Supervision was conducted by individuals who had not only completed the IA-PM+ training themselves but had also undergone an additional two days of specialized training in supervision techniques. These supervisors were tasked with ensuring the adherence to the IA-PM+ protocols through routine supervision, weekly group sessions to discuss client progress and challenges, and random session attendance to check on treatment fidelity using a standardized checklist. Supervisors also facilitated self-evaluation among IA-PM+ providers, encouraging reflection and discussion during weekly supervision meetings.





Outcomes

The baseline assessment was completed to evaluate baseline symptoms and associated features, followed by an 8-week outcome assessment and a 3 months follow-up. All assessments were conducted by trained health professionals who received four days of training in research ethics, interview techniques and assessment battery designed for the clinical trial. The outcome assessors were blind to the allocation status of the study population. Outcomes were measured at baseline (Pre IA-PM+ intervention), post IA-PM+ intervention (8 weeks after baseline) and follow-up (20 ± 1 weeks of the baseline). Urdu translations of psychometric rating scales were used.

General Health Questionnaire (GHQ-12): GHQ-12 is a 12-item self-report Likert scale that assesses the level of psychological distress. Translation procedures for the GHQ-Urdu have been described in previous studies in Pakistan (18, 19). In the current study, the Urdu version of GHQ-12 demonstrated adequate psychometric properties with high internal consistency (Cronbach’s α = 0.92). Additionally, it also yielded a unidimensional factor structure explaining 57% of the variance in the scale, with strong factor loadings ranging from 0.59 for item 3 to 0.86 for item 7. Increasing scores on the GHQ-12 correspond to poorer outcomes.




WHO Disability Assessment Scale (WHODAS 2.0)

WHODAS 2.0 is a self-report scale used to assess the functionality of individuals experiencing difficulties associated with their illness across six domains of functioning, including mobility, self-care, cognition, getting along, participation and life activities. It employs five-point Likert scale to record experiences over the last 30 days. The Urdu version of 12-item WHODAS 2.0 was used in this study, demonstrating acceptable psychometric properties with high internal consistency (Cronbach’s α= 0.84). In addition to screening, it was also used as a secondary outcome (20). Field testing was conducted by the World Health Organization in 19 countries, yielded a stable factor structure, and excellent test-retest reliability (intraclass correlation coefficient: 0.98). It demonstrated strong concurrent validity for patient classification when compared to established disability measurement tools, aligns well with Rasch scaling properties across diverse populations, shows high responsiveness, indicating sensitivity to change (21). Increasing scores correspond to poorer outcomes.





Depression anxiety and stress scale (DASS-21)

The DASS-21 is a 21-item subjectively rated scale measured on a four-point Likert scale. It is widely used to assess the symptoms of depression, anxiety, and stress among the study population (22). It has shown excellent psychometric properties in a recent study of 2,000 Pakistanis, yielding high internal consistency for each of the subscales, a three-dimensional factor structure demonstrating acceptable goodness of fit indices, and responsiveness to change (23). In this study, the DASS-21 demonstrated good psychometric properties with high internal consistency (Cronbach’s α = 0.95) (24). Increasing scores correspond to poorer outcomes.





Multidimensional Scale of Perceived Social Support (MSPSS)

The MSPSS measures perceived social support and consists of 12 items, with responses ranging from very strongly disagree (coded as 1) to very strongly agree (coded as 7). These items encompass support from family, friends, and other significant relationships. The total score for all items ranges from 12 to 84, with higher scores indicating higher perceived social support. It demonstrated high internal consistency (Cronbach’s α = 0.92) in this study. Akhtar et al., has previously reported good cross-cultural properties, internal consistency and factor validity of MSPSS in a sample of Pakistani women (25, 26). Increasing scores correspond to favourable outcomes.





Satisfaction with Life Scale (SWLs)

SWLs is a 5-items Likert scale designed to measure cognitive judgments of one’s satisfaction with life on a seven-point scale, with responses ranging from ‘strong disagreement = 1’ to ‘strong agreement = 7’. The Urdu version of SWLs demonstrated adequate psychometric properties with high internal consistency (Cronbach’s α = 0.84) (27). Barki et al., in a recent study of 120 Pakistanis, showed that the SWL yielded a one-factor model demonstrating excellent fit indices in Confirmatory Factor Analysis. Increasing scores correspond to higher satisfaction with life.





Posttraumatic stress disorder (PTSD) symptoms Checklist (PCL-C)

PCL-C is a 17-item scale used to measure the symptoms associated with traumatic events experienced during the past week. Item responses range from 1 to 5, with the total score for all items ranging from 17 to 85. It demonstrated a high internal consistency (Cronbach’s α = 0.95) in this study. The scale also exhibited a unidimensional factor structure using factor analysis with principal axis factoring. It explained a cumulative variance of 56.60%, with strong factor loadings ranging from 0.59 (Item 1) to 0.83 (Item 17) (12). Increasing scores correspond to poorer outcomes.





Client Satisfaction Questionaire (CSQ-8)

CSQ is a 8-item brief scale used to measure client satisfaction with the services. In this study, the Urdu version of CSQ was used to assess the satisfaction of PLWDs, demonstrating adequate psychometric properties with high internal consistency (Cronbach’s α = 0.89). This questionnaire was administered upon the completion of intervention sessions (28). Increasing scores correspond to favourable outcomes.





Acceptability of the intervention

Qualitative interviews were conducted at the conclusion of the study to evaluate the acceptability of the intervention among the participants.






Ethical considerations

Ethical approval was obtained from the Bioethics Committee of the International Islamic University Islamabad (September 10, 2021). Furthermore, informed consent was also sought from the participants by ensuring their privacy and confidentiality on the matters. Additionally, the researcher secured permission from the authors to utilize the scale in the current study.





Quantitative data analysis

Sample size calculation was based upon the PM+ based intervention for psychological problems (29). To determine the size of the study effect, a sample of 128 participants was required to achieve 80% of statistical power. However, considering the expected dropout rate of about 15%, the study aimed to include 148 participants, with an equal proportion of randomization to both groups (IA-PM+ = 74: DTC = 74).

All statistical analyses were conducted using the Statistical Package for Social Sciences Version 29 (SPSS 29.0). Means and standard deviations (SD) were presented for quantitative variables, while frequencies and percentages (%) were reported for categorical variables. Our study was structured around a two-group design, including an intervention group and a delay treatment group. To investigate the effectiveness of the intervention, independent sample t-tests were performed to evaluate between-group differences (TAU – IA-PM+) across primary and secondary outcomes measured post-intervention and follow-up. Cohen’s d were further calculated to present effect size of the intervention. To ascertain the within group differences, a series of paired sample-test was run for all primary and secondary outcomes.

To assess the intervention’s effectiveness, linear mixed effects models (LMM) were employed using the MIXED procedure in SPSS 29.0. This approach accounted for clustering at the village level and adjusted for baseline covariates, including age, gender, education, and baseline outcome scores, ensuring robust estimation of the intervention’s effects. Multicollinearity was assessed using variance inflation factors (VIF), confirming no significant issues. Residuals were checked for normality, and the models were found robust to potential deviations, given the sample size and clustering adjustments.





Qualitative data collection and analysis

The qualitative component of this study involved in-depth interviews with 10 participants who received the IA-PM+ intervention. These interviews were conducted at the end of the study to assess the intervention’s acceptability. Participants were selected based on their willingness to share their experiences and provide detailed feedback. The interviews aimed to capture a broad range of perspectives on the intervention’s impact, the relevance of the content, and the participants’ overall satisfaction.

The qualitative data were analysed using a combination of thematic content analysis (30) and interpretative phenomenological analysis (IPA) (31). This dual approach provided a comprehensive exploration of the participants’ experiences and perceptions. Thematic content analysis involved transcribing the interviews verbatim and systematically coding them (30). The coding process focused on identifying significant statements, phrases, and recurring themes across the interviews. These themes were then categorized into broader domains to summarize the collective experiences of the participants, allowing the researchers to identify common patterns and insights regarding the intervention’s acceptability (30).

In addition, IPA was used to delve deeper into the individual experiences of the participants. This approach focused on understanding how participants made sense of their experiences with the intervention (31). The analysis involved a detailed examination of each participant’s narrative to capture the essence of their personal experiences. Through IPA, the researchers explored the meanings and significance that participants attributed to the intervention, providing a nuanced understanding of its impact on their mental health and well-being (31).






Results




Participant recruitment

Figure 1 presents the CONSORT flow diagram for participant recruitment. A total of 2,169 individuals in 8 villages were approached, out of which 227 participants met the inclusion criteria. 148 agreed to participate in the trial and were randomly allocated either to the intervention or control/TAU based on their villages. Subsequently, 74 participants (out of 4 villages) were randomly allocated to intervention and 74 participants (out of 4 villages) were allocated to control/TAU. All the participants who were randomised, completed the study (n = 148) indicating an excellent retention rate (100%). All participants in the intervention group attended the 5 sessions of IA-PM+ intervention.

[image: Flowchart illustrating the enrollment, allocation, post-assessment, follow-up, and analysis process of a study with Persons Living With Disabilities. Fifty-four clusters were assessed, randomized into two groups: intervention and control, each with twenty-seven clusters. Both groups had an average cluster size of three, with seventy-four participants each. No refusals or losses to follow-up were reported at the eighth and twentieth-week assessments. Analysis included seventy-four participants in both groups.]
Figure 1 | Consort flow diagram of the trial.





Demographic characteristics

Table 1 presents the baseline demographic characteristics of the study variables. The study participants were equally divided into two groups: the control group consisting of 74 (50.0%) participants and the Intervention group also consisting of 74 (50.0%) participants. Furthermore, majority of the participants were male accounting for 81 (54.7%) individuals, compared to 67 female (45.3%). The mean age of the participants was 37.55 (11.40) years and mean duration of disability was 18.65 (14.79) years (Table 2).

Table 2 | Baseline socio-demographic characteristics of the study population (n=148).


[image: A table comparing socio-demographic and clinical baseline data between a control group and an intervention group. Categories include socio-demographic characteristics such as gender, family system, education, marital status, age, and duration of disability, as well as disability characteristics and clinical data. The total values are provided for each category. Key metrics include mean age, disability duration, and various clinical assessments like GHQ, WHODAS, and DASS.]
We observed a variety of disability types among participants, with a predominant prevalence of lower limb (mobility) disabilities, affecting 84 individuals (56.8%). Other disabilities included upper limb (independent living) disabilities in 7 participants (4.7%), vision disabilities in 13 individuals (8.8%), hearing disabilities in 2 participants (1.4%), and locomotor (self-care) disabilities in 42 individuals (28.4%). The causes of these disabilities varied, with congenital factors leading in 60 cases (40.5%), followed by accidents in 30 individuals (20.3%), infections in 33 participants (22.3%), age-related issues in 13 individuals (8.8%), and strokes in 12 participants (8.1%). Notably, none of the participants reported a history of suicidal ideation or severe mental illness.





Outcomes

For WHODAS scores, the IA-PM+ intervention demonstrated significant improvements both post-intervention and at follow-up, with adjusted mean differences indicating a reduction in disability severity (post-intervention: [5.92, 95% CI: 3.01 to 8.83, d = 0.66, p <.001]; Follow-up: [7.80, 95% CI: 4.62 to 10.98, d = 0.80, p <.001]). PTSD symptoms, measured by PCL-C, indicated significant improvements post-intervention with further enhancements at follow-up (post-intervention: [8.76, 95% CI: 4.94 to 12.57, d = 0.75, p = .03]; Follow-up: [7.51, 95% CI: 3.57 to 11.46, d = 0.62, p <.001]) (Table 3).

Table 3 | Intervention effect sizes for primary and secondary outcomes at 6th Week and at 20th Week follow-up (n=148).


[image: Table displaying results comparing TAU and IA-PM+ across variables at the 6th and 20th-week outcomes. Variables include WHODAS, DASS, PCL-C, MSPSS, and SWLs. Each column presents the adjusted mean difference with confidence intervals, effect size, and statistical values. For example, WHODAS shows a mean difference of 5.92 at the 6th week and 7.80 at the 20th week with corresponding effect sizes and statistics. Acronyms are explained below the table.]
DASS scores showed significant improvements at both time points, underlining the intervention’s efficacy in reducing symptoms of depression, anxiety, and stress (post-intervention and Follow-up: [5.39, 95% CI: 2.20 to 8.58, d = 0.55, p <.001]). Depression scores, as part of the DASS subscales, decreased significantly post-intervention and showed further improvement at follow-up (post-intervention: [1.61, 95% CI: 0.47 to 2.75, d = 0.46, p = .006]; Follow-up: [3.22, 95% CI: 2.07 to 4.36, d = 0.91, p <.001]). Anxiety outcomes experienced significant reductions post-intervention with further improvements at follow-up (post-intervention: [2.09, 95% CI: 1.04 to 3.15, d = 0.65, p <.001]; Follow-up: [2.65, 95% CI: 1.75 to 3.55, d = 0.96, p <.001]). Stress outcomes also showed significant improvements post-intervention, sustained at follow-up (post-intervention: [1.69, 95% CI: 0.51 to 2.87, d = 0.47, p = .005]; Follow-up: [2.20, 95% CI: 1.08 to 3.32, d = 0.64, p <.001]).

The control group reported better satisfaction with life scores immediately post-intervention ([2.05, 95% CI: 0.49 to 3.62, d = 0.43, p = .001]), but this advantage dissipated by the follow-up period ([-1.12, 95% CI: -2.41 to -0.17, d = 0.28, p = .09]), indicating no long-term difference between the groups in terms of life satisfaction. Perceived social support appeared to be lower in the intervention group, as indicated by the negative effect sizes at both post-intervention and follow-up (post-intervention: [-4.22, 95% CI: -7.97 to -0.46, d = -0.37, p = .01]; Follow-up: [-4.34, 95% CI: -8.31 to -0.38, d = -0.35, p = .03]).

These results were maintained in linear mixed model analyses. Results for linear mixed models are presented in Supplementary Tables 1–9. Detailed descriptive statistics for outcome assessments are provided in Supplementary Table 10.

Similar pre-post trends were noted with statistically significant improvements noted in the intervention group at baseline (Supplementary Table 11). Effect sizes (Cohen’s d) ranged from 0.54 for PCL-C to 1.35 for anxiety subscale of the DASS. Negative effect sizes were noted for perceived social support (Cohen’s d= -0.27).

These effect sizes were maintained at follow up (Supplementary Table 11) with Cohen’s d ranging from 0.66 for PCL-C to 1.76 for depression subscale of the DASS. Scores worsened for perceived social support (d= -0.39) and life satisfaction (d= -0.71).





Acceptability of the intervention




Client satisfaction questionnaire

The analysis revealed that the intervention group reported significantly higher levels of client satisfaction compared to the control group, with a mean difference of -0.77 (95% CI: -1.18 to -0.36, p <.001), and a large effect size indicated by Cohen’s d of 0.61. Responses CSQ-8 showed that the majority of respondents rated the quality as good (68.2%) with a significant portion finding it fair (31.8%), while none considered it poor or excellent. Most participants felt they received the type of service they wanted, with 82.4% affirmatively responding “Yes, generally,” and a smaller group (14.9%) feeling they definitely got what they wanted. Regarding the service meeting their needs, more than half (56.1%) felt that only a few of their needs were met, yet a notable percentage (33.1%) believed most of their needs were addressed. A substantial majority would recommend the service to a friend in need (75.7% “Yes, I think so” and 21.6% “Yes, definitely”), indicating a positive overall perception. Satisfaction with the amount of help received was high, with 87.2% mostly satisfied and 10.1% very satisfied. When asked if the services helped deal with their problems, 48.6% acknowledged some help, and 21.6% felt a great deal of help was provided, although 29.7% didn’t notice significant assistance (Supplementary Table 12).






Insights from qualitative interviews




Development of cognitive coping skills

The qualitative interviews regarding the intervention revealed its high acceptability among participants, primarily attributed to the development of cognitive and behavioural coping skills. A service user opined that, ‘We have learned that we should not conceal our worries and tension. It’s important to share them with a trustworthy person; this will help us relax. I acquired this knowledge from the Salamti program” (Participant’s response)’.

Another participant shared how the intervention helped with their somatic symptoms, ‘“I had many health issues, including eating problem, sleep disturbances and feeling weak, but now I have forgotten all these things” (Participant’s response).





Improved help-seeking

Participants expressed valuable insights, noting the importance of not concealing worries and the benefit of sharing concerns with trustworthy individuals, as one stated, “It’s important to share them with a trustworthy person; this will help us relax.” Another service user shared about modifications in their help seeking behaviour, ‘I have learned that we should seek help from experienced individuals without feeling shy. if we openly discuss our genuine problems, people will be willing to assist us’ (Participant’s response).





Cross-cultural adaptation

The intervention, referred to as the “Salamti program,” was praised for teaching participants to seek help without hesitation and for introducing effective stress management techniques, including those associated with religious practices like Adhan. Many reported significant improvements in health issues such as eating problems, sleep disturbances, and a general sense of weakness, highlighting the practical applications of the program like the use of a calendar to encourage social and religious engagement. A health worker shared that, ‘Health workers shared how associating coping skills with religious practices was useful, ‘The patients were happy to learn stress management techniques and they associated the breathing exercises with Adhan” (Response of a health worker)’.





Barriers to participation

Initially, there was hesitancy to participate due to negative perceptions of the program.

However, this skepticism waned as participants recognized the program’s benefits for their well-being; a service user noted that “At first, I was hesitant because people had said negative things about this program, but now I realize that this program is beneficial for our health” (Participant’s response).

This sentiment was echoed by the health workers who noted a shift in participants’ openness over time “At the beginning of the program, people were not very open, but later on, they started opening up when they realized that this program is beneficial for their wellbeing” (Health worker).





Skill development of health workers

The training component of the intervention was also well-received, particularly for its role in skill development among delivery agents. Health workers and supervisors reported gaining insights into somatic symptoms and observed significant health improvements in patients following the intervention, underscoring the program’s comprehensive approach to mental health and well-being: “In training, we learned about a type of illness called somatic symptoms. We observed that many patients reported somatic symptoms and with this intervention, we observed significant changes in their health” (Response of the supervisor)’.







Discussion




Summary of findings

This study evaluated an indigenously adapted psychological intervention based on the World Health Organization’s Problem Management Plus (IA-PM+) to mitigate psychological distress (anxiety, depression, stress and trauma) faced by individuals living with physical disabilities in Pakistan. The intervention utilized cognitive and behavioural strategies aligned with religious and spiritual principles, to offer a culturally resonant approach to mental health support. The intervention was delivered through task-sharing by healthcare workers, leveraging integration within the primary healthcare network and community-based non-governmental organizations. The intervention led to improvements in symptoms of anxiety, depression, and stress and trauma. Qualitative feedback from participants and healthcare workers further reinforced the intervention’s acceptability and effectiveness. The emphasis on cognitive and behavioural coping skills resonated with participants, who reported a post-intervention sense of empowerment and well-being.





Acceptability of the intervention

Pakistan’s health system presents with several challenges for PLWDs, marked by a substantial physical and mental health treatment gap and prevailing cultural stigmas (7, 32). This study aligns with global endeavours to bridge the mental health treatment gap, particularly for vulnerable populations like PLWDs, who require a more inclusive and comprehensive healthcare.

The IA-PM+ intervention emerges as a simple, adaptable, and short-duration intervention deliverable by non-specialists, which can be integrated within the primary healthcare and NGO sectors. The IA-PM+ intervention offers a scalable and effective strategy as it leverages task-sharing and culturally sensitive approaches, which align with global recommendations to address mental health disparities (14).This intervention complements the growing list of psychosocial interventions in Pakistan. These include the WHO-endorsed Thinking Healthy Programme for perinatal depression (33), Learning through Play Plus for perinatal depression and child development (34), PM+ for adults with mood and anxiety disorders in post-conflict areas of Pakistan (14) and the Child School Mental Health Programme, delivered by teachers to support child and adolescent mental health (35). Each has been adapted and integrated, using task-sharing to meet the country’s mental health needs effectively.





Effectiveness of the intervention

Overall, the IA-PM+ intervention proved highly effective in addressing both functional and psychological outcomes, with lasting improvements observed, suggesting its potential as a sustainable intervention for this population. Our results are comparable to the findings of previously published literature on scalable psychosocial interventions. For instance, a recent meta-analysis by Schäfer et al. (36) demonstrated small to moderate favourable effects of the WHO’s Problem Management Plus (PM+) and Step-by-Step (SbS) interventions on distress indicators, such as anxiety (SMD = –0.51), depression (SMD = –0.46), PTSD (SMD = –0.34), and functional impairment (SMD = –0.36). In line with these findings, our study showed significant improvements across similar domains, with medium to large effect sizes, particularly in reducing disability severity (post-intervention: d = 0.66, follow-up: d = 0.80), PTSD symptoms (post-intervention: d = 0.75, follow-up: d = 0.62), and emotional distress, including depression (follow-up: d = 0.91) and anxiety (follow-up: d = 0.96). The larger effect sizes observed in our study could be attributed to the cultural adaptation of the intervention, enhancing its relevance and impact for individuals with physical disabilities in our population.

The intriguing findings regarding the decrease in perceived levels of social support and life satisfaction among the intervention group warrant a nuanced exploration. One plausible explanation for this phenomenon lies in the nature of the psychological intervention itself, particularly its focus on developing coping skills and fostering self-awareness among participants (37). The intervention, designed to empower individuals with disabilities by enhancing their coping mechanisms and psychological resilience, may have inadvertently heightened their awareness of the discrepancies between their current social support systems and the ideal level of support necessary for optimal well-being (38). Consequently, this could manifest as a perceived decrease in social support, not necessarily because actual support diminished.

Similarly, the decrease in life satisfaction could be attributed to the introspective processes that are encouraged by the intervention. As participants engage in self-reflection and gain insights into their mental and emotional landscapes, they may reassess their life circumstances through a more critical lens (39). This introspection, while valuable for personal growth and the development of coping strategies, might temporarily affect their overall satisfaction with life. The process of acknowledging and confronting one’s psychological challenges can be inherently unsettling, leading to a transient phase where life satisfaction appears to wane as individuals navigate the complexities of their internal experiences and external realities (27).

It is also worth considering the role of perceived measures in capturing these shifts. The subjective nature of perceived social support and life satisfaction measures means they are inherently influenced by participants’ interpretations of their experiences (25, 27). As such, these measures are sensitive to changes in participants’ internal states and perceptions, which are likely to be impacted by the intervention’s emphasis on self-awareness and coping skills development.





Cultural adaptation: findings from qualitative analyses

The cultural adaptation of psychosocial interventions, such as the Problem Management Plus (PM+) program in this study, is essential to enhance their relevance and effectiveness, particularly in non-Western settings. The literature highlights how cultural differences—such as communal versus individualistic values and spiritual versus materialistic beliefs—can shape the reception of interventions (40–44). For instance, Scorzelli (1994) emphasized that many traditional psychotherapy models, developed by white Western males, often conflict with the cultural values of clients from non-Western backgrounds, necessitating tailored approaches (45). In the current study, the PM+ intervention’s integration of religious practices, such as linking stress management techniques with Adhan, significantly enhanced its acceptability and relatability for participants. This finding aligns with prior research indicating that non-Western populations may find interventions more effective when they resonate with spiritual and community-oriented values (46, 47). Furthermore, the role of religious and cultural practices in fostering coping skills was well-supported by service users and health workers alike, suggesting that the program’s cultural sensitivity was key to its success. This supports the broader argument that culturally adapted psychosocial interventions—by aligning with participants’ worldviews, such as religious fatalism and community interdependence—are more likely to achieve engagement and positive outcomes (47, 48). Therefore, incorporating cultural elements into interventions not only makes them more relatable but also enhances their efficacy, as evidenced by the positive reception and health improvements observed in this trial.





Suggestions and recommendations

The impact of the link between physical disability and mental health is not limited to the individuals with disabilities themselves but also extends to their caregivers and family members. Caregivers of individuals with physical disabilities may face increased stress, burden, and mental health challenges due to the demands of caregiving, financial strain, and social isolation. The current study focused solely on PLWDs. Therefore, future studies should consider designing an intervention plan to support the mental health needs of family members of PLWDs as well.

In light of the observed changes in perceived social support and life satisfaction among participants, the role of caregivers emerges as a pivotal factor in the therapeutic landscape. The nuanced dynamics uncovered in the intervention group underscore the necessity of integrating caregivers into the therapeutic process. By involving caregivers in the intervention, they can gain a deeper understanding of the psychological challenges faced by those they care for, and be equipped with effective strategies to enhance their supportive capabilities. Future research could further elucidate these dynamics by exploring the long-term trajectories of perceived social support and life satisfaction post-intervention, examining whether these initial decreases give way to increased well-being as individuals consolidate their coping skills and adapt to their enhanced awareness.

This study demonstrates the feasibility of the IA-PM+ intervention. To further assess its practicality, a well-powered hybrid trial focusing on implementation, alongside a cost-effectiveness analysis, is recommended. Such research should explore implementation barriers, real-world effectiveness, and cost efficiency to inform potential broader adoption.






Conclusion

This pilot trial demonstrated that the PM+ intervention adapted for people living with disabilities in Pakistan, is efficacious in alleviating common mental health problems such as depression, anxiety, and post-traumatic stress symptoms. Future appropriately powered trials are recommended for definitive evidence.
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Background

Although childhood sexual abuse (CSA) has been widely recognized for its association with sleep disturbance (SD) in adulthood, little is known about its associations with perceived discrimination (PD) and rumination. This study seeks to build upon existing literature by examining the impact of CSA on adult SD within a Chinese survivor sample while also investigating the mediating effects of PD and rumination on this association.





Methods

A total of 1,210 respondents completed the Childhood Sexual Abuse Questionnaire, the Inventory of Depressive Symptomatology Self Report, the Perceived Discrimination Scale, and the Ruminative Response Scale.





Results

Participants with CSA experiences reported higher scores of SD and greater rates of insomnia and hypersomnia than those without such experiences (47.79% vs. 29.30%; 20.71% vs. 9.46%). CSA, SD, PD, and rumination were positively related with each other. CSA could predict SD not only directly but also indirectly through the mediating effects of PD and rumination.





Limitations

Due to the cross-sectional design, the study is unable to demonstrate causality but, rather, that there exist important associations that are worth further investigation.





Conclusions

This study examined a sample of Chinese survivors of CSA to establish the link between CSA and adult sleep disturbances (SD). Our findings not only confirm this association but also shed light on the intermediary roles of PD and rumination in shaping this relationship. It suggests that interventions designed to mitigate the sense of discrimination and to foster the adoption of positive coping strategies could be instrumental in enhancing the sleep quality of those who have been sexually abused in their childhood.
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1 Introduction

As a critical public health issue, childhood sexual abuse (CSA) refers to the involvement of children in sexual activities that they do not fully understand, are unable to give informed consent to, for which they are not developmentally prepared, or that contravene the societal norms (1). CSA is relatively common with prevalence rates of 20%–25% for women and 5%–15% for men (2). Data from published research covering 6,834 Chinese college students reported that the rate of CSA was 20.76%, with men being higher than women (24.23% vs. 18.10%) (3). A survey among Chinese middle school students showed that the prevalence rate of sexual abuse was 25.5% (4).

A multitude of studies have demonstrated that CSA is correlated with a heightened vulnerability to adverse health consequences in later life (5, 6), with sleep disturbance (SD) being among the most notable of these issues (7, 8). Therefore, a more profound comprehension of the relationship between CSA and SD is essential for the prevention, assessment, and treatment of sleep-related issues.

Childhood trauma, particularly CSA, has been consistently linked to sleep problems in adulthood as evidenced by a wealth of research (9–11). Studies have shown that the effects of CSA on sleep can be long-lasting, extending into adulthood (8, 12, 13). CSA survivors are often at a higher risk of experiencing difficulties in falling asleep or maintaining sleep, have lower sleep efficiency, have increased occurrences of nightmares, and have restless sleep (8, 14).—for instance, a longitudinal study involving 533 adult survivors of CSA revealed that the prevalence rate of high insomnia symptoms was as high as 30.6% (13). Additionally, a study focusing on women sexually abused 10 years ago indicated that they reported more SD, identifying such as a long-term consequence of CSA (15). Furthermore, trauma-related psychological problems such as anxiety and depression, which can arise later in life, may then also exacerbate existing SD in CSA survivors (16). However, research confirming the association between CSA and sleep problems among Chinese populations is limited (9). Therefore, it is imperative to further explore the potential pathways linking CSA and SD, especially among Chinese CSA survivors.

Perceived discrimination may indeed serve as a critical link between CSA and SD in adulthood. Perceived discrimination (PD) is defined as people’s beliefs or perceptions of negative attitudes, judgment, or unfair treatment directed toward them as members of a specific group (17, 18). The cognitive model of posttraumatic stress disorder suggests that those who experienced traumatic events may overgeneralize from these events, perceiving a range of activities as more dangerous than they really are (19). Early life trauma can contribute to the development of negative beliefs about the world or the self, increasing the likelihood of feeling discriminated against (20, 21). Compared to those without adverse childhood experiences, adults with such experiences were more likely to experience perceived daily discrimination and lifetime discrimination (17). This heightened perception of discrimination may, in turn, exacerbate sleep disturbances. A growing body of research has consistently shown that discrimination negatively impacts sleep (22, 23). Everyday discrimination is significantly associated with poorer sleep quality and greater disturbances (24). While the existing literature has demonstrated the relationship between adverse childhood experiences and PD in adulthood (21, 25), the specific association between CSA and PD has not been thoroughly explored. There is a need to investigate whether PD plays a significant mediating role in the relationship between CSA and SD. One study has examined PD’s role as a mediator of childhood trauma and psychological distress (26), but the effect of PD on the link between CSA and SD remains understudied. Therefore, further research is necessary to establish whether PD could significantly mediate the association between CSA and SD, which could have important implications for developing targeted interventions to improve sleep quality among survivors of CSA.

Rumination, a maladaptive cognitive processing style or coping strategy in response to trauma (19), is characterized by persistent and negative introspection on one’s suffering, the potential causes, and the consequences of unwanted emotions (27). This pattern often emerges following a traumatic experience and may reinforce problematic interpretations of the trauma (19). According to the cognitive model, rumination can directly amplify feelings of nervous tension, dysphoria, or hopelessness, thereby prolonging and intensifying psychological distress and its associated problems (28, 29). Previous studies have indicated that individuals who have been sexually abused in childhood were more prone to ruminate on their feelings of sadness (30, 31), and this on-going rumination was linked to more severe long-term psychological problems (32), including sleep difficulties (33). Given the relationships between CSA, rumination, and sleep problems, it is hypothesized that CSA can significantly predict SD through the mediating effect of rumination.

Furthermore, rumination and PD have been found to be positively associated with each other (29, 34). A study on racial minorities has indicated that rumination mediated the relationship between PD and depressive symptoms (29). As a maladaptive cognitive strategy, rumination can lead to perseverative thoughts about the feeling of discrimination, which, in turn, can trigger mental health problems (28). However, the extent to which rumination might predict SD through the effect of PD among CSA survivors has not yet been revealed. In consideration of prior studies, we propose the hypothesis that PD and rumination may act as linking factors in the association between CSA and SD.

The present study aimed to extend prior research and further elucidate SD among CSA survivors as well as its associations with PD and rumination. More specifically, we want to know the relationship between CSA and adulthood SD and the extent to which PD and rumination mediated this relationship. Drawing from the extant body of research, it is hypothesized that (1) CSA would have positive relations to SD and (2) PD and rumination would show significant mediating effects on the associations between CSA and SD (Figure 1).

[image: Flowchart illustrating relationships between childhood trauma and psychological outcomes. Independent variable: "Childhood sexual abuse" with two arrows pointing to mediating variables, "Perceived discrimination & Rumination," and "Sleep disturbance," the dependent variable. Mediating variables are labeled "Maladaptive cognitive strategies." Sleep disturbance is termed as "Psychological outcomes."]
Figure 1 | Conceptual framework.




2 Methods



2.1 Participants and procedure

The participants were recruited by means of online advertisement, mostly through a web-based platform (https://www.wjx.cn/). After reading the consent form and guidance of the survey, a total of 1,210 respondents (824 men and 386 women) completed this survey. The participants’ ages ranged from 18 to 35 (M = 22.77, SD = 3.14). Among them, there were 565 (46.7%) participants with a history of CSA, 508 (42.0%) participants had a left-behind experience, 702 (58.0%) participants were from the countryside, and 310 (25.6%) participants were from single-parent families. This study was conducted in accordance with the Declaration of Helsinki and received ethical approval by the Ethics Committee for Scientific Research of the Third Affiliated Hospital of Zhengzhou University (grant no. 2022-360-01).




2.2 Measures



2.2.1 Childhood Sexual Abuse Questionnaire

Sexual abuse history in childhood was assessed using the Childhood Sexual Abuse Questionnaire (CSAQ), a subscale of the Childhood Trauma Questionnaire-Short Form adapted into a Chinese version (35, 36). The CSAQ comprises five items that evaluate the occurrence of sexual abuse during childhood, with each item scored on a five-point scale (1 = never true; 5 = very often true). The participants with a total score of 5 or higher were classified as having a history of CSA. The CSAQ has demonstrated robust psychometric properties in prior studies (5). The Cronbach’s alpha of the CSAQ in the present study was 0.918, indicating high internal consistency.




2.2.2 Inventory of Depressive Symptomatology Self-Report

SD was measured by four sleep-related items derived from the Inventory of Depressive Symptomatology Self Report (IDS-SR): difficulty falling asleep, difficulty maintaining sleep, early awakening, and hypersomnia (37, 38). The participants were asked to rate these items on a four-point Likert scale (0–3) according to their sleep status over the past week. The insomnia total score was calculated as the sum of the scores for the first three items. Based on the scores from these four items, SD can be categorized as insomnia, hypersomnia, and delayed sleep phase. The IDS-SR has been validated by several previous studies (39). The Cronbach’s alpha for the present sample was 0.590.




2.2.3 Perceived Discrimination Scale

The Perceived Discrimination Scale (PDS) was employed to measure perceived discrimination (25). This scale consists of three items, each rated on a four-point scale ranging from 1 (completely not conform) to 5 (completely conform). The participants were asked to report the frequency with which they experienced discriminatory treatment in their daily lives. The PDS has demonstrated good reliability and validity in Chinese samples (40). In the current study, the Cronbach’s alpha for PDS was 0.923.




2.2.4 Ruminative Response Scale

The Ruminative Response Scale (RRS), a 22-item self-report measurement, was utilized to evaluate rumination (27). The RRS comprises three factors: symptom rumination, brooding, and reflective pondering (41). The participants were required to respond on a four-point Likert-scale (1 = almost never; 7 = almost always). Numerous studies have demonstrated that the RRS possesses satisfactory properties (42). The Cronbach’s alpha for RRS was 0.970 in the current study.





2.3 Statistical analysis

Descriptive analysis, t-test, and bivariate correlations between variables were performed using SPSS 21.0. The mediation effects of PD and rumination on the relationship between CSA and SD were tested using the PROCESS v3.5 (model 6) in SPSS (43). Bias-corrected bootstrap estimates were based on 5,000 samples. The effect was significant when zero was not included in the 95% bootstrap confidence interval.

The structural equation model (SEM) by maximum likelihood estimation (MLE) was conducted using AMOS 23.0. Model fit was estimated based on the following indices: for chi-square (χ2) divided by degrees of freedom (CMIN/DF), goodness-of-fit index (GFI), comparative fit index (CFI), adjusted goodness-of-fit index (AGFI), and root mean square error of approximation (RMSEA). The theoretical model was well fitted with CMIN/DF <2, GFI and CFI >0.95, AGFI >0.90, and RMSEA <0.05 (44).





3 Results



3.1 Group comparisons

The results for group comparisons can be found in Table 1. Participants who experienced CSA exhibited significantly higher scores for SD, PD, and rumination compared to those without such experiences. Specifically, individuals with CSA reported higher rates of insomnia (47.79% vs. 29.30%) and hypersomnia (20.71% vs. 9.46%) than their counterparts without CSA. However, there was no significant difference in the rates of DSP between participants who had experienced CSA and those who had not.

Table 1 | Comparison of frequencies or means on variables of interest.


[image: Table comparing various variables related to histories of childhood sexual abuse and gender. It includes data on sleep disturbance (SD), insomnia, hypersomnia, delay sleep phase (DSP), childhood sexual abuse (CSA), perceived discrimination (PD), and rumination. The table presents the number of participants and percentage or mean values with standard deviations for those with and without histories of childhood sexual abuse, and for male and female participants. Statistical significance levels are indicated by asterisks.]
Moreover, male participants reported higher scores of CSA and PD than female participants. However, no significant differences were observed between men and women in terms of SD and rumination as well as the rates of insomnia, hypersomnia, and DSP.




3.2 Correlations

The correlations of study variables are presented in Table 2. The results indicated that CSA, SD, PD, and rumination were positively related with each other. Age was positively related to CSA, SD, PD, and rumination. Left-behind experience was negatively related to CSA, SD, PD, and rumination. There was no significant correlation between birth place and CSA, SD, PD, and rumination.

Table 2 | Correlations of study variables (n = 1,210).


[image: Correlation table showing relationships among CSA, sleep disturbance, perceived discrimination, and rumination, with factors like gender, age, birthplace, left-behind experience, and single-parent family. Significance levels identified as *p < 0.05 and **p < 0.01.]



3.3 Direct and indirect effects

To clarify the effects of CSA on SD through PD and rumination, after controlling for gender, age, birthplace, left-behind experience, and single-parent family, multiple mediation analysis was conducted. The results can be found in Tables 3, 4. The direct effect of CSA on SD was significant (direct effect = 0.151). There was a significant indirect effect of CSA on SD through PD and rumination. This means that CSA could not only predict SD via PD and rumination, respectively (the indirect effect of SD was 0.050 and the ratio of indirect to total effect was 17.99%; the indirect effect of rumination was 0.014 and the ratio of indirect to total effect was 5.04%) but could also predict SD via the multiple mediating effect of PD and rumination (the indirect effect of PD and rumination was 0.063 and the ratio of indirect to total effect was 22.66%).

Table 3 | Multiple mediation analysis of perceived discrimination and rumination on the relationship between childhood sexual abuse and sleep disturbance.


[image: Table showing relationships between dependent and independent variables with coefficients (β), standard errors (SE), t-values, and p-values. Variables include sleep disturbance (SD), perceived discrimination (PD), childhood sexual abuse (CSA), and rumination. All p-values are below 0.001, except PD affecting SD with p < 0.01.]
Table 4 | Mediation effects of perceived discrimination and rumination between childhood sexual abuse and sleep disturbance.


[image: A table displaying path analysis results with pathways labeled CSA—PD—SD, CSA—Rumination—SD, and CSA—PD—Rumination—SD. Columns show LL 95% CI, UL 95% CI, indirect effect, direct effect, total effect, and ratio of indirect to total effect in percentages. Example values: CSA—PD—SD has 0.01 for LL 95% CI, 0.09 for UL 95% CI, 0.050 indirect effect, 0.151 direct effect, 0.278 total effect, and 17.99% ratio. Abbreviations include PD for perceived discrimination, CSA for childhood sexual abuse, and SD for sleep disturbance.]
In order to further visualize the direct effects and indirect effects of CSA on SD through PD and rumination, a total model was performed by using AMOS 21.0. The indices indicated a well fit for the data (CMIN/DF = 3.174, GFI = 0.996, CFI = 0.998, AGFI = 0.982, RMSEA = 0.042). The standardized path coefficients of the total model are displayed in Figure 2.

[image: Diagram showing the relationships between variables: CSA, PD, Rumination, SD, SR, Brooding, and RP. Arrows with coefficients indicate influence: CSA to PD (0.480), CSA to SD (0.171), CSA to Rumination (0.091). PD to Rumination (0.796), PD to SD (0.106). Rumination to SD (0.262), SR to Brooding (0.904), Brooding to Rumination (0.914), and RP to Rumination (1). Coefficients marked with asterisks represent significance levels.]
Figure 2 | Total model. All coefficients for paths in the structural equation model were standardized. CSA, childhood sexual abuse; SD, sleep disturbance; PD, perceived discrimination; SR, symptom rumination; RP, reflective pondering. *p < .05; ***p < .001.





4 Discussion

Based upon previous literature on the association between adverse childhood experiences and sleep problems, the current study focused on SD among Chinese CSA survivors and further explored its associations with PD and rumination. As hypothesized, a significant relationship was observed between CSA and SD. Additionally, PD and rumination were found to exert significant mediating effects on the association between CSA and SD.

Our study found that participants with CSA experiences reported higher scores of SD and greater rates of insomnia and hypersomnia than those without such experiences. This aligned with previous research indicating that a higher adverse childhood experience score or childhood trauma score was associated with lower sleep efficiency, more insomnia symptoms, and poorer sleep indices (e.g., wake after sleep onset, sleep onset latency, and sleep quality) (16). Steine et al. (13) pointed out that 30.6% CSA survivors experienced severe insomnia symptoms. Our findings, based on a sample of Chinese CSA survivors, extended prior research by reporting an insomnia prevalence rate of 47.79%, which is notably higher than the previously reported figures (8, 13).

Aligning with a growing body of research (13–15), our study confirmed the positive association between CSA history and SD, with CSA directly predicting adulthood SD. This finding supports our first hypothesis that CSA could have positive relations to SD. Individuals who have experienced childhood traumatic events may be at an increased risk of sleep problems. One potential pathway underlying the link between CSA and adulthood SD is the negative association between SD and sleep-related context, as sexual abuse often occurs during bedtime or in a sleep environment (13). Sleep is inherently confined to unthreatening times and places, yet sexual abuse often occurs during sleeping time (15). Individuals who were sexually abused as children may perceive sleep-related context as threatening, developing long-lasting psychological associations between sleep and fear, anxiety, and wakefulness (45, 46), leading to poor sleep quality in adulthood (15). Another plausible explanation is psychophysiological hyperarousal caused by the hyperactivity of the hypothalamus–pituitary–adrenal cortex (HPA) axis (47), a brain system regulating the sleep/wake cycle (13). Disruption to the stress response and circadian timing systems may also contribute to poor sleep quality following exposure to early life stress (16). Furthermore, individuals abused in childhood are more likely to experience trauma or abuse later in life, and sleep problems may be caused by these more recent trauma or abuse (7). Trauma-related psychological problems (e.g., anxiety, depression) that arise later in life may also exacerbate pre-existing SD in survivors of CSA (16). Additionally, individuals with a history of abuse are more prone to engage in health-impairing behaviors, such as smoking and excessive caffeine or alcohol consumption, which can impact sleep quality directly (48).

To our knowledge, this study is the first to shed light on the mediating effects of PD and rumination on the associations between CSA and SD. Firstly, our findings build upon previous research demonstrating that PD played a mediating role in the associations between childhood trauma and psychological distress (26). This study further extends these insights by indicating PD’s role in the link between CSA and SD. Individuals abused during childhood are more likely to experience negative attitudes, judgment, or unfair treatment from others (17). Early adversities might increase biological, neural, and psychological vulnerability to stress by reducing the hippocampal and amygdala volume, which are potential mechanisms of stress sensitization following exposure to violence (21, 49). These adversities might also foster the development of negative beliefs about the world or the self, increasing the likelihood of perceiving discrimination (20, 21). However, discrimination can induce prolonged threat and chronic stress and potentially lead to the sensitization of the mesolimbic dopamine system and the dysregulation of the hypothalamic–pituitary–adrenal axis, both of which are implicated in various mental health issues, including sleep problems (50). PD has been shown to activate people’s feelings of threat, hyperarousal, or vigilance and even cause psychological distress such as anxiety, depression, anger, or cynical hostility (22). These psychological outcomes may, in turn, lead to poor sleep quality (23, 24).

Secondly, while previous research has explored rumination’s mediating role between PD and depressive symptoms among racial minorities (29), our study extends these findings to a sample of Chinese CSA survivors. We found that rumination mediated the relation between PD and SD, suggesting that CSA may predict SD indirectly through both PD and rumination. Rumination often occurs as a consequence of a traumatic experience, and individuals with a history of CSA were likely to ruminate on their feelings of sadness (30, 31). This maladaptive coping strategy can lead to perseverative thoughts about the feeling of discrimination, which, in turn, causes sleep problems (33).



4.1 Implications

The findings of the current study have several notable implications for clinical practice. Firstly, our study lends support to the notion that CSA could have positive relations to SD. As CSA experiences have a detrimental impact on individuals’ mental health, clinicians should be aware that individuals who experienced sexual abuse during childhood may be at an increased risk for sleep problems in adulthood. Secondly, the results of our study provided new evidence to clarify how PD and rumination played mediating effects in associations between CSA experiences and sleep problems. It is noteworthy that these findings supported that the problematic cognitive appraisals and maladaptive coping strategy are critical factors related to SD of CSA survivors. It is crucial for clinicians to consider a wide range of cognitive–behavioral interventions focusing on developing adaptive behavior and positive cognitive strategies. Such interventions may be instrumental in mitigating sleep problems among CSA survivors.




4.2 Limitations

Although this study provides new insights into the mediating effects of PD and rumination on the associations between CSA and SD, it is not without limitations. Firstly, our cross-sectional design precludes the establishment of causality between childhood trauma and sleep problems. Therefore, future research employing longitudinal designs is necessary to draw causal conclusions. Secondly, given that different types of childhood trauma may be differently associated with sleep problems, future studies focusing on other types of childhood trauma (e.g., childhood emotional abuse, childhood physical abuse) may enable us to clarify the differences. Thirdly, our study had measurement-specific limitations—for example, because of the retrospective self-assessment style of questionnaires and social desirability of the survey, there might exist recall bias and participants’ bias in the data. This bias can be reduced by maintaining the anonymity of questionnaires in follow-up studies. Lastly, this study did not evaluate any comorbid psychological problems such as anxiety and depression, which may often accompany CSA experiences and may contribute to sleep problems. Therefore, studies in the next step are needed to evaluate and control for such comorbid factors when clarifying the focal associations.





5 Conclusions

In conclusion, our study, with a sample of Chinese survivors of CSA, confirms the relationship between CSA and adulthood SD. Specifically, the results of this study are among the first, to our knowledge, to show the mediating effects of PD and rumination in this relationship. These results suggest that interventions aimed at reducing feelings of discrimination and developing positive coping strategies might be beneficial in enhancing the sleep quality of individuals with a history of sexual abuse during childhood.
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Background: Post-traumatic stress disorder (PTSD) is a mental health condition that develops after being exposed to trauma, such as experiencing or witnessing life-threatening events, including war and other natural disasters. Despite the high levels of conflict, little attention has been given to post-traumatic stress disorder, particularly in low- and middle-income countries. Therefore, this study aimed to determine the prevalence of post-traumatic stress disorder and its associated factors among internally displaced people in Northwest Ethiopia.
Methods: A cross-sectional study design was employed from June to July 2022 in Northwest Ethiopia among internally displaced people. Simple random sampling was used to recruit 410 study participants. The standard tools used in this study included the Post-Traumatic Stress Disorder Checklist for DSM-5 (PLC-5), Kessler-10, and Oslo Social Support Scale to assess various variables. Binary logistic regression analysis was used to identify factors associated with post-traumatic stress disorder. Statistically significant factors were selected at a 95% confidence interval (CI) with adjusted odds ratio (AOR).
Results: The prevalence of post-traumatic stress disorder among internally displaced people was 54.3%, with a 95% CI (49.5, 59.3). Current substance use [AOR 95% CI: 2.01(1.16, 3.48)]; living arrangements, such as living alone or with non-relatives [AOR = 2.13; 95% CI (1.17, 3.86) and AOR = 2.39; 95% CI: (1.21, 4. 70), respectively]; being violated [AOR = 2.49; 95% CI: (1.26, 4.94)]; and psychological distress [AOR = 3.21; 95% CI: (4.35, 9.34)] were significantly associated with post-traumatic stress disorder.
Conclusion: The prevalence of post-traumatic stress disorder among internally displaced people was high. Therefore, stakeholders should provide immediate interventions that include further assessments using diagnostic criteria. In addition, Eye Movement Desensitization and Reprocessing psychotherapy along with selective serotonin reuptake inhibitors as psycho-pharmacological treatment are recommended. Furthermore, efforts should be made to reduce the identified risk factors to improve outcomes for individuals with post-traumatic stress disorder.
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 Ethiopia; internally displaced people; post-traumatic stress disorder; associated; factor


Introduction

Internally displaced people (IDP) are groups of individuals who have been displaced from their original places of residence or homes but have resettled within the borders of their own territory or country (1). They are often displaced due to circumstances similar to those faced by refugees, such as conflicts between regions within the country or organized warfare. However, unlike refugees, IDP do not cross international borders (2). According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), post-traumatic stress disorder (PTSD) is characterized by symptoms such as intrusive thoughts, avoidance behaviors, changes in mood and cognition, hyperarousal, and alterations in arousal and reactivity (3). These symptoms often arise as a result of emotional trauma and exposure to multiple psychosocial stressors (4). Witnessing traumatic events or directly experiencing situations such as murder, threats, kidnapping, the death of loved ones or friends, loss of home, or malnutrition can lead to PTSD (5). Early identification of the cause and a commitment to treating PTSD in individuals exposed to trauma are crucial for a better prognosis (6). The majority of displaced people are repeatedly exposed to various stressors and traumatic events, both prior to their journey and during travel to a safer location (7, 8).

Global instability and conflicts contribute to PTSD in more than 20 sub-Saharan African countries (9). Among the world’s displaced populations, the majority is found in low- and middle-income countries, accounting for more than 26% of the total (10, 11). Displaced individuals often endure numerous traumatic experiences that vary in their impact on morbidity and mortality. These experiences frequently lead to mental health issues, many of which have long-lasting effects. Among the various mental disorders, post-traumatic stress disorder (PTSD) is one of the most common conditions following exposure to trauma (12). PTSD is also one of the most significant psychological disorders that arise after exposure to traumatic or stressful events, which often occur at various times (12). According to the DSM-5, a traumatic event is defined as exposure to actual or threatened death, serious injury, or sexual violation. Such exposure can lead to symptoms such as re-experiencing, avoidance, negative alterations in cognition and mood, and heightened arousal (13). However, the ICD-10 diagnostic criteria only focus on events that cause significant distress to individuals (14). Several studies have shown that individuals who remain in their own country after displacement often experience worse mental health outcomes (15, 16). The majority of war-displaced people experienced a range of traumatic events, including exposure to death, physical injury, and emotional or sexual trauma (17). Based on psychological and cognitive theories, post-traumatic stress disorder is officially recognized as one of the most significant issues related to trauma, requiring urgent attention and emphasis (18). According to the World Health Organization (WHO), stress-related diseases and mental illness were projected to become the second leading cause of disability by the year 2020 (19). Approximately 4% of the global population is affected by post-traumatic stress disorder, making it a major contributor to the worldwide disease burden (20). According to a systematic review, the prevalence of PTSD among IDP ranged from 3 to 88% (21). The pooled prevalence of PTSD among displaced populations and refugees in Africa was found to be 56.35% (22). A meta-analysis conducted involving the Iranian population following disasters and wars showed that the pooled prevalence of PTSD was 47% (23). The prevalence of PTSD, as indicated by a meta-analysis study, ranged from 4.10 to 67.07% in China and was 33.5% in Turkey (17, 24). A 6-month study in Nigeria that compared populations exposed to conflict with those not exposed revealed that the prevalence rates of PTSD were 60 and 14.5%, respectively (25). The burden of PTSD among displaced people in Sudan and Uganda was 25 and 76%, respectively (26, 27). Other studies conducted in Ethiopia reported prevalence rates of 15.4, 37.3, and 59.8% (11, 16, 28).

According to the PLC-V, PTSD symptoms are described as one of the most prevalent mental health conditions among IDP. Factors such as low educational status, unemployment, older age, low economic status, and being unmarried have been identified as significant associated factors (29–31). In addition, factors such as being female, having a low educational level, existing medical conditions, a family history of mental illness, and a history of previous mental illness have also been associated with post-traumatic stress disorder (16, 24, 32). Direct exposure to trauma and psychological distress have also been linked to post-traumatic stress disorder (11). Substance use and poor social support have been identified as associated factors in various studies (33–35). Numerous studies have indicated that factors such as being violated, being displaced multiple times, destruction of personal property, and directly witnessing the murder of a family member are significantly associated with PTSD among IDP (11, 16, 36–39).

In African countries, particularly in sub-Saharan Africa, the majority of people with PTSD do not receive treatment, exposing them to an increased risk of developing chronic symptoms (9, 11). The burden of post-traumatic stress disorders in Ethiopia has not been studied as much as the internal conflicts within ethnic groups, including the war that lasted for over a year and displaced many people from their original homes. Therefore, this study assessed the prevalence of post-traumatic stress disorder and its associated factors among internally displaced people in Northwest Ethiopia.



Methods


Study design and period

A community-based cross-sectional study design was used from June to July 2022.



Study area

Gonder and Debark are towns located in the Amhara region of Northwest Ethiopia. Gondar is 700 km from Addis Ababa, which is the capital city of Ethiopia, and 172 km from Bahir Dar, the capital of the Amhara region. Debark is situated 830 km from Addis Ababa and 106 km from Gondar. Currently, there are internally displaced people from various areas due to conflicts within the Amhara and Tigray regions. The majority of the displaced people come from various areas, especially from the Amhara region (on the border with Tigray) and the Tigray region. The IDP are located in Gondar and Debark in the Amhara region, which serve as formal camps for the displaced individuals. The total number of displaced people aged 18 and over in both IDP centers is 2,757, of whom 725 are men and 2,032 are women. A total of 1,470 people are from the Gondar IDP center, and 1,287 are from the Debark IDP camp. The displaced people have been staying in the IDP centers for varying periods of time.



Study population and sampling technique

The study population included all displaced people residing in the Gondar and Debark IDP centers. Specifically, the study population consisted of all people living in the temporary camps in both Gondar and Debark IDP centers during the data collection period.

A simple random sampling technique was employed to select participants. The list of residents was obtained from the leaders/coordinators of the temporary camps, and participants were selected using a computer-generated random method. A total of 219 and 191 study participants were proportionally allocated to the Gondar and Debark IDP camps, respectively. For eligible participants who were absent from their assigned camps, the interviewer revisited the camp/area at another time during the data collection period.


Eligibility criteria

All individuals living in the IDP centers and aged 18 and over were included in this study. Individuals who were seriously ill at the time of data collection were excluded.




Sample size and sampling procedure

The sample size (n) was determined using the single population proportion formula with the following parameters: a margin of error of 5%, a 95% confidence interval, and a p-value of 58.4%, derived from a previous study conducted in Ethiopia (16), and a 10% non-response rate (40).

[image: Formula for sample size calculation: n equals Z sub alpha divided by two times p times one minus p, all over d squared.]

Where d is the margin of error (5%) in the case of our study (41).

The sample size n is calculated using the following formula:

[image: The image shows a mathematical formula for calculating sample size: n equals Z at alpha over two times p times one minus p, all divided by d squared.]

Substituting the values,

[image: The image shows a statistical formula for sample size calculation: \( n = \frac{(1.96)^2 \times (0.584 \times 0.416)}{(0.05)^2} \).]

[image: The formula shows "n equals three hundred seventy-three".]

After adding a 10% non-response rate to the calculated sample size of 373, the total sample size was adjusted to 410 residents at the IDP centers. The double population proportion formula was used to calculate the sample size based on associated factors, but the resulting sample size was smaller than that calculated using the outcome variables. Therefore, the final sample size was set at 410.



Study variables


Dependent variables

PTSD symptoms were considered dependent variables.



Independent variables

Sociodemographic factors including sex, age, marital status, ethnicity, religion, education, occupation, length of time since leaving their home, types of traumatic events experienced, frequency of displacements, psychological distress, substance use, social support, and being violated were considered independent variables.




Data collection measurement tool


Demographic data

This provided baseline information about the participants’ profiles, including sociodemographic and IDP-related factors such as sex, age, ethnicity, religion, education, occupation, marital status, number of times displaced from their homes, types of traumatic events experienced, and frequency of displacements.



Post-Traumatic Stress Disorder Checklist for DSM-5 (PCL-5)

The PCL-V is a standardized self-reporting rating scale used to assess the 20 DSM-V symptoms of PTSD (42). A total score is calculated by summing the 20 items, with possible scores ranging from 0 to 80. The items are rated using a 5-point Likert scale (0 = Not at all, 1 = A little bit, 2 = Moderately, 3 = Quite a bit, and 4 = Extremely), with a cutoff point of ≥33 (42).



Psychological distress assessment using the Kessler-10 scale

Each item is scored on a scale from 1 (‘none of the time’) to 5 (‘all of the time’). The scores of the 10 items are summed, yielding a minimum score of 10 and a maximum score of 50. Lower scores indicate low levels of psychological distress, while higher scores indicate high levels of psychological distress (43).



Use of substance

Current substance use: it is defined as the use of one or more substances (alcohol, khat, and/or cigarettes) within the last 3 months.

Lifetime substance use: this is defined as the use of one or more substances (alcohol, khat, and/or cigarettes) at any point in one’s lifetime.



Oslo Social Support Scale

This questionnaire is used to assess social support status and is a validated tool in the study area. The Oslo Social Support Scale has a total score ranging from 3 to 14, with three broad categories: poor social support 3–8, moderate social support 9–11, and strong social support 12–14 (44).



Being violated

Yes-or-no questions were used to determine whether the individuals experienced violation during the conflict. For example: “Have you experienced physical, sexual, emotional, and psychological harm due to the event?”




Data collection procedure

Data were collected using face-to-face, interviewer-administered questionnaires. The data collection was conducted by four BSc psychiatry nurses, with regular supervision by two psychiatry professionals. The interviews were conducted in private, following a computer-generated method. The confidentiality of the data and the privacy of the participants were maintained. The questionnaires did not include the respondents’ names, and the interviews were conducted in the absence of a third party to ensure that no one else could overhear the responses.



Data quality control

The questionnaire was initially designed in English, translated into Amharic, and then translated back to English by language experts and mental health specialists to ensure consistency. Before the actual data collection, a pretest was carried out among 5% of the overall sample size at the Dabat IDP center, which was not part of the primary data collection site. The Cronbach’s alpha results for the pre-test were 0.83 for the outcome variable measurement tool PCL-V, 0.77 for the Kessler-10 scale, and 0.69 for the Oslo Social Support Scale. The data were collected by four BSc psychiatry professionals and regularly supervised by two additional psychiatry professionals. The data collectors were trained for 1 day on how to obtain written informed consent and conduct interviews with the study participants. Humanitarian responder teams, including psychiatrists, were available to assist the study participants who required additional help after the interview. These participants were referred for further assessments and interventions.



Data processing and analysis

The data were coded and entered using Epi-data version 4.6.0. These data were then exported and analyzed using SPSS version 20. Descriptive statistics, such as means, medians, frequencies, percentages, and standard deviations, were calculated from the data. A 95% confidence interval and adjusted odds ratios were calculated using logistic regression analysis to account for confounding variables. To determine whether there was a significant correlation, variables from the bivariable logistic regression analysis with a p-value of less than 0.2 were included in the multivariable logistic regression analysis. Outcomes and independent variables were included in both multivariable logistic regression and bi-variable logistic regression analyses, one at a time, to find associations and assess their presence and strength. Statistical significance of the related factors was established at a p-value of 0.05. The model’s goodness-of-fit was assessed using the Hosmer–Lemshow test (68.9%). The variance inflation factor (VIF) was <1.06, and the tolerance rate of it was <10, which are acceptable values for checking multicollinearity (45).




Results


Sociodemographic characteristics of the study participants

A total of 398 participants were included in this study, with a response rate of 97.1%. Of the participants, 82.4% were women. The mean age of the study participants was 37 years, with a standard deviation of ±13.13 and an age range of 18–78 years. More than half of the participants (71.1%) were Orthodox religious followers, and 74.1% were from the Amhara region. Among the respondents, 36.4% had no formal education, 36.7% lived alone, and 30.7% were farmers (Table 1).



TABLE 1 Sociodemographic factors of the study participants.
[image: Table showing demographics with variables including sex, age, religion, marital status, ethnicity, educational status, occupation, and living arrangements. The highest percentage groups are female (82.4%), ages eighteen to forty (67.8%), Orthodox religion (71.1%), married (48.5%), Amhara ethnicity (74.1%), uneducated (36.4%), merchants (36.2%), and living alone (36.7%). Other details include sex, age, religion, marital status, ethnicity, educational status, occupation categories with their frequencies and percentages. Note specifies "others" refers to living with friends or non-parents.]



Trauma-related factors of the study participants

Among the participants, 51.5% were displaced during wartime and more than half (51.5%) witnessed the destruction of personal property. In addition, 61.1% were displaced for more than 12 months. More than half (51.3%) experienced displacement once in their lifetime, and 54.8% witnessed the war. The majority of the study respondents (85.7%) faced a lack of food or water in the camps (Table 2).



TABLE 2 Trauma-related factors among internally displaced people in Northwest Ethiopia.
[image: Table showing variables related to displacement experiences among individuals. It includes five categories: time of escape, types of traumatic events, duration since displacement, frequency of displacement, and types of problems in the camp. Each category lists specific items, with corresponding frequency and prevalence percentages. Notable data includes 51.5% experienced destruction of personal property, 85.7% faced lack of food or water in camps, and 54.8% witnessed terrifying events.]



Psychosocial and substance use factors

Among the study participants, more than half (64.8%) had psychological distress. In addition, 26.1% reported current substance use. The majority of the respondents (78.1%) had poor social support, while 15.1% had moderate social support and 6.8% had strong social support (Table 3).



TABLE 3 Psychosocial, substance use, and clinical factors among IDP in Northwest Ethiopia.
[image: Table showing variables related to psychological distress, substance use, and social support. For psychological distress, "Yes" is 258 (64.8%), "No" is 140 (35.2%). For substance use, "Yes" is 104 (26.1%), "No" is 294 (73.9%). For social support, "Poor" is 311 (78.1%), "Moderate" is 60 (15.1%), "Strong" is 27 (6.8%).]



Prevalence of post-traumatic stress disorder among the IDP

The prevalence of post-traumatic stress disorder among the internally displaced people was 54.3%, with a 95% CI (49.5, 59.3) (Figure 1).

[image: Pie chart showing the prevalence of post-traumatic stress disorder (PTSD). Fifty-four point three percent of individuals have PTSD, represented in blue, while forty-five point seven percent do not, shown in orange.]

FIGURE 1
 Prevalence of post-traumatic stress disorder among internally displaced people in Northwest Ethiopia.




Associated factors of post-traumatic stress disorder

In the bivariable logistic regressions analysis, educational status, living arrangements, time of escape from their homes, types of problems faced during the war, being violated, current substance use, poor social support, and psychological distress were all associated with post-traumatic stress disorder, with a p-value of less than 0.2. These variables were then included in multivariable logistic regression analysis. In both bivariate and multivariable logistic regression analyses, substance use, living arrangements, being violated, and psychological distress were statistically significantly associated with post-traumatic stress disorder.

Substance use was 2.01 times more frequent in individuals with PTSD diagnosis compared to those who had not used substances [AOR = 95% CI: (1.16, 3.48)]. The likelihood of developing PTSD was 2.13 and 2.39 times higher among those living alone and living with non-relatives, respectively, as compared to those living with parents or families [AOR = 95% CI (1.17, 3.86)] and [AOR = 95% CI: (1.21, 4. 70)]. Being violated was 2.49 times more likely to result in PTSD compared to not being violated [AOR = 95% CI: (1.26, 4.94)]. The risk of PTSD was 3.21 times higher among those with psychological distress compared to those without psychological distress [AOR = 95% CI: (4.35, 9.34)] (Table 4).



TABLE 4 Bi-variable and multivariable regression analyses of the factors associated with PTSD among IDP.
[image: A table presents variables associated with PTSD, including educational status, living arrangements, substance use, time of escape, social support, violation experience, problem types, and psychological distress. It provides counts of PTSD presence (Yes/No), and corresponding COR (Crude Odds Ratio) and AOR (Adjusted Odds Ratio) values with confidence intervals. Bold values indicate significant associations, such as living alone, with non-relatives, using substances, being violated, and experiencing psychological distress.]




Discussion

The major objective of this research was to determine the prevalence of post-traumatic stress disorder and its associated factors among internally displaced people in Northwest Ethiopia. The prevalence of post-traumatic stress disorder among the internally displaced people was 54.3%, with a 95% CI (49.5, 59.3). In low- and middle-income countries, post-traumatic stress disorder is becoming a significant public health issue due to exposure to various human-made disasters, such as ethnic conflicts, terrorist attacks, and civil wars. In Ethiopia, many people have been displaced due to ethnic conflicts and are living in temporary camps. This finding is in line with that of another study conducted in South Ethiopia, which reported a prevalence of 58.4% (16).

The results are lower than those of other studies conducted in Mai Kadra (59.8%) (11), Kenya (82%) (46), Nigeria (74%) (47), Iraq (60%) (48), and Uganda (67%) (27). The probable reason for this discrepancy might be the influence of factors such as witnessing the events or learning about traumatic events from family members, as seen in the Nigeria study, which were not included in our study. Another reason for the discrepancy could be the severity of the trauma in the Mai Kadra massacre, with people witnessing many others' deaths in a short timeframe.

In addition, these findings are higher than those of other studies conducted in Northwestern Nigeria (42.2%) (49), Turkey (21.4%) (50), and Iraq (38%) (51). This discrepancy could be due to differences in the measurement tools used across countries, which may affect the overall prevalence of PTSD. Some of the previous studies were carried out using PTSD checklists, which might explain the discrepancy. This suggests that checklists could be stronger than screening measurement tools, potentially leading to a higher reported burden of PTSD than screening measurement tools, potentially leading to a higher reported burden of PTSD. Living alone and living with a non-relative were statistically significantly associated with post-traumatic stress disorder. This finding is consistent with those of other studies carried out in different countries, including Ethiopia (28, 52). This association might be due to the fact that individuals who experience traumatic crises alone may struggle to establish effective coping mechanisms after the trauma, while those with strong family support during traumatic exposure may be better able to cope (52). The absence of assistance for those who are physically unable to care for themselves, along with a lack of emotional support and resources for advice, could increase the likelihood of developing PTSD (28). Another possible reason for the association could be poor family support, particularly among individuals who experienced psychosocial adjustment problems while living alone. The absence of close family members or parents could increase the risk of developing post-traumatic stress disorder, as emotional support is essential for coping. The other factor associated with post-traumatic stress disorder was the current use of substances. This finding is consistent with those of other studies carried out in different countries. A possible reason for the association could be that individuals use substances to alleviate traumatic pain and emotional distress (53, 54). Another possibility is that substance use temporarily reduces flashbacks and the reliving of traumatic experiences in people with PTSD, as well as help them cope with other stressful events in their lives (55).

Being violated was also associated with post-traumatic stress disorder. Due to cultural fears of embarrassment, rejection by their husbands, or retaliation by their assailants, victims of rape often do not report the crime that can eventually lead to PTSD (56). A possible reason for the association between violation and PTSD is the emotional distress and embarrassment caused by others, which can contribute to the development of post-traumatic stress disorder.

Psychological distress was also identified as one of the factors associated with PTSD among the internally displaced people. This result is consistent with those of other studies (16, 49). The presence of other mental illnesses, such as psychological distress, depression, or anxiety, may be due to the fact that psychologically distressed individuals are more vulnerable to developing PTSD (16). Comorbid mental illness may make it difficult for a person to fully process the effects of the traumatic experience and the associated emotions, which can hinder their ability to heal (57). Another reason for this association could be that having other psychiatric problems increases the likelihood of developing PTSD and other mental illnesses, which, in turn, leads to a poorer quality of life and impaired functional status (57). Another explanation is that individuals with a history of brain injury—one of the risks for many mental illnesses—may be more likely to develop PTSD than those without such a history.


Practical implications for public health

	1. Stakeholders should initiate conflict resolution and management strategies to minimize and/or prevent instability caused by ethnic, tribal, or political conflicts. Mental health issues contribute significantly to all-cause morbidity and mortality rates globally. This study provides valuable evidence for policymakers regarding PTSD among internally displaced people.
	2. Study participants need therapeutic interventions, either pharmacological or psychotherapeutic, for their PTSD, following reassessment based on diagnostic criteria. Specifically, providing Eye Movement Desensitization and Reprocessing psychotherapy and selective serotonin reuptake inhibitors as a psycho-pharmacological intervention may be more effective.
	3. Future researchers are encouraged to use advanced methodologies to identify the exact causes of PTSD, which can enhance the effectiveness of interventions. A mixed-methods approach, combining qualitative and quantitative studies, is recommended to capture more in-depth traumatic narratives, rather than relying solely on direct questionnaires, such as those used in focus group discussions.



Strengths and limitations

The strength of this research lies in the use of a standardized tool to screen for PTSD. The data were collected through interview-administered assessments of PTSD in a timely manner. One limitation of the study is its cross-sectional design, as it cannot establish cause-and-effect relationships. In addition, social desirability bias might have influenced the responses to certain questions, such as those related to substance use.




Conclusion

The prevalence of post-traumatic stress disorder among the internally displaced people in Northwest Ethiopia was 54.3%. Factors such as substance use, living arrangements, being violated, and psychological distress were statistically significant contributors to post-traumatic stress disorder. Therefore, immediate therapeutic interventions for displaced people are essential, with support from the health bureau and non-governmental organizations. Restrictions on substance use should be implemented, and psychological distress should be regularly evaluated and treated to reduce the burden of PTSD among internally displaced people.



Operational definitions

Post-traumatic stress disorder (PTSD): PTSD was measured using the Post-Traumatic Stress Disorder Checklist for DSM-5 (PLC-5). The cut-off point for this screening tool is a score of 33 or higher, based on a total of 20 questions with a five-point Likert scale (58, 59).

Psychological distress: psychological distress was measured using the Kessler-10 scale, which consists of 10 items. The cutoff point for this tool is a score of 19 (43).

Social support: Social support was measured using the Oslo Social Support Scale, which categorizes support into three levels: poor, moderate, and strong, with cut-off points of 3–8, 9–11, and 12–14, respectively (44).

Current and lifetime substance use: current substance use was defined as the use of at least one substance in the past 3 months, while lifetime substance use was defined as the use of at least one substance at any point in the individual’s life (60).
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about situations where escape may be difficult or embarrassing

7-To what extent do you think it s likely that the diagnosis of Bipolar Disorder includes
experiencing periods of elevated (i.c., high) and periods of depressed (.. low) mood
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physical and psychological tolerance of the drug (i, require more of the drug to get the same
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depressed)

13-To what extent do you think it is likely that Cognitive Behavior Therapy (CBT) is a therapy
based on challenging negative thoughts and increasing helpful behaviors

29-How willing would you be to move next door to someone with a mental illness?

30-How willing would you be to spend an evening socializing with someone with a mental

illness?
31-How willing would you be to make friends with someone with a mental illness?

32-How willing would you be to have someone with a mental illness start working closely with

youonajob
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(Percentile

25-75)
Age 27(21-35)
Gender Female 732 (74.5%)
Male 250 (25.5%)
Educational level |~ High school or less 187 (19%)
Diploma 106 (10.8%)
Bachelor's degree 634 (64.8%)
Higher educ 55 (5.6%)
Marital status Other 623 (63.4%)
Married 359 (36.6%)
Income Less than 500 586 (59.7%)
Between 500-100 263 (26.8%)

More than 1,000 133 (13.5%)
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ation data Hold-o

766)
Age in Years [Mean % SD ()] 357411 (n=2,112) 35.7 £ 10.9 (n = 1,766) 35.7 £ 10.8 (n = 1,754) 35.7 + 109 (n = 5,632)
Age in Years [Median (min-max)] 34 (18-85) 34 (18-85) 34 (18-84) 34 (18-85)
Gender
Male 201 (9.5%) 161 (9.1%) 166 (9.5%) 528 (9.4%)
Female 1,911 (90.5%) 1,605 (90.9%) 1,588 (90.5%) 5,104 (90.6%)
Total 2,112 1,766 1,754 5,632
Education
None 35 (1.7%) 31(1.8%) 26 (1.5%) 92 (1.6%)
Some primary/primary 1,092 (51.7%) 923 (52.3%) 913 (52.1%) 2,928 (52.0%)
Some secondary/secondary 785 (37.2%) 648 (36.7%) 655 (37.3%) 2,088 (37.1%)
Some college/Certificate/Diploma/Degree/ 200 (9.5%) 164 (9.3%) 160 (9.1%) 524 (9.3%)
Post-graduate
Total 2,112 1,766 1,754 5,632
Major depression
Negative 142 (6.7%) 128 (7.2%) 115 (6.6%) 385 (6.8%)
Positive 1,970 (93.3%) 1,638 (92.8%) 1,639 (93.4%) 5,247 (93.2%)
Total 2,112 1,766 1,754 5,632

Posttraumatic stress disorder

Negative 1,020 (48.39%) 838 (47.5%) 850 (48.5%) 2,708 (48.1%)
Positive 1,092 (51.79%) 928 (52.5%) 904 (51.5%) 2,924 (51.9%)
Total 2,112 1,766 1,754 5632

Major depression and posttraumatic stress disorder

Negative 1127 (53.4%) 933 (52.8%) 939 (53.5%) 2999 (53.2%)
Positive 985 (46.6%) 833 (47.2%) 815 (46.5%) 2633 (46.8%)
Total 2,112 1,766 1,754 5,632
De]])ression symptoms (BDI 1) score [Mean £ SD 29+ 10.4 (n=2,112) 29 4 10.4 (n =1,766) 289+ 10.3 (n=1,754) 294 10.4 (n=5,632)
(n)

Depression symptoms [Median (min-max)] 28 (0.0-60) 28 (0.0-60) 28 (1-60) 28 (0.0-60)
PTSD symptoms (PCL-5) [Mean % SD (1)) 43.5£173 (n=2112) 4324+17.2 (n=1,766) 4354 17.2 (n=1,754) 43.4+£17.2 (n =5,632)
PTSD symptoms [Median (min-max)] 42 (0.0-80) 42 (0.0-80) 42 (0.0-80) 42 (0.0-80)
PC-PTSD (Mean = SD (n)) 2214227 (n=2,112) 222 4227 (n= 1,766) 216 4 2.27 (n = 1,754) 224227 (n=5632)
PC-PTSD [Median (min-max)] 1(0.0-5) 2(0.0-5) 1(0.0-5) 1(0.0-5)

HIV

Negative 1,283 (60.7%) 1,074 (60.8%) 1,044 (59.5%) 3,401 (60.4%)
Positive 829 (39.3%) 692 (39.2%) 710 (40.5%) 2,231 (39.6%)
Total 2,112 1,766 1,754 5,632

Other Medical Co-morbidity**

Negative 1,918 (90.8%) 1,605 (90.9%) 1,592 (90.8%) 5,115 (90.8%)
Positive 194 (9.2%) 161 (9.19%) 162 (9.2%) 517 (9.2%)
Total 2112 1,766 1754 5632

Number of different trauma categories***

0 165 (7.8%) 140 (7.9%) 141 (8.0%) 446 (7.9%)
1 573 (27.1%) 468 (26.5%) 482 (27.5%) 1,523 (27.0%)
2 916 (43.4%) 780 (44.2%) 756 (43.1%) 2,452 (43.5%)
3+ 458 (21.7%) 378 (21.4%) 375 (21.4%) 1,211 (21.5%)
Total 2,112 1,766 1,754 5,632

Total number of lifetime traumas [Mean £ SD ()] | 4.10£2.98 (1=2,112) | 408%2.92(n=1766) | 4.04£298(n=1754) | 407296 (n=5632)

Total number of lifetime traumas (Median 4(00-18) 4(0.0-18) 4(00-18) 4(0.0-18)
(min-max)

Lifetime crime-related traumas [Mean % SD (n)] 122+ 114 (n=2,112) 124 % 1.14 (n = 1,766) 122 114 (n = 1,754) 123 114 (n=5632)
Lifetime crime-related traumas [Median 1(0.0-4) 1(0.0-4) 1(0.0-4) 1(0.0-4)
(min-max)

Lifetime disaster related traumas [Mean = SD (n)] | 2.41 £ 19 (n=2,112) 239+ 186 (n=1766) | 236+ 188(n=1754) | 239 188 (n=5632)

Lifetime disaster related traumas [Median 2(0.0-10) 2(0.0-10) 2(0.0-10) 2(0.0-10)
(min-max)

Lifetime physical or sexual traumas [Mean £ SD 0.40 % 0.82 (n=2,112) 0.38 % 0.80 (1 = 1,766) 0.40 £ 0.83 (n = 1,754) 0.39 + 0.82 (n = 5,632)
(n)]

Lifetime physical or sexual traumas [Median 0.0 (0.0-6) 0.0 (0.0-5) 0.0 (0.0-6) 0.0 (0.0-6)
(min-max)

Lifetime other traumas [Mean == SD (n)] 0.07 £0.25 (n=2,112) 0.07 & 0.25 (n = 1,766) 0.06 £ 0.25 (n = 1,754) 0.066 % 0.25 (n = 5,632)
Lifetime other traumas [Median (min-max)] 0.0 (0.0-1) 0.0 (0.0-1) 0.0 (0.0-1) 0.0 (0.0-1)

Number of participants in an intimate relationship

Not in intimate relationship 1,014 (48.0%) 857 (48.5%) 840 (47.9%) 2,711 (48.1%)
In an intimate relationship 1,098 (52.0%) 909 (51.5%) 914 (52.1%) 2921 (51.9%)
Total 2,112 1,766 1,754 5,632

History of intimate partner violence among partners

No history of intimate partner violence 447 (40.7%) 384 (42.2%) 356 (38.9%) 1187 (40.6%)
History of intimate partner violence 651 (59.39%) 525 (57.8%) 558 (61.1%) 1734 (59.4%)
Total 1,098 909 914 2921

*Datasets were created by randomly dividing observations and this table reports on individuals who may have contributed observations to more than one dataset; **Hypertension, diabetes,
tuberculosis, syphilis, hypothyroidism, hyperthyroidism; *** Trauma History Questionnaire.
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Variable

Coefficient in

PCL only
model

Coefficient in
PC-PTSD
only model

Coefficient in
combined
model

Description

PCL 1 0.21 0.19 Repeated, disturbing, and unwanted memories of the
stressful experience

PCL2 0.12 Not selected Repeated, disturbing dreams of the stressful experience

PCL3 0.096 0.11 Suddenly feeling or acting as if the stressful experience were
actually happening again

PCL 4 Not selected Not selected Feeling very upset when something reminded you of the
stressful experience

PCL5 —0.019 —0.025 Having strong physical reactions when something reminded
you of the stressful experience

PCL6 0.067 0.049 Avoiding memories, thoughts, or feelings related to the
stressful experience

PCL7 0.15 0.13 Avoiding external reminders of the stressful experience

PCL8 —0.093 —0.033 Trouble remembering important parts of the stressful
experience

PCL9 0.036 0.018 Having strong negative beliefs about yourself, other people,
or the world

PCL 10 0.054 0023 Blaming yourself or someone else for the stressful experience
or what happened after it

PCL 11 0.19 0.10 Having strong negative feelings such as fear, horror, anger,
guilt, or shame

PCL 12 0.10 0.12 Loss of interest in activities that you used to enjoy

PCL 13 0.11 0.076 Feeling distant or cut off from other people

PCL 14 0.088 0.062 Trouble experiencing positive feelings

PCL 15 —0.040 Not selected Irritable behavior, angry outbursts, or acting aggressively

PCL 16 —0.27 —0.13 Taking too many risks or doing things that could cause you
harm

PCL 17 Not selected —0.0078 Being “super alert” or watchful or on guard

PCL 18 —0.042 —0.066 Feeling jumpy or easily startled

PCL 19 Not selected 0.0062 Having difficulty concentrating

PCL 20 0.28 0.25 Trouble falling or staying asleep

PC-PTSD 1 0.89 0.65 Have you had nightmares or thoughts about the event(s)
when you did not want to?

PC-PTSD 2 0.38 0.52 Have you tried hard not to think about the event(s) or went
out of your way to avoid situations that reminded you of the
event(s)?

PC-PTSD 3 077 050 Have you been constantly on guard, watchful, or easily
startled?

PC-PTSD 4 079 051 Have you felt numb or detached from people, activities, or
your surroundings?

PC-PTSD 5 052 0.13 Have you felt guilty or unable to stop blaming yourself or

others for the event(s) or any problems the event(s) may
have caused?
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Question type/method of combining questions Number of AUROC validation AUROC hold-out

questions data test data
PCL 2 0.84 0.85
Likert scale values multiplied by regression coefficient and summed 4 0.85 0.86
0.86
12 0.86
PC-PTSD 2 0.77
Likert scale values multiplied by regression coefficients and summed 4 0.79
5 0.79
PCL additive 2 0.83 0.85
Likert scale values summed 4 0.85 0.86
6 0.86
PCL rounded 2 0.84 0.85
Likert scale values mulitpled by rounded regression coefficient and 1 0.85 086
summed
6 0.86
PCL 3 or above 2 0.71
Likert scale values converted to binary scale (<3 = 0; > 3= 1) and 4 0.75
summed
6 0.78
PCL 2 or above 2 0.80
Likert scale values converted to binary scale (<2 = 0; > 2 = 1) and 4 0.82
summed
6 0.84
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Pearson Sig. (two-tailed)
correlation

Active coping 0.014 0.753
Information support 0.116** 0.008
Positive reframing 0.053 0.234
Planning 0.150** 0.001
Emotional support 0.104* 0.018
Venting 0.278** <0.001
Humor 0.112* 0.011
Acceptance —-0.089* 0.043
Religion 0.049 0.264
Self-blame 0.302 <0.001
Self-distraction 0.165** <0.001
Denial 0.249** <0.001
Substance use 0.032 0.466
Behavioral 0.277** <0.001
disengagement

Significant at p-value: 0.05.
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Adjusted
analysis

95% CI, AOR*

Lower Upper

Were you exposed to any traumatic events before the current Gaza war? Yes | 0.023 1.757 1.082 2.854
No Reference
Did you have a feeling of disability or inability to deal with your patients during the current Gaza war and Israeli- Yes | <0.001 = 2992 1.946 4.601
Palestinian political violence
No Reference
Venting <0.001 1461 1242 1719
Acceptance 0.003 0.808 0.701 0.930
Self-blame <0.001 1.339 1.145 1.564
Substance use <0.001 0.669 0.540 0.830
Behavioral disengagement <0.001 1.368 1150 1.628

Multivariate logistic regression model: Adjusted for gender, age, living, monthly income, education level, job, years of experience in the mental health field, years of work in your current job,
whether you received any training in your workplace about dealing with the victims of crisis and political violence and war, whether you received any training during your university study about
dealing with the victims of crisis, political violence, and war; whether you were exposed to any traumatic events before the Gaza war, whether your psychological state changes during the war and
political violence in comparison to before the war, whether you treated patients who suffer from the Gaza war and political violence in the West Bank, the number of patients they treated, whether
you have a feeling of disability or inability to deal with your patients during the Gaza war, active coping, information support, positive reframing, planning, emotional support, venting, humor,
acceptance, religion, self-blame, self-distraction, denial, substance use, and behavioral disengagement.
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95%Cl

Psychological (] ()]
resilience Insomnia  Insomnia
Low NO Mild -0.200* 0.054 -0.342 -0.058
Moderate -0.573% 0.067 -0.749 -0.398
Severe -0.829* 0.113 -1.126 -0.531
Mild NO 0200 0.054 0.058 0.342
Moderate -0.373% 0.064 -0.543 -0.204
Severe -0.629% 0.112 0923 -0.334
Moderate NO 0.573% 0.067 0.398 0.749
Mild 0.373% 0.064 0.204 0.543
Severe 0255 0.118 -0.567 0.057
Severe NO 0.829** 0113 0531 1126
Mild 0.629% 0.112 0.334 ‘ 0.923
Moderate 0255 0.118 -0.057 0.567
Medium NO Mild -0.148% 0.031 -0.228 -0.068
Moderate -0.397% 0.040 -0.504 -0.291
Severe -0.743% 0.070 -0.927 -0.558
Mild NO 0.148* 0031 0.068 0.228
Moderate -0.249% 0.040 -0.354 -0.144
Severe -0.595% 0.070 -0.778 0411
Moderate NO 0397 0.040 0291 0.504
Mild 0.249% 0.040 0.144 0.354
Severe -0.346 0.075 -0.542 -0.149
Severe NO 0.743% 0.070 0.558 0.927
Mild 0.595** 0.070 0411 0.778
Moderate 0.346%* 0.075 0.149 0.542
High NO Mild 0.035 0.036 -0.059 0.128
Moderate -0.037 0.047 -0.161 ‘ 0.087
Severe -0.259 0.100 -0.522 0.004
Mild NO -0.035 0.036 -0.128 0.059
Moderate -0.071 0.046 -0.194 0.051
Severe -0.294* 0.100 -0.556 -0.031
Moderate NO 0.037 0.047 -0.087 0.161
Mild 0071 0.046 -0.051 0.194
Severe 0222 0.104 -0.497 0.052
Severe NO 0259 0.100 -0.004 0.522
Mild 0.294* 0.100 0.031 0.556
Moderate 0222 0.104 -0.052 0.497

*P < 0.05, **P < 0.01.
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95%ClI

Psychological (] ()]
resilience Insomnia  Insomnia
Low NO Mild -0.374% 0.061 -0.536 -0.212
Moderate -0.582% 0.076 -0.782 -0.382
Severe -0.819% 0.129 -1.159 -0.479
Mild NO 0.374** 0.061 0212 0.536
Mild -0.208* 0073 -0.402 -0.014
Severe -0.445* 0.127 -0.781 -0.110
Moderate NO 0.582% 0.076 0.382 0.782
Mild 0.208* 0073 0.014 0.402
Severe 0237 0.135 -0.593 0.118
Severe NO 0.819* 0.129 0.479 1.159
Mild 0.445% 0.127 0.110 ‘ 0.781
Moderate 0237 0.135 -0.118 0.593
Medium NO Mild -0.323% 0.035 0414 -0.231
Moderate -0.468* 0.046 -0.589 -0.346
Severe -0.728% 0.080 -0.938 -0.518
Mild NO 0323 0.035 0231 0.414
Moderate -0.145* 0.045 -0.264 -0.025
Severe -0.405* 0.079 -0.615 -0.196
Moderate NO 0.468** 0.046 0.346 0.589
Mild 0.145% 0.045 0.025 0.264
Severe -0.260* 0.085 -0.484 -0.036
Severe NO 0.728% 0.080 0518 0.938
Mild 0.405** 0.079 0.196 0.615
Moderate 0.260% 0.085 0.036 0.484
High NO Mild 0.031 0.040 -0.076 0.137
Moderate -0.012 0.054 -0.154 ‘ 0.129
Severe 0216 0.114 -0.516 0.084
Mild NO -0.031 0.040 -0.137 0.076
Moderate -0.043 0.053 -0.182 0.096
Severe -0.247 0.114 -0.546 0.052
Moderate NO 0.012 0.054 -0.129 0.154
Mild 0.043 0.053 -0.096 0.182
Severe 0204 0.119 -0.517 0.109
Severe NO 0216 0.114 -0.084 0516
Mild 0247 0.114 -0.052 0.546
Moderate 0204 0.119 -0.109 0517

*P < 0.05, **P < 0.01.
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95%ClI

Psychological (] ()]
resilience Insomnia  Insomnia
Low NO Mild -0.285% 0.059 -0.441 -0.129
Moderate -0.509% 0073 -0.702 -0.316
Severe -0.781% 0.124 -1.109 -0.453
Mild NO 0.285% 0.059 0.129 0.441
Mild -0.224* 0.071 -0.410 -0.037
Severe -0.496% 0123 -0.820 0172
Moderate NO 0.509% 0.073 0316 0.702
Mild 0224% 0071 0.037 0.410
Severe 0272 0.130 -0.616 0.071
Severe NO 0.781** 0.124 0.453 1.109
Mild 0.496% 0.123 0.172 ‘ 0.820
Moderate 0272 0.130 -0.071 0.616
Medium NO Mild -0.300% 0.034 -0.388 0212
Moderate -0.501% 0.044 -0.618 -0.384
Severe -0.763% 0.077 -0.966 -0.560
Mild NO 0300 0.034 0212 0.388
Moderate -0.201% 0.044 -0.316 -0.086
Severe -0.463* 0.077 -0.665 -0.261
Moderate NO 0.501%* 0.044 0.384 0.618
Mild 0.201% 0.044 0.086 0316
Severe -0.262* 0.082 0478 -0.046
Severe NO 0.763* 0077 0.560 0.966
Mild 0.463** 0.077 0261 0.665
Moderate 0.262* 0.082 0.046 0478
High NO Mild 0.069 0.039 -0.034 0.172
Moderate -0.086 0.052 -0.223 ‘ 0.050
Severe -0.188 0.110 0478 0.102
Mild NO -0.069 0.039 0172 0.034
Moderate -0.155* 0.051 -0.289 -0.020
Severe -0.257 0.110 -0.545 0.032
Moderate NO 0.086 0.052 -0.050 0.223
Mild 0.155% 0051 0.020 0.289
Severe -0.102 0.115 -0.404 0.200
Severe NO 0.188 0.110 -0.102 0.478
Mild 0257 0.110 -0.032 0.545
Moderate 0.102 0.115 -0.200 0.404

*P < 0.05, **P < 0.01.
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Independent

variable

Psychological
resilience*Insomnia

Psychological resilience
Insomnia

Psychological
resilience*Insomnia

Psychological resilience
Insomnia

Psychological
resilience*Insomnia

Psychological resilience

Insomnia

*P < 0.05, **P < 0.01.

Implicit
variable

Depression
emotion

Anxiety emotion

Stress emotion

13.073

4.923

59.387

13.691

4.283

56.9

11.083

11.487

69.904

P<0.010

0.007

P<0.010

P<0.010

0.014

P<0.010

P<0.010

P<0.010

P<0.01

0.136

0.127

0.142
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depressed emotion anxious emotion stressed emotion

Variable Number of Number of Number of
detections. X2 detections. detections.
(YES) values (YES) values (YES)
Gender Male 282 111(36.8%) 0.647 126(44.7) 0242 83(29.4) 1.571
Female 1593 587(39.4%) 737(46.3) 412(25.9)
Age(years) <25 292 107(36.6) 22.733%* 154(52.7) 27.321% 87(29.8) 15.915%*
26-35 919 382(41.7) 448(48.9) 267(29.1)
36-45 448 154(34.4) 191(42.6) 101(22.5)
>45 218 55(25.2) 70(32.1) 40(18.3)
Marital status married 1312 464(35.4) 8.849% 574(43.8) 11.745* 324(24.7) 7.877*
unmarried 523 218(41.7) 273(52.2) 160(30.6)
Divorced or separated 36 13(36.1) 15(41.7) 9(25.0)

bereaved of one’s

) 4 3(75) 1(25.0) 2(500)
spouse (literary)
Highest level of tional d
HBEE SV D voeationa'secondary |- g3 20(31.7) 3339 29(46) 6.028 14(222) 5.254
nursing education school degree
Associate degree 660 245(37.1) 313(47.4) 185(86.0)
bachelor’s degree 1129 428(37.9) 516(45.7) 294(26.0)
Master’s degree or above | 23 5(21.7) 5(21.7) 2(8.7)
Yo f i
cars of nursing < 79 19(24.1) 28.883% 36(45.6) 23452 15(19.0) 14.049*
expericnce(years)
15 332 145(43.7) 180(54.2) 104(31.3)
610 465 198(42.6) 230(49.5) 137(29.5)
10-15 433 164(37.9) 198(45.7) 114(26.3)
15 566 172(30.4) 219(38.7) 125(22.1)
Professional title nurse 1437 167(38.2) 19536 221(506) 24018+ 120027.5) 19323
senior nurse 742 306(41.2) 361(48.7) 226(30.5)
numepmcitioner: 558 192(34.4) 240(43) 125(22.4)
in-charge
Associate Chief Nurse 124 32(25.8) 39(31.5) 24(19.4)
Associate Nurse 14 1(7.1) 2(14.3) 0(0.0)
form
Contract nurses 1135 466(41.1) 31,504 564(49.7) 17.288% 326(28.7) 17.135%
of employment
Staff nurses 675 200(29.6) 268(39.7) 144(21.3)
Personnel agency nurses | 53 29(54.7) 26(49.1) 21(39.6)
Labor Dispatch Nurses 12 3(25.0) 5(41.7) 4(33.3)
Hospital level tertiary hospital 1342 496(37.0) 2.155 620(46.2) 0210 342(25.6) 4140
Level 11 hospitals 401 157(39.2) 184(45.9) 120(29.9) ‘
Level T hospitals 124 41(33.1) 55(44.4) 29(23.4) ‘
private hospital 8 4(50.0) 4(500) 3(375) ‘
TR
Hospital Locations | 1P¢ Feglonintheeast |, 39(30.7) 9,575+ 57(44.9) 1446 31(24.4) 2124
of Guangdong
Thereglon in thewest | 219(35.0) 277(442) 156(24.9)
of Guangdong
Th ion in the north
© reglon fn te 10 331 115(34.7) 157(47.4) 86(26.0)
of Guangdong
Pearl River Delta Region
; 791 325(41.1) 372(47.0) 222(28.1)
of Guangdong Province
unit (e, intensive Internal medicine 444 172(38.7) 20.977¢ 205(46.2) 18.633* 122(27.5) 15317
care unit)
surgery 329 137(41.6) 166(50.5) 104(31.6)
obstetrics 188 67(35.6) 99(52.7) 45(23.9)
pediatric 64 19(29.7) 26(40.6) 19(29.7)
1cu 109 52(47.7) 54(49.5) 30027.5)
operating rooms 148 62(41.9) 75(50.7) 47(31.8)
outpatient 286 100(35.0) 123(43.0) 64(22.4)
and emergency
the rest 307 89(29.0) 115(37.5) 64(20.8)
Overtime hours
T<s 967 21(33.2) 19.962+ 400(41.4) 20,550 212(21.9) 29,302
per week(hours)
5<T <10 574 226(39.4) 280(48.8) 160(27.9)
10<T < 15 198 82(41.4) 109(55.1) 73(36.9)
T>15 136 69(50.7) 74(54.4) 50(36.8)
Monthl
e <5000 129 174(40.6) 10,896 221(515) 19.161% 124(28.9) 10.250*
wage(yuan)
5000-10000 1055 371(35.2) 475(45) 273(25.9)
10001-15000 282 120(42.6) 135(47.9) 81(28.7)
15001-20000 81 27(333) 26(32.1) 15(18.5)
20000 28 6(21.4) 6(21.4) 27.1)
Fi f night
requency ofnigh 0-2 653 195(29.9) 33.479% 235(36.0) 43,003 127(19.4) 34387%
shifts per month
34 549 215(39.2) 278(50.6) 155(28.2)
56 449 179(39.9) 226(50.3) 132(29.4)
7-8 137 60(43.8) 73(53.3) 43(31.4)
>9 87 49(56.3) 51(58.6) 38(43.7)
Psychological L
Yo o 333 169(24.2) 72901 186(21.6) 47,648 126(25.5) 47685
resilience level psychological resilience
Medi
ecdum 839 348(49.9) 423(49.1) 234(47.4)
psychological resilience
i
figh 702 180(25.8) 253(29.4) 134(27.1)
psychological resilience
Insomnia severity No insomnia 700 154(22.1) 186,169 208(24.1) 166.264* 106(21.5) 205,857
Mild insomnia 789 304(43.6) 395(45.8) 191(38.7)
Moderate insomnia 314 181(26.0) 196(22.7) ‘ 142(28.7)
Severe insomnia 71 58(8.3) 63(7.3) ‘ 55(11.1)

Detection rates in parentheses(), *P < 0.05, **P < 0.01.
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Model B (Sensitivity analysis)

Education level (Reference = Below high school)

High school and technical
—0317* (0.128)
secondary school

3-year vocational college —0.622%* (0.157)
4-year college and above ~0719%+% (0.183)

Occupational income (Reference = Income quantile 1)

Income quantile 2 ~0.489%* (0.144)
Income quantile 3 ~0.702%* (0.145)
Income quantile 4 ~0.970%* (0.169)
Income quantile 5 ~0.683** (0.175)
Log of yearly net household income ~0.189* (0.074)
Intercept 7.6240%
Ri/Adjusted R 0.101/0.098
AlC 37808810

p < 0,05, **p < 001, **4p < 0.001. All models control for age, age square, gender, marital
tatus, urban residence, self-rated health, region residence, employment type and occupation.
Standard errors are in parentheses. AIC stands for Akaike Information Criterion.
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Variable N ISI Scores t/F P
Gender Male 281 9.50 +6.01 -0.995 0.32
Female 1593 9.89 +5.97
Age(years) <25 292 10.08 + 5.817 2.666 0.046*
26-35 916 10.13 £ 6.06
36-45 448 9.37 £5.70
>45 218 9.18 +6.33
Marital status married 1312 9.65 +5.92 3.125 0.025*
unmarried 522 1040 £ 6.05
divorced or separated 36 8.03 +6.55
bereaved of one’s spouse 4 875 +4.92
Highest level of vocational secondary school degree 63 9.86 % 6.52 0.806 0.49
nursing education
Associate degree 660 10.04 +5.92
bachelor’s degree 1128 9.73 £5.96
Master’s degree or above 23 843 +6.91
Years of nursing
experienice(years) <1 79 9.73 + 6.02 0.612 0.654
1-5 332 10.01 + 5.64
6-10 464 10.05 + 6.30
10-15 433 9.87 £5.95
>15 566 9.52 £5.92
Professional title nurse 437 9.94 £ 5.69 3.294 0.011%
senior nurse 741 10.04 + 6.29
nurse practitioner-in-charge 558 9.84 +5.79
Associate Chief Nurse 124 8.64 +5.64
Associate Nurse 14 5.57 +5.84
form of employment Contract nurses 1134 9.87 + 6.01 1.124 0338
Staff nurses 675 9.68 + 5.90
Personnel agency nurses 53 10.15 £ 6.53
Labor Dispatch Nurses 12 12,67 + 4.19
Hospital level tertiary hospital 1341 9.84 £5.97 0.203 0.894
Level 11 hospitals 1341 9.84 597 0.203 0.894
Level T hospitals 401 991 +5.90
private hospital 132 945 + 6.34
Hospital Locations hie region 1n the e.as( of 126 8.67 +5.95 3.073 0.027%
Guangdong Province
The region in the west of
Guangdong Province 626 954 £6.25
megelnlemie e
Peaélu}:':;ol)n::r:ﬁ:: of 791 10.18 + 5.84 3213 0002+
i c(:ri ;::f;‘ e Internal medicine 444 9.26 + 5.90 3213 0,002+
surgery 328 1034 + 6.02
obstetrics 188 1049 + 6.46
pediatric 64 7.73 +5.40
IcUu 109 10.85 + 5.98
operation theatre 148 10.25 + 6.04
outpatient and emergency 286 10.00 + 5.82
the rest 307 9.41 +5.80
Ovex:;e(:;‘:’::) per T<5 967 944 £5.73 3.807 0,010
5<T <10 574 10.05 + 6.08
10<T < 15 198 10.89 + 6.36
T>15 135 10.10 + 6.46
Monthly mean wag(yuan) <5000 428 10.38 + 6.21 3.654 0.006™
5000-10000 1055 9.60 +5.77
10001-15000 282 10.39 + 6.38
15001-20000 81 8.77 +5.88
>20000 28 7.50 + 4.86
Frequericy of night shifs 02 653 9.07 £ 585 4725 0.001%
per month
3-4 549 10.03 + 5.59
5-6 448 10.20 £ 6.19
7-8 137 10.72 £ 6.27
29 87 10.92 + 7.06

*P<0.05, **P<0.01.
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Job resources

Schedule flexibility Direct supervision Job security

Education level (Reference = Below high school)

High school and technical secondary school ~0.025 (0.015) ~0.002 (0.010) —0.017 (0.018)
3-year vocational college ~0.030f (0.017) ~0.003 (0.016) —0.041 (0.025)
4-year college and above ~0.0367 (0.020) ~0.002 (0.011) ~0.085** (0.030)

Occupational income (Reference = Income quantile 1)

Income quantile 2 —0.014 (0.015) 0(0.002) 0.007 (0.019)

Income quantile 3 ~0.019(0.019) ~0.001 (0.004) ~0.025 (0.020)
Income quantile 4 ~0.023(0.017) ~0.002 (0.012) ~0.024 (0.024)
Income quantile 5 ~0.032t (0.018) ~0.005 (0.033) ~0.050t (0.029)

1 <0.1, % < 005, %% < 0.01, ***p < 0.001. All models contl for age, age square, gender, marita tatus, urban residence, slf-rated health,region residence, employment type and
occupation. Standard errors are in parentheses.
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1 psychological resilience .

2 resilience dimension 0.958** -

3 Strength dimension 0.940** 0.825** -

4 Optimism dimension 0.871* 0.748** 0.820** -

5 insomnia severity index -0.067** -0.059* -0.056* -0.087** -

6 Depressed 0.131% -0.118* -0.119% -0.143% 0.541% .

emotion dimension

7 o -0.094°* -0.085 -0.084°* 0,102 0.584 0,842 -

emotion dimension

tressful
8 stress 0.120% 0.111% 0.111% 0.120% 0.601% 0.885% 0.875% .

emotion dimension

*P < 0.05 ** P <0.01.
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Job demands

Weekly working hours On-call duty Nightshift Weekend at work
frequency frequency

Education level (Reference = Below high school)

High School and Technical secondary school ~0.079%* (0.027) 0.000 (0.013) —0.008 (0.013) 0.022(0.021)
3-year vocational college ~0.146%* (0.046) ~0.018 (0.019) 0029 (0.019) 0.003 (0.035)
4-year college and above —0.160** (0.052) ~0.046* (0.021) —0.035 (0.022) —0.003 (0.043)

Occupational income (Reference = Income quantile 1)

Income quantile 2 0.037% (0.017) 0,003 (0.015) —0.009 (0.013) 0.007 (0.011)
Income quantile 3 0.035* (0.017) 0.034* (0.017) 0.004(0.014) 0.011(0.012)
Income quantile 4 0,021 (0.016) 0.019(0.017) ~0012(0.016) 0.007 (0.014)
Income quantile 5 00421 (0.022) 0.018 (0.018) 0.012(0.018) 0.006(0.012)

p< 0.1, % < 005, **p < 001, ***p < 0.001. All models control for age, age square, gender, marital status, urban residence,self-rated health, region residence, employment type and
occupation. Standard errors are in parentheses.
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Bartlett test

Cronbach’s  KMO

Dimension alpha values approximate df

chi-square value

Resilience 3212917
Psychological
e Strength 18.19 + 605 0.96 097 3319601 300 <001
Resilience Scale
Optimism 9.49 + 330
Insomnia
i
e / 983 + 598 0.90 0.88 8010.06 21 <001
Depreseed 8.19 £ 9.02
emotion
Depression-Anxiety- Anxious
: ¢ 7.93 +7.66 0.97 0.98 3385372 210 <001
Stress Self-Rating Scale emotion
Stressful

g 10.58 + 9.77
emotion
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Model A (Baseline model)

Education level (Reference = Below high school)

High school and technical

~0314% (0.127)
secondary school
3-year vocational college ~0.622%%% (0.154)
4-year college and above —0.752%%% (0.180)

Occupational Income (Reference = Income quantile 1)

Income quantile 2 ~0.526%%* (0.141)
Income quantile 3 ~0.787%%% (0.139)
Income quantile 4 ~L116%** (0.160)
Income quantile 5 ~0.899%F (0.158)
Intercept 7.504 #+% (0.729)
RY/Adjusted R* 0.103/0.100
AIC 38625.212

*p < 0,05, **p < 0.01, ***p < 0.001. All models control for age, age square, gender, marital
tatus, urban residence,self-rated health, region residence, employment type and occupation.
Standard errors are in parentheses. AIC stands for Akaike Information Criterion.
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Variable Category N %
Gender Male 281 | 15.0
Female 1593 | 85.0
Age(years) <25 292 | 15.6
26-35 916 48.9
36-45 448 23.9
>45 218 11.6
Marital status married 1312 70.0
unmarried 522 | 279
divorced or separated 36 1.9
bereaved of one’s spouse 4 0.2
nIl_llrifil:fgS:leuv:altZ)fn vocational secondary school degree 63 34
Associate degree 660 | 352
bachelor’s degree 1128 | 60.2
Master’s degree or above 23 1.2
erpeinedry a w |
1-5 332 17.7
6-10 464 24.8
10-15 433 231
>15 566 30.2
Professional title nurse 437 | 233
senior nurse 741 39.5
nurse practitioner-in-charge 558 | 29.8
Associate Chief Nurse 124 6.6
Associate Nurse 14 0.7
form of employment Contract nurses 1134 = 60.5
Staff nurses 675 | 36.0
Personnel agency nurses 53 2.8
Labor Dispatch Nurses 12 0.6
Hospital level tertiary hospital 1341 @ 71.6
Level II hospitals 401 | 214
Level I hospitals 124 6.6
private hospital 8 0.4
Hospital Locations T}:u:erlggizznirgl ;};z:;s;of 126 6.7
The region in the west of
Guangdong Province 626 | 334
e lerothol |
Pearl River Delta Region of
aGuan;dong Provigrllce ’ 71| 422
unit (e.g. in?ensive Internal medicine 444 | 237
care unit)
surgery 328 17:5
obstetrics 188 | 10.0
pediatric 64 34
ICU 109 58
operation theatre 148 79
outpatient and emergency 286 | 153
the rest 307 | 164
Ove;t;z:(;z’ ;::) BEE T<5 967 | 516
5<T < 10 574 30.6
10<T < 15 198 10.6
T>15 135 72
Monthly mean wag(yuan) <5000 428 | 22.8
5000-10000 1055 | 56.3
10001-15000 282 15
15001-20000 81 4.3
>20000 28 1.5
Frequency of night shifts 05 e || 3as
per month
3-4 549 293
5-6 448 239
7-8 137 7.3
=9 87 4.6
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Measure

Depressit
CESDS (0-24)

SES Measures

Education Level

Less than High school

High school and technical secondary school
3-year vocational college

4-year college and above

Occupational Income®

Income quantile 1 (20000RMB or less)
Income quantile 2 (20001RMB-35000RMB)
Income quantile 3 (35001RMB-50000RMB)
Income quantile 4 (50001RMB-70000RMB)

Income quantile 5 (70001RMB or more)

Sociodemographic Characteristics

Age
Urban

Rural

Urban

Gender

Female

Married

Single/Divorced/Widowed

Married

Self-rated health (0-5)

Region

East

Middle

West

‘Mean (SD); n (%).

53(3.8)

2967 (45%)
1334 (20%)
1099 (17%)
1136 (17%)

1360 (21%)
1293 (20%)
1587 (24%)
994 (15%)
1302 (20%)

39(11)

4150 (63%)

2386 (37%)

3858 (59%)

2678 (41%)

1926 (29%)

4610 (70%)

3.29(1.05)

3186 (49%)

1829 (28%)

1537 (23%)

Job Demands Measures
Weekly working hours

On-call duty

Not required to be on-call
Required to be on-call

Nightshift frequency

Never

No more than once a week

Several times a week/every day
‘Weekend at work frequency

No more than once a month

Several

Every week

Job Resources Measures

ct supervision
Not holdinga direct supervisory position
Holding a direct supervisory position
Job security

Schedule flexibility

Completely fixed

Completely flesible

Semi-flexible

Other Job-Related Covariates

Employment type
Public sector
Non-private sector

Private sector

Occupation

Legislators, se

officials and manager
Professionals

Techs

fans and associate professionals
Clerks

Service and sales workers

Elementary workers

Craft and trade workers

Plant and machine operators and assemblers.

“Each income quantile is not exactly equal because of tied observations at the boundaries between quantiles.

es a month but less than every week

53(18)

3164 (48%)
3372 (52%)

4247 (65%)
1231 (19%)

1058 (16%)

1635 (25%)
983 (15%)
3918 (60%)

5520 (84%)
1016 (16%)

3.88(0.91)

3518 (54%)
1001 (15%)

2017 (31%)

1158 (18%)
906 (14%)
4472 (68%)

364 (5.6%)
1124 (17%)
514 (7.9%)
468 (7.2%)
1472 (23%)
577 (8.8%)
1228 (19%)
789 (12%)
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28,530 respondents in
CFPS 2020

8,148 eligible respondents

Ineligible
5,585 respondents did not have Chinese nationality;

3,793 respondents were aged above 65 or below 18;
10,676 respondents had not been in paid employment since
the last survey (CFPS 2018);

328 respondents was agriculturally employed.

6,536 respondents were
included in the main
analysis

Excluded

107 respondents had missing values on CES-D8 score,
education attainment, income, marital status, self-rated
health and provinces;

307 respondents had missing values on employment type
and occupation;

74 respondents had missing values on job demands and job
resources;

1,124 respondents had missing values on standardized
cross-sectional weight (individual level)!

! Only gene members (household members as defined in the 2010 CFPS baseline survey) are
‘weighted; other core or non-core members sampled in the same houschold are not weighted and are

therefore excluded due to missing data.
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Dependent Variable: Mental Health of Rural Women

Independent Variables Coefficient 1 Coefficient 2 Coefficient 3 Coefficient 4
Community Dynamics

Social Support 0.78%+ 0.76%* 0.75%% 0.73%%
Standard Error (0.12) (0.11) (0.10) (0.11)
P-Value <0.001 <0.001 <0.001 <0.001
Community Cohesion 0.45%* 0.43%* 0.44%* 0.42%
Standard Error (0.09) (0.08) (0.08) (0.09)
P-Value <0.001 <0.001 <0.001 <0.001
Access to Resources 0.34%* 0.33%* 0.32%%% 0.31%4*
Standard Error (0.08) (0.07) (0.07) (0.08)
P-Value <0.001 <0.001 <0.001 <0.001
Cultural Norms 034+ 033+ 0.324% 0317+
Standard Error (0.08) (0.07) (0.07) (0.08)
P-Value <0.001 <0.001 <0.001 <0.001
Intercept 1032+ 1024 1045 10.38*+
Standard Error (1.56) (145) (1.52) (1.48)
P-Value <0.001 <0.001 <0.001 <0.001
Observations 600 600 600 600

Significance levels: *** p<0.001, ** p<0.01, * p<0.05.
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Dependent Variable

Stress.
Anxiety
Depression
PTSD

Psychological Well-being

Independent Variable (IV)

Gender (Women)
Gender (Women)
Gender (Women)
Gender (Women)

Gender (Women)

0.45

0.30

-0.25

Std. Error
0.05
0.04
0.06
0.06

-5.00

8.00 P<0.001
9.12 P<0.001
8.89 P<0.001
7.56 P<0.001
-5.00 P<0.001

[030, 0.50]
[0.25, 0.45]
[0.35, 0.55]
[036, 0.56]

[-0.35,-0.15)
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Mental Health

F-value p-value @ Significance

Outcome

Stress 412.74 P<0.001 s
Anxiety 455.63 P<0.001 e
Depression 474.97 P<0.001 ke
Post-Traumatic Stress 318.30 P<0.001 HrE
Disorder PTSD

Psychological Wellbeing 536.28 P <0.001 b
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Path Coefficient Standard t-value p-value Significance

Error
Climate Change — 0.65 0.08 8.13 P<0.001 ot
Mental Health
SEM Model Loadings
Latent Variable Indicator Loading (A) Standard t-value p-value Significance
Error (SE)
Climate Change Temperature Increase (TI) 0.80 0.05 16.00 P<0.001 b
Climate Change Extreme Weather Events (EWE) 0.75 0.06 12,50 P<0.001 e
Climate Change Precipitation Changes (CPP) 0.70 0.07 10.00 P<0.001 R
Climate Change Environmental Degradation (ED) 0.85 0.04 2125 P<0.001 e
Mental Health Stress (ST) 0.65 0.08 8.13 P<0.001 o
Mental Health ‘ Anxiety (AN) 0.70 0.07 ‘ 10.00 P<0.001 e
Mental Health Depression (DE) 0.75 0.06 ‘ 12.50 P<0.001 1 o
Mental Health Post-Traumatic Stress 0.80 0.05 16.00 P<0.001 o
Disorder PTSD
Mental Health Overall Psychological Well- 0.85 0.04 2125 P<0.001 b
being (OPW)

Model Fit Indices

Fit Index Value
Chi-square () 500.00
Degrees of Freedom (df) 220
p-value P<0.001
Root Mean Square Error of Approximation (RMSEA) 0045
Comparative Fit Index (CFI) 0.95
Tucker-Lewis Index (TLI) 0.94

Standardized Root Mean Square Residual (SRMR) 0.040
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Variable (53] t-value p-value Significance
Intercept 123 0.15 8.20 p<0.001 s
Temperature Increase 035 0.05 7.00 p<0.001 AL
Extreme Weather Events 0.25 0.06 4.17 Pp<0.001 A
Precipitation Changes 0.18 0.07 257 0.010 e

Environmental Degradation 0.40 0.05 8.00 <0.001 o
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Tool

Questionnaire

Method

Pilot Testing

Outcome

Identified and addressed any
ambiguities, inconsistencies,
or difficulties

in comprehension.

Cronbach’s Alpha

Assessed internal consistency
reliability of scales.

Exploratory Factor
Analysis (EFA)

Evaluated the underlying
structure of the questionnaire
and identified distinct factors.

Confirmatory Factor
Analysis (CFA)

Verified the hypothesized
structure of the questionnaire
and assessed

construct validity.
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Districts Village Household Selected Total Participants Per Households tal
Selected Per Village Households Participants

Dir Upper 10 20 200 1 200
Dir Lower 10 20 200 1 200
Shangla 10 20 200 1 200

Total 30 - 600 - 600
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Demographic ble Category ample Size Percentage ( tal
Age 18-30 Years 150 25% 600 (100%)
31-45 Years 200 33.3%

46-60 Years 150 25%
Above 60 Years 100 16.7%

Educational Level No Formal Education 150 25% 600 (100%)
Primary Education 150 25%
Secondary Education 150 25%
Higher Education 150 25%

Marital Status Single 100 16.7% 600 (100%)
Married 400 66.7%
Widowed/Divorced 100 16.7%

Household Income Low 200 33.3% 600 (100%)
Middle 300 50%
High 100 16.7%

Occupation Agricultural Worker 200 33.3% 600 (100%)
Homemaker 200 33.3%
Small Business Owner 100 16.7%

Other 100 16.7%
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Variable settings

Assignment and range of
values

Independent variables: intergenerational connections

Meeting frequency

Communication frequency

Dependent variables:
Cognitive function
Control variables:
Sex

Age (range)
Residence

Wage income

Marriage status

Education level

Chronic disease condition

Depression

1=other; 2=almost never; 3=oncea
year; 4=once every 6 months; 5=once

every 3 months; 6=once a month;

7=every 2 weeks; 8=once a week;
9=2-3 times a week; 10=almost every

day

1=other; 2=almost never; 3=once a

‘year; 4=once every 6 months; 5=once

every 3 months; 6=once a month;
7= every 2 weeks; 8=once a week;
9=2-3 times a week; 10=almost every

day

0=female, 1=male

45~108

0=rural, 1 =urban

0=no wage income, 1 = wage income
0=other, 1 =married and living with a.
spouse

0=primary school education or belov,
1=primary school education or above
0=no chronic disease, 1 =suffering
from chronic discase

0-30

Others refer to being unmarried, separated, divorced, or widowed.
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Characteristics
Demographics

Age

Education

Economy

Marital status
Place of residence
Clinical

Parity

Gestational age

Pregnancy planning

Miscarriage

Infertility

Complicated pregnancy

Own health perception

Cesarean secti

Healthcare services

Antenatal visits

Doctor-patient communication

Independent factors

Maternal age ( =

14,p=0002)

Younger maternal age group (8 = —0.175, p = 0.001)

Maternal age ()

~0.109, p < 0.001)

Age of partner (= ~0.10, p < 0.01)

Higher education: Diploma Education (AOR 1.93, p = 0.010); College education (AOR 3.27, p
Higher education levels (4 = 2.06, p = 0.010)
Education level (= 0.085, p < 0.001)

Education (years) (AOR 1.12, p =

004)
Husbands employment (AOR 042, p = 0.007)
Lack of sufficient income (AOR 3.70, p = 0.020)
Part time employment (= 0.141, p = 0.004)
Marital status (§ = ~0.058, p < 0.001)

Rural area (ff = ~0.088, p

.002)

Multipara (§ =

Multipara (= ~0.11, p < 0.05)

Multipara (=

0.186,p < 0.001)

Multipara (= ~1.64, p < 0.049)

Second trimester [vs third trimester] (§ = —0.065, p = 0.009)
Gestational age (= 0.80, p = 0.003)

Unplanned pregnancy (§ = 0129, p < 0.001)

Unplanned pregnancy (4 = 0.096, p = 0.001)

Previous miscarriage (/= 0.09, p = 0.004)

History of infertility (AOR 2.73, p = 0.010)

At-risk pregnancy (f=0.15, p < 0.01)

History of complications in pregnancy (= 0.60, p < 0.05) ™

Poorer self-rated health (5 = 2.26, p = 0.003)

Physical health (4 = ~0.21, p < 0.001)

No of CS (= 0.071, p = 0.003), Previous CS experience (= 0.049, p = 0.040)

No history of CS (f = 2.66,p = 0.011)

Antenatal visits (6 = ~0.125, p < 0.001)

Doctor-patient communication (5 = ~0.33, p < 0.036)

Childbirth education or access to information

Childbirth Class

Smartphone applications
Electronic screen exposure
Information support
COVID-19 pandemic
COVID-19

Non-participation in childbirth preparation class (AOR 1.89, p = 0.040)
Prenatal education (= 0.093, p = 0.036) [No education: lower score]
Lack of

irth education (AOR 2.65, p = 0.006)
Use of pregnancy-related smartphone apps (= 2.42, p < 0.001)
Screen exposure 5 h (4 = 2.02, p < 0.05)

Information support (5 = 0.13, p < 0.05)"

Fear of COVID-19 infection (= 0.28, p < 0.001)

Follows COVID-19 information (AOR = 2.23, p = 0.003)

n, nullipara; m, multipara. Factors in bold have a significance value of p < 0.001.

Studies

Gao 2015 (24)
Huang 2021 (25)
Citak 2021 (17)
Nguyen 2021 (26)
Barat 2023 (27)
Qiu 2019 (29)
Citak 2021 (17)
Eroglu 2022 (28)
Barat 2023 (27)
Beiranvand 2017 (30)
Han 2022 (31)
Zhou 2021 (32)

Zhou 2021 (32)

Huang 2021 (25)
Taubman 2021 (33)
Han 2022 (31)
Zhang 2023 (36)
Huang 2021 (25)
Zhou 2021 (32)
Citak 2021 (17)
Han 2022 (31)

Gao 2015 (24)
Barat 2023 (27)
Taubman 2021 (33)
Nguyen 2021 (26)
Qiu 2019 (29)
Taubman 2021 (33)
Hou 2022 (35)

Zhang 2023 (36)

Citak 2021 (17)

Zhang 2023 (36)

Beiranvand 2017 (30)
Yildrim 2023 (36)
Eroglu 2022 (25)

Qiu 2019 (29)

Zhang 2023 (36)

Nguyen 2021 (26)

Taubman 2021 (33)

Aksoy 2023 (37)
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20

21

2

23

24

2

2

First
author

Aksoy (37)

Anjum (19)

Barat (27)

Beiranvand

G0y

Buldum (57)

Citak (17)

Eroglu (28)

Gao (24)

Han (31)

Huang (25)

Kaya (34)

Kizilirmak (77)

Matinnia (66)

Moghaddam
Hossieni (59)

Nguyen (26)

Ogurlu (55)

Phunyammalee

(2)

Qiu (29)

Soysal (53)

Takegata (60)

Taubman (33)

Tiryaki (38)

Ulu (39)

Yildrim (36)

Zhang (36)

Zhou (32)

2023

2022

2023

2017

2021

2021

2022

2015

2022

2021

2020

2022

2014

2017

2021

2023

2019

2019

2020

2014

2021

2022

2022

2023

2023

2021

Country

Turkey

Pakistan

Turkey

Turkey

Turkey

China

China

China

Turkey

Turkey

Tran

Vietnam

Turkey

Thailand

China

Turkey

Japan

Israel

Turkey

Turkey

Turkey

China

China

Study aim: to Gestation

investigate in weeks;
parity
(special
risk)

‘The relationship between 220;all (high

COVID-19 obsession &anxiety  risk women)

and FOC in high-risk pregnancies

‘The relationship among womens  >35; nullip

fear of childbirth, well-being and

partner support.

To screen for FOC and associated > 20;all

factors
‘The prevalence of FOCandits  18-32; nullip
associated factors in primigravid

women

‘The relationship between social  >28;all
support and FOC in adolescent  (adolescents)
pregnancy.

‘The psychosocial predictors of  >28;all

FOC in pregnant women.

‘The prevalence of FOC & 24-40;all
associated factors including

vaginismus in pregnant women

with high/severe FOC

‘The FOC & ts predictors among | > 28;all

Chinese women

‘The associations between coping  24-40; all
styles, intolerance of uncertainty,
and FOC.

‘The prevalence and predictors of | >11;all
FOC among Chinese Women

‘The affecting factors and >28;all
childbirth fears of Turkish

pregnant women

‘The effect of childbirth-related | 20-40;all
Internet use by pregnant women

on FOC

‘The content of maternal fearand  13-15; nullip
the associated demographic

factors

“The prevalence of intimate >145all
partner violence (IPV) and its
prediction of FOC.

‘The FOC and willingness topay ~ nssall
for fear-prevention services in

pregnant women

‘The effect of intimate partner 228;all
violence on childbirth fear of

pregnant women

“The prevalence of FOC in 28-36; nullip

uncomplicated pregnant women
&associated factors

‘The status of FOC and its nspall
associated factors among

nulliparous women in China

“Thelevel of FOC childbirth in 32-36;all
pregnant women and associated

factors

‘The relationship between FOC 37 all

and Sense of Coherence (SOC)

“The effect of self-compassion, nspall
perceived social support and
COVID-19 related childbirth

anxiety on FOC
“The fear of birth and 20-405all (high
COVID-19 in high-risk pregnant risk women)
women

“The relationship between fear of | ns;all

childbirth, fear of Covid-19, and
‘marital adjustment

‘The influences of ansiety and 2284l
depression on FOC

‘The prevalence and risk factors of | >28;all
FOC among pregnant women in

the third trimester of pregnancy

‘The prevalence and risk factors | 14-41;all
for fear of childbirth

Total
number
(N)

326

100

600

400

100

624

407

353

969

646

78

350

342

174

900

335

305

1,039

444

226

403

238

382

501

535

922

11,699

FOC
assessment
tool

FOBS

WDEQ-A

WDEQ-A

cAQ

WDEQ-A (Turkish)

WDEQ-A (Turkish)

WDEQ-A (Turkish)

CAQ (Chinese)

CAQ Chinese

CAQ Chinese

WDEQ-A

WDEQ-A

Fear Related to
Pregnancy and
Childbirth

Questionnaire

Revised version of the
Fear of Vaginal
Delivery
questionnaire (rFDQ)

FOBS

WDEQ-A

WDEQ-A Thai

CAQ Chinese

WDEQ

WDEQ-A (Japanese)

PRAS

FOBS

WDEQ-A

WDEQ-A

CAQ Chinese

caQ

FOC
Prevalence
(level)

na

29.2% (severe)

80.8% (overall)

na

20.8% (severe)

82.1% (overall)
13.8% (severe)

na

67.8% (overall)
4.0% (severe)

na

20.5% (severe)

na

48.2% (severe)

61.5%
(severe)

na

84.8% (overall)
29.9% (severe)

81.6% (overall)
0.7% (severe)

na

75.2% (overall)
25.0% (severe)

n

na

na

na

72.7% (overall)
12.4% (severe) *
56.6% (overall)
39%

(severe)

70.3% (overall)
6.0% severe

“WDEQ classification adjusted for consistency; na, not available; ns, not specified; nullip, nulliparous; multip, multiparous. CAQ, Childbirth Attitudes Questionnaire; FOBS, Fear of Birth
Scale; PRAS, Pregnancy-Related Anxiety Scale; WDEQ-A, Wijma Delivery and Expectation Scale-A.
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in 2011, 10,029
respondents

each dimension variable
7,161 respondents.

Remove missing samples of

in 2013, 18,605
respondents

each dimension variable
QLSS 6,393 respondents

Consolidation
of personal ID

Remove missing samples of

in 2015, 21,095
respondents

each dimension variable
8,384 respondents

Remove missing samples of

in 2018, 19,816
respondents

each dimension variable

8,032 respondents

1,480 participants in
2011,2013,2015 and
2018
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Records identified from*:
PubMed (n = 541)
Scopus (n =732)

Web of Science (n= 959)
Total = 2232

Duplicate records removed
(n=930)

l

Records screened
(n=1302)

l

Reports sought for retrieval
(n=84)

Records excluded:

Not original research articles
(n=235)

Non-English (n= 18)
Non-Asian (n=163)

Qualitative (n=59)

Intervention study (n= 57)
Unrelated (n=709)
Postpartum/Outside pregnancy
(n=177)

!

Reports assessed for eligibility
(n=284)

L 2

Reports excluded:
Reviews (n = 5)
Non-Asian (n=2)
Postpartum subjects (n = 8)
Study aim/tool did not meet
criteria (n= 23)

Studies eligible for review (n=46)

Reports excluded:
Studies with factors that were not
discussed in this review (n=20)

Studies included in this review
(n=26)
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Gender Age Past suicidal attempts

Male Female p-value Adolescent  Young adult p-value Yes No p-value
(= 19) (n=89) (n = 45) (n=79) () (0 =E5)
n (%) n (%) VA n (%) n (%) n (%)

Cognitive 0.735 0.397 0.113
Yes 49 (39.5) 13 (37.1) 36 (40.4) 20 (44.4) 29 (36.7) 19 (32.2) 30 (46.2)

No 75 (60.5) 22(62.9) 53 (59.6) 25(55.6) 50 (63.3) 40 (67.8) 35 (53.8)

Emotional 0.576. 0.501 0.235
Yes 95 (76.6) 28 (80.0) 67 (75.3) 36 (80.0) 59 (74.7) 48 (81.4) 47 (72.3)

No 29 (23.4) 7(20.0) 22(247) 9(20.0) 20 (25.3) 11 (18.6) 18 (27.7)

Behavioral 0.376 0.425 0.713
Yes 63 (50.8) 20(57.1) 43 (48.3) 25(55.6) 38 (48.1) 31(52.5) 32(492)

No 61(49.2) 15 (42.9) 46 (51.7) 20 (44.4) 41 (51.9) 28 (47.5) 33 (50.8)

Physiological 0.144 0.367 0.738
Yes 65 (52.4) 22(62.9) 43 (48.3) 26 (57.8) 39 (49.4) 30(50.8) 35 (53.8)

No 59 (47.6) 13 (37.1) 46 (51.7) 19 (42.2) 40 (50.6) 29(49.2) 30 (46.2)

Number of themes reported 0.024 0.356 0.780
One 24(19.4) 4(11.4) 20(22.5) 6(13.3) 18 (22.8) 13 (22.0) 11 (16.9)

Two 60 (48.4) 15 (42.9) 45 (50.6) 21 (46.7) 39 (49.4) 26 (43.3) 34 (52.3)

Three 31(25.0) 15 (42.9) 16 (18.0) 13(28.9) 18 (22.8) 16 (27.1) 15(23.1)

Four 9(7.26) 129 8(9.0) 5(1L1) 4(5.1) 4(6.8) 5(7.7)
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Model alue Accuracy  Specificity PPV NPV Brier score
Logistic regression 0719 Reference 0.662 0.641 0.749 0543 0211
KNN 0.647 <0.001 0.623 0497 0.698 0.498 0239
Decision tree 0.684 <0.001 0.663 0519 0722 0554 0223
SVM 0712 <0.001 0.676 0577 0.743 0567 0209
Random forest 0722 <0.001 0.679 0570 0742 0573 0205
LightGBM 0738 <0.001 0.696 0.553 0.744 0.604 0.198

AUC, area down the receiver operating curve; PPV, positive predictive value; NPV, negative predictive curve. P-value is the results of Delong test of AUC curve of different machine learning
models compared with logistic regression model.
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Frequency Closeness Betweenness

(number) centrality centrality
1 Low mood 46 Low mood 21 Low mood 0.717391304 Low mood 1
2 Cry 37 Cry 18 Cry 0.673469388 Social withdrawal 0.45451977
3 Social withdrawal 30 Social 15 Social 0.634615385 Shiver 0.415560622
withdrawal withdrawal
4 Irritability 24 Irritability 14 Irritability 0.622641509 Cry 0.384408082
5 Tremble 17 Shiver 14 Headache 0.611111111 Headache 0.259500177
6 Silence 16 Headache 13 Shiver 0.611111111 Irritability 0.209333157
7 Dyspnea 16 Dizziness 12 Dyspnea 0578947368 | Dizziness 0202291561
8 Headache 15 Dyspnea 11 Dizziness 0.578947368 Exhaustion 0.176474551
9 Self-injurious 13 Silence 10 Silence 0.568965517 Unmotivated 0.175257485
behavior
10 Unmotivated 12 Feeling heart 8 Feeling heart 0.540983607 Silence 0.085642317
pounding or pounding or
racing racing
11 Dizziness 10 Non-suicidal 7 Non-suicidal 0.523809524 Dyspnea 0.047411236
self-injury self-injury
12 Negative emotion 10 Nausea 5 Nausea 0.515625 Worry 0.031400299
13 Passive suicidal 9 Palpitation 5 Physical fatigue 0.507692308 Non-suicidal 0.01591531
ideation self-injury
14 Palpitation 7 Physical 5 Palpitation 0.492537313 Restlessness 0.007028555
fatigue
15 Fatigue 7 Unmotivated 5 Heartache 0.47826087 Feeling heart 0.005324663
pounding or
racing
16 Feeling heart 7 Worry 5 Unmotivated 0.471428571 Anxiety 0.005111677
pounding or
racing
17 chest tightness 7 Exhaustion 4 Passive suicidal 0.458333333 Nausea 0.001369199
ideation
18 Nausea 7 Anxiety 3 Tenseness 0.458333333 Physical fatigue 0.001217066
19 Heartache 6 Chest tightness 3 Chest tightness 0.452054795 Palpitation 0
20 Anxiety 6 Heartache 3 Worry 0.445945946 Heartache 0
21 Worry 6 Restlessness 3 Anxiety 0.44 Passive suicidal 0
ideation
2 Negative thoughts 6 Passive 2 Exhaustion 0.44 Tenseness 0
suicidal
ideation
23 Chest tightness 6 Smash things 2 Restlessness 0.428571429 Chest tightness 0
24 Fear 6 Stomachache 2 Anger 0.423076923 Anger 0
25 There are so 6 Tenseness 2 Body fever 0.423076923 Body fever 0
many thoughts
and images in my
head
26 Restless 5 There are a lot 2 Insomnia 0.423076923 Insomnia 0
of thoughts in
my head
27 Hopeless 5 Anger 1 Negative 0.423076923 | Negative emotion 0
emotion
28 Anger 5 Anxiety 1 Smash things 04125 Smash things 0
29 Scream 4 Body fever 1 Stomachache 0.402439024 Stomachache 0
30 Thought 4 Insomnia I There are a lot 0.402439024 There are a lot of 0
suppression of thoughts in thoughts in my
my head head
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Variables

4,884)

Depression (n

Age, mean % SD 69.05 £ 6.82 69.43£723 68.44 % 6.06 P <0.001
Katz-ADL, mean % SD 576091 5744 0.98 579076 P <0.001
Lawton-IADL, mean % SD 538 £1.37 5.40£1.45 5354124 P <0.001
Cognitive function, mean  SD 19.31 £ 6.02 19.62 £ 6.20 18.83 5.69 P <0.001
Gender, n (%) P <0.001
Female 4,125 (52.35%) 2,259 (46.64%) 1,866 (61.46%)

Male 3,755 (47.65%) 2,585 (53.36%) 1,170 (38.54%)

Self-rated health, n (%) P <0.001
Very bad 548 (6.95%) 142 (2.93%) 406 (13.37%)

Bad 1,578 (20.03%) 641 (13.23%) 937 (30.86%)

Fair 4,275 (54.25%) 2,887 (59.6%) 1,388 (45.72%)

Good 772 (9.8%) 596 (12.3%) 176 (5.8%)

Very good 707 (8.97%) 578 (11.93%) 129 (4.25%)

Nighttime sleep, n (%) P <0.001
<6h 3,273 (41.54%) 1,642 (33.9%) 1,631 (53.72%)

6-8h 3,870 (49.11%) 2,691 (55.55%) 1,179 (38.83%)

>8h 737 (9.35%) 511 (10.55%) 226 (7.44%)

Social events, n (%) P <0.001
No 4,450 (56.47%) 2,732 (56.4%) 1,718 (56.59%)

Yes 3,430 (43.53%) 2,112 (43.6%) 1,318 (43.41%)

Education level, n (%) P < 0.001
Illiterate 4,413 (56%) 2,509 (51.8%) 1,904 (62.71%)

Elementary school 1,687 (21.41%) 1,079 (22.27%) 608 (20.03%)

Junior high school and above 1,780 (22.59%) 1,256 (25.93%) 524 (17.26%)

Region, n (%) P <0.001
City 1,416 (17.97%) 995 (20.54%) 421 (13.87%)

Countryside 6,464 (82.03%) 3,849 (79.46%) 2,615 (86.13%)

Marital status, n (%) P < 0.001
Married 6,012 (76.29%) 3,769 (77.81%) 2,243 (73.88%)

Divorce 95 (1.21%) 49 (1.01%) 46 (1.52%)

Widowed 1,727 (21.92%) 993 (20.5%) 734 (24.18%)

Unmarried 46 (0.58%) 33 (0.68%) 13 (0.43%)

Living alone, n (%) P < 0.001
No 7,131 (90.49%) 4,436 (91.58%) 2,695 (88.77%)

Yes 749 (9.51%) 408 (8.42%) 341 (11.23%)

Naptime, n (%) P <0.001
Omin 2,829 (35.9%) 1,638 (33.82%) 1,191 (39.23%)

<30min 1,158 (14.7%) 702 (14.49%) 456 (15.02%)

30-90 min 2,208 (28.02%) 1,387 (28.63%) 821 (27.04%)

>90 min 1,685 (21.38%) 1,117 (23.06%) 568 (18.71%)

Smoke, n (%) P < 0.001
No 4,644 (58.93%) 2,692 (55.57%) 1,952 (64.3%)

Yes 3,236 (41.07%) 2,152 (44.43%) 1,084 (35.7%)

Frequency of physical activity, n (%) P <0.001
0 times a week 1,138 (14.44%) 726 (14.99%) 412 (13.57%)

1-4 times a week 1,121 (14.23%) 670 (13.83%) 451 (14.86%)

More than 4 times a week 5,621 (71.33%) 3,448 (71.18%) 2,173 (71.57%)

Multimorbidity, n (%) P <0.001
No 1,963 (24.91%) 1,437 (29.67%) 526 (17.33%)

Yes 5,917 (75.09%) 3,407 (70.33%) 2,510 (82.67%)

Drinking, n (%) P <0.001
No 5,365 (68.08%) 3,147 (64.97%) 2,218 (73.06%)

Yes 2,515 (31.92%) 1,697 (35.03%) 818 (26.94%)
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Variable M =+ SD (n/%)

Gender

Male 35(28.2)

Female 89 (71.8)
VAge“ 192430

Young adult 79 (63.7)

Adolescent 45 (36.3)

Residence

Urban 85 (68.5)

Rural 39 (31.5)

Educational

Junior high school 22(17.7)
High school/secondary school/higher 41(33.1)
vocational school

Junior college/university 61 (49.2)

Occupation status

Student 97 (78.2)
Working 19 (15.3)
Unemployed 8 (6.5%)
Diagnose

Depressive disorder 92 (74.2)
Bipolar disorder 32(25.8)
Depression (PHQ-9) 18.8 4+ 4.9
Mild 8(6.5)
Moderate 16 (12.9)
Moderately severe 43 (34.7)
Severe 57 (45.9)
Suicidal ideation within a week (BSI-CV)© 147+68

Suicide attempt in the past year

Yes 59 (47.6)

No 65 (52.4)

Age: classified based on being under or over 18 years old.
bThe PHQ-9 was rated on a scale of 0-27.
“The BSI-CV was rated on a scale of 0-38.
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Model

Support Vector Machine
(SVM)

Advantages

Suitable for small sample, high-dimensional
data, high accuracy

Disadvantages

Computationally intensive, especially with
large datasets

t use

Reasons for use/|

Used in this study for its robustness and
effectiveness in classification

k-Nearest Neighbors
(KNN)

Simple and easy to implement, no
assumptions about data distribution

Performance degrades with large datasets and
high dimensions

Used in this study for its simplicity and
effectiveness in small datasets

Logistic Regression

Simple model, easy to interpret, suitable for
binary classification

Assumes a linear relationship between
features and log odds

Used in this study for its interpretability
and ease of implementation

Decision Tree (DT) Easy to interpret, handles non-linear Prone to overfitting Used in this study for its simplicity and
relationships interpretability
Random Forest (RF) Reduces overfitting by averaging multiple Requires more computational resources Used in this study for its balanced
decision trees, improves accuracy performance and feature selection
LightGBM Efficient with large datasets, fast training Sensitive to noisy data Chosen for this study for its efficiency
and speed
Artificial Neural Captures complex patterns, highly flexible Black-box nature, hard to interpret Not used due to interpretability issues

Networks (ANN)
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Example warning

Category

signs
1 felt hopeless Hopelessness Cognitive
Feelings of chest tightness Chest issues Physiological
and breathlessness
T just want to be in my Social withdrawal Behavioral
room by myself
Poor appetite Stomach issues Physiological
Unable to concentrate Cognitive disturbance Cognitive
Make a suicide plan, buy Making preparations of Behavioral
tools personal affairs to attempt
suicide
A very strong sense of Anxiety/tension/fear Emotional
anxiety
I couldn’t stop crying Emotional pain (sadness, Emotional
emptiness, hurt)
Tlose my temper easily Trritability Physiological
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Research

method

Mourady | Cross-
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Palagini Cross- N % «
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2021 (46)  sectional b
Swanson | Cross-
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2021 (10) | sectional ¥ *
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Dorheim | Cross-
2012 (41)  sectional h N N o * * # 8
Kendle Cross-
* * 4 * 5
2022 (50) | sectional
Felder Cross- R N R . .
2021 (44) | sectional * % #
Kalmbach | Cross- N . N R .
2021 (16) | sectional ¥ s il
Mindell Cross- p & 2
2015 (25) | sectional N ” * 4
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2020 (35)
Okun and
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2018 (12)
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Cohort study | # * * * * * 6

2010 (42)
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Female

F
Education

Junior college or less
Bachelor

Master or above

I3

Marital status

Never married

Married

Divorced or Widowed

F

Fertility situation

None

One child

Two children

Three children

P

Income satisfaction

Yes

No

P

Residence of school
Urban

Rural

P

Teacher in charge of class
Yes

No

P

Professional qualifications
Junior professional title
Intermediate professional title
Senior professional title

F

BMI

<185

185-24

Years of teaching
<6years

6-10 years

11-20 years

>20 years

e

p<0.05, *#p<0.01, ***p<0.001. MBI-GS, Maslach Burnout Inventory-

EE

17342713
17.26£7.03

009

1615+ 6.82
17.19£7.13
18.91+6.89

24.268%%*

17.14£736
17.25£7.10
18254614

2087

17.14£7.10
1743£7.09
170246385
18.34+7.80

2052

15.03 +5.60
18.75+7.33

224721%%%

17.77£6.55
17.03£7.37

8.271%¢

1767727
1694+6.87

8391

1670£6.73
18.13£7.48
1549+ 5.62

28.366%%%

17.95+7.60
16914702
1776 £7.01

6194+

17142713
18204724
1633£6.72

22996*+%

17.13£7.47
17.77£7.04
18114697
1653 £ 690

9.881%+%

neral Survey;

11234562
1058 +5.39

11.148%%%

9214499
1045£527
14204555

155,817+

11164559
10734555
12444463

10.096%+%

11034554
1070 +5.55
1081£527
12744616

7.369%%+

9.6+ 483
1170£578

107,264

12.14£529
10.16:£551

99,041+

11.09:£5.60
10734543

3421

1045£522
11284592
1060 +4.32

84697+

1163+ 654
1043+ 5.30
11.46:£5.52

14921%%%

1103+ 5.60
11954576
9.61+489

60.237%++

11154604
11974575
11724 5.46
9.69+ 497
33,1307

E, emotional exhaustion; CY, cynicism; PE, professional eficacy.

PE

28024663
2754665

4273%

2844741
27,66+ 6.83
2749+ 489

3.960%

2688618
2783675
2907600

81585

2723645
28314681
27544664
2641537

7.350%4%

2881642
2712670

49.892%%%

2703571
28187.12

18,801+

2773657
2783671

0211

2723669
2789672
28934599

9946+

27.69+5.94
27.94+7.00
2755621

1249

26954621
2745+ 644
2858+ 6.99

15.094%%%

2749+ 645
27.03+6.05
27424643
2851£7.06

7.896%%%
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Mourady
Palagini

David A Kalmbach
Leslie M Swanson

Xu Chen

Xu Zhou

Serap Ontiirk Altnayak
Jitka Buskovi

Jia-Peng Yang
Keiko Murakami MPH
Juan Wang

Jiazhou Wang
‘Wen-Jing Wang

Shiho Umeno
Kizhrmak et al.
Fernindez- Alonso
Randi Liset

Nuworza Kugbey
Magdalena Smyka

Wolyhczyk-Gmaj
Dorheim

Anthony M Kendle
Jennifer N. Felder,
David A. Kalmbach
Mindell

Manber

Rannveig S. Osnes
Rannveig S. Osnesa

Kiviruusu, O.
David A Kalmbach ¢

Hilla Peltonen

Nacar and Tashan

Ko

Cristina Liebana-Presa
Dolatian

Romén-Galvez

Madeleine F. Cohen

Ivan D. Sedov & Lianne M.

‘Tomfohr-Madsen
Okun and O'Brien

Facco

C. Amezcua-Prieto C.

Rebeca Benito-Villena

David A Kalmbach

Jennifer N. Felder

Text Type

Cross-sectiona
Cross-sectiona
Cross-sectiona
Cross-sectional
Cross-sectional

case-
control study

Cross-sectional
Cross-sectional

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

Cross-sectional
Cross-sectional

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cohort study

Cohort study

Cohort study
Cohort study

Cohort study
Cross-sectional
Cohort study
Cohort study
Cohort study

Cohort study

Cohort study

Cohort study

Cohort study
Cohort study

Radomized
controlled trial

Radomized
controlled trial

Radomized
controlled trial

Randomized
clinical trial

Release
year

2017
2019
2021
2011

2023

2023

2023

2023

2023
2022
2022
2021
2020
2020
2012
2012
2021

2021

2020

2017
2012
2022
2021
2021
2015
2013
2021
2020

2020

2021

2023
2019
2012
2022
2014

2018

2022

2020

2018

2010

2020

2022

2023

2020

Average Age Number

Country
age range of people

Lebanon 30528522/ 141
Haly 3643 1 )
America | 2976:472 | 267
America 31 / 14
China 294545 / 535
China 297542 / 456
Turkey 274163 / 20
Crech
Repabli | 0353 / 325
China 218 / 77
Japan 2 2935 17586
China 303242 2043 665
China 30256399 1947 2235
China 35 044 43
Japan 0947 88
Turkey 2526549 1542 486
Japan 3070/ 370
Norway 306440 243 6l
Ghana 305 2635 214
Poland 2819 1744 7207
Poland 306+5 / 266
Norway 309 / 2816
America 32 1549 47353875
America | 32324550 [ 423
America | 30382496/ 65
America |/ / 997
America 265 / 1,289
Norway 34 2048 539
Norway 0544/ 530
Poland 307 1,635
America | 2821#432 2039 39
Iran 306246 1748 414
Turkey 277450 1835 436
Korea 23:38 2045 62
Spain 3361 2047 297
Switzerland | / 1845 231
Brazil 3124 / 486
America 2536 (508) 1840 600
Canada 3135 >18 142
America | 29.8b / 439
America 297 / 186
Spain 3 1849 265
Brazil 27 1839 270
America | 28958451/ 39
America | 336837 / 208

36

17

156

51

320

291

134

213

174

6560

179

423

84

37

254

72

2

9%

5556

106

1743

24625

356

35

217

219

247

317

948

2

491

157

218

25

119

215

98

82

146

72

159

39

110

Diagnostic criteria

Insomnia Severity Index
Insomnia Severity Index
Insomnia Severity Index
Insomnia Severity Index

Insomnia Severity Index
Pittsburgh Sleep Quality Index

Insomnia Severity Index

Diagnostic and Statistical Manual of Mental Disorder
Athens Insomnia Scale

Pitisburgh Sleep Quality Index

Insomnia Severity Index

DBAS

Insomnia Severity Index

Women's Health Initiative Insomnia

Insomnia Severity Index

BIS and Tnsomnia disry

Insomnia Severity Index

Self compiled surveys (PSQI, Insomnia Severity Index, Stanford
Sleep Questionnaire, and Berlin Questionnaire)

Athens Insomnia Scale
Bergen Insomnia Scale

clinical observation

Insomnia Severity Index

Insomnia Severity Index

Insomnia Severity Index

Women's Health Initiative Insomnia Rating Scale
Pittsburgh Sleep Quality Index

The Bergen Insomnia Scale

Basic Nordic Sleep Questionnaire

Insomnia Severity Index Pre Sleep Awakening Scale -

Cognitive Factors

Nordic Sleep Questionnaire
Women's Health Initiative Insomnia Rating Scale (WHIIRS)
Women's Health Initiative Insomnia Rating Scale

‘The General Health Questionnaire (GHQ-28)

Insomnia Severity Index

Athens Tnsomnia Scale

Patient-Reported Outcomes Measurement Information
System (PROMIS)

Insomnia Severity Index

Insomnia Symptom Questionnaire(ISQ)

Women's Health Initiative Insomnia

Athens Insomnia Scale Pittsburgh Sleep Quality Index

Athens Insomnia Scale

Pittsburgh Sleep Quality Index Insomnia Severity Index

Pittsburgh Sleep Quality Index

Types of psycho-
logical problems

Depression
Anxiety, Depression
Depression

Anxiety, Depression

Anxiety

Anxiety, Depression

Depression
/

Anxiety, Depression
Anxiety, Depression
Anxiety, Depression
/

Depression

/

Depression

Anxiety, Depression

Pressure

/

Depression
/

/

/

/

/

Depression

Anxiety, Depression

Anxiety, Depression

Depression

Anxiety, Depression
/

/

Depression

Pressure, Depression

Anxiety, Depression
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Variable Non-burnout Burnol

(n=282,39.94%) (n =424, 60.06%)

Male 1,596 (49.9%) 514 (48.1%) 1,082 (50.8%) 1.994 0158
Female 1,603 (50.19%) 554 (51.9%) 1,049 (49.2%)

Education

Junior college or less 620 (19.4%) 245 (22.9%) 375 (17.7%) 35239 <0.001
Bachelor 1985 (62.1%) 681(63.8%) 1,304 (61.4%)

Master or above 594 (18.5%) 142 (13.3%) 452(20.9%)

Marital status

Never married 440 (13.8%) 142(13.3%) 298 (13.9%) 7.521 0.023
Married 2,545 (79.6%) 872 (81.6%) 1,673 (78.5%)

Divorced or Widowed 214 (6.6%) 54 (5.1%) 160 (7.6%)

Fertility situation

None 563 (17.6%) 175 (16.4%) 388 (18.2%) 4848 0183
One child 1,492 (46.6%) 484 (45.3%) 1,008 (47.3%)

Two children 968 (30.3%) 347 (32.5%) 621(29.1%)

three children 176 (5.5%) 62 (5.8%) 114 (5.4%)

Income satisfaction

Yes 1,245 (38.9%) 543 (50.8%) 702 (32.9%) 95.896 <0.001
No 1954 (61.1%) 525 (49.2%) 1,429 (67.1%)

Residence of school

Utban 1,202 (37.6%) 356 (33.3%) 846(39.7%) 12293 <0.001
Rural 1997 (62.4%) 712 (66.7%) 1,285 (60.3%)

Teacher in charge of class

Yes 1,589 (49.7%) 525 (49.2%) 1,064 (49.9%) 0170 068
No 1,610 (50.3%) 543 (50.8%) 1,067 (50.1%)

Professional qualifications

Junior professional title 1,143 (35.7%) 417 (39.0%) 726 (34.1%) 7.699 0.021
Intermediate professional title 1,675 (52.4%) 529 (49.5%) 1,146 (53.8%)

Senior professional title 381 (11.9%) 122(11.5%) 259 (12.1%)

BMI

<185 266 (8.3%) 91(8.5%) 175 (8.2%) 4563 0102
18.5-24 1776 (55.5%) 618 (57.9%) 1,158 (54.3%)

> 1,157 (36.2%) 359 (33.6%) 798 (37.5%)

Age

<30 582 (18.2%) 218 (20.4%) 364 (17.1%) 23953 <0.001
30-40 1416 (44.3%) 408 (38.2%) 1,008 (47.3%)

>40 1,201 (37.5%) 442 (41.4%) 759 (35.6%)

Years of teaching

<6 years 586 (18.3%) 212(19.8%) 374 (17.6%) 26.188 <0.001
6-10 years 430 (13.4%) 132 (12.3%) 298 (13.9%)
11-20 years. 1,005 (31.4%) 281(26.3%) 724(33.9%)
>20 years 1178 (36.9%) 143 (41.6%) 735 (34.6%)

Values expressed as no. (%) or mean (+standard deviation). Bold values were considered to have scientific significance.
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Variables i AVE
1.Socioeconomic status 0728 0531
2Perception of environmental pollution 0170 0724 0524
3.Community social interaction -0213 0143 0730 0532
4 Mental health 0216 ~0057 ~0.004 0.710 0.504

Values on the diagonal are the square roots of the AVE and values below the diagonal are the correlation coefficients between the variables.

CR
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Category
Total

Region
Asia
Europe
South America
North America

Country
China
Japan
Turkey
Brazil
America
Spain
Poland
Noreg

Document type
Cross sectioal
Cohort
Randomized control

Publication period
After 2020
Before 2021

Depression grouping
Total
High depression
Low depression

Study, n
44

16
12

14

26

22
22

IS

2
99.80%

96.70%
98.70%
96.70%
99.70%

99.20%
98.50%
95.70%
96.70%
99.70%
92.90%
99.30%
96.60%

99.90%
98.20%
98.40%

99.90%
99.50%

94.20%
66.80%
97.10%

ES
0.439

0.407
0.536
0.506
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Directeffect | Socioeconomic status—Mental health 0.205 [0.064,0337) 0.684 10.402,1.071])
Mediation  Socioeconomic status—Perception of environmental pollution—Mental health ~0.007 [-0.023,0.001) ~0.026 [-0.054,~0.008]
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interval(Cl)

Directeffect  Socioeconomic status—Mental health 0.429
Mediation Socioeconomic status—Perception of environmental pollution—Mental health ~0.026
effect Socioeconomic status—Community social interaction—Mental health ~0.036

Total effect 0.367

[0311,0548)
[~0.044,-0.012]
[~0.056,-0.021]

[0.251,0.483]
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Variables

Urban

(n = 1,149)

Rural
(n = 825)

Socioeconomic status Education
Income
Perception of environmental  Air pollution
pollution Water pollution
Noise pollution
Community social Neighborhood care
interaction Neighborhood mutual aid
Neighborhood interaction
Mental health Depression

Emotional influence

11.065 (4.249)

10.562 (1.138)
2079 (0.750)
2007 (0.763)
2.168 (0.802)
3792 (0918)
3.895 (0.827)
3438 (2.187)
4,053 (1.010)

4.237(0872)

Sample means are outside parentheses and standard deviations are in parentheses.

7.479 (4.061)
9.381 (1.363)
1.781 (0.778)
1.858 (0.836)
1.743 (0.815)
4.130 (0.763)
4173 (0742)
4.124(2.180)
3.836 (1.084)

3.996 (1.027)

18981

20308

8535

4.065

11500

~8.905

~7.841

~6.885

4506

5478

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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Anxiety

Characteristic

Scale 95% ClI 95% Cl
Mild Sex Male 0.003 0.269 0.112-0.644 0.007 0.389 0.196-0.773
Female Reference
Age <20y 0.200 0.216 0.021-2.251 0.669 0.659 0.097-4.465
20-40y 0.250 2.006 0.612-6.576 0.015 3.021 1.240-7.360
40-60y 0.875 1.091 0.367-3.240 0.234 1.694 0.711-4.036
=60y Reference
Actual income <30,000 0.192 5.275 0.433- 0.138 5.683 0.571-56.600
64.266
30,000-50,000 0.062 11.583 0.881- 0.064 9.242 0.876-97.495
152.336
50,000-100,000 0.039 17.099 1.154- 0.023 16.856 1.469-193.459
253.431
>100,000 Reference
Treatment mode Outpatient 0.027 2.800 1.128-6.953 0.033 2.248 1.069-4.727
treatment
Hospitalization Reference
Time of diagnosis <1 month 0.522 1.577 0.391-6.361 0728 0.827 0.283-2.414
1 month to halfa 0316 0.619 0.243-1.580 0.074 0.506 0.240-1.068
year
More than halfa Reference
year
Feel incurable Never 0.279 0.489 0.134-1.787 0.002 0218 0.082-0.578
Sometimes 0.236 0.543 0.197-1.492 0.209 0.606 0.278-1.323
Often and above Reference
Fear of illness Never 0.003 0.136 0.036-0.514 <0.001 0.078 0.025-0.241
Sometimes 0218 0.469 0.141-1.563 0.103 0.426 0.153-1.187
Often and above Reference
Feel embarrassed Yes 0.048 2.364 1.006-5.554 0.002 2.879 1.472-5.628
No Reference
Feel discriminated Never 0.581 0.686 0.181-2.608 0.004 0219 0.079-0.612
against and evaded
Sometimes 0.287 1.970 0.566-6.864 0.903 0.941 0.355-2.494
Often and above Reference
Physical condition Inferior 0.177 1.973 0.736-5.293 0.097 2.027 0.880-4.669
Average and very Reference
good
Have you ever had No 0314 0.478 0.113-2.011 0.096 0.359 0.107-1.198
anxiety or
depression
Yes Reference
Medium and above Sex Male 0.021 0.232 0.067-0.803 0.015 0.346 0.146-0.816
Female Reference
Age <20y 0.705 0.527 0.019- 0.466 2.240 0.256-19.605
14.487
20-40y 0.262 3.072 0.433- 0.044 4.132 1.039-16.428
21.806
40-60y 0318 2.574 0.403- 0.132 2.839 0.730-11.045
16.445
>60y Reference
Actual income <30,000 0.694 0.638 0.068-5.973 0.930 0.927 0.111-5.249
30,000-50,000 0.852 0.794 0.070-9.033 0.814 0.801 1.195-7.600
50,000-100,000 0.653 0.514 0.028-9.341 0.695 0.637 0.671-3.951
>100,000 Reference
Treatment mode Outpatient 0.006 7.467 1.776- 0.048 2.747 1.010-7.471
treatment 31.402
Hospitalization Reference
Time of diagnosis <1 month 0.212 3.750 0.471- 0.469 0.583 0.136-2.511
29.861
1 month to halfa 0.786 1216 0.296-4.984 0.105 0.442 0.165-1.185
year
More than halfa Reference
year
Feel incurable Never 0.229 0.286 0.037-2.196 <0.001 0.042 0.008-0.209
Sometimes 0.004 0.143 0.038-0.531 <0.001 0.126 0.048-0.331
Often and above Reference
Fear of illness Never <0.001 0.023 0.003-0.192 <0.001 0.012 0.002-0.064
Sometimes 0.003 0.113 0.027-0.480 <0.001 0.087 0.028-0.271
Often and above Reference
Feel embarrassed Yes 0.010 8.685 1.692- <0.001 10.613 2.966-37.975
44.581
No Reference
Feel discriminated Never 0.734 1.355 0.235-7.816 <0.001 0.115 0.036-0.372
and evaded
Sometimes 0357 2.153 0.421- 0.018 0.261 0.086-0.793
11.003
Often and above Reference
Physical condition Inferior 0.004 6.797 1.874- <0.001 7.636 2.938-19.844
24.646
Average and very Reference
good
Have you ever had No 0.089 0.225 0.040-1.258 0.014 0.191 0.052-0.711
anxiety or
depression
Yes Reference

Model 1 was adjusted for confounding factors, such as sex and age.
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Depression aracteristic group Model 1
scale
95% Cl 2 AOR 95% Cl
Mild Age <20y 0.279 0.246 0.019-3.315 0.489 0.437 0.042-4.561
20-40y 0.113 2.384 0.814-6.980 0.013 3.247 1.282-8.220
40-60'y 0.828 1.120 0.402-3.123 0.322 1.568 0.644-3.822
>60y Reference
Treatment mode Outpatient 0.190 1.785 0.750-4.247 0.128 0.185 0.843-3.865
treatment
Hospitalization Reference
Drug resistance One or two 0.019 2.965 1.193-7.365 0.580 1.202 0.626-2.309
status
Three or more Reference
Drug resistance Only for the first 0.036 0320 0.110-0.931 0.201 0.593 0.266-1.321
category line
Only for the second 0.417 0425 0.054-3.354 0.397 0477 0.086-2.647
line
For the first and Reference
second lines
Feel incurable Never 0.266 0.504 0.151-1.687 0.004 0231 0.085-0.627
Sometimes 0.516 0722 0.269-1.933 0.308 0.642 0.274-1.505
Often and above Reference
Fear of illness Never 0.019 0.209 0.056-0.777 0.001 0.132 0.042-0.414
Sometimes 0.639 0.754 0.232-2.451 0283 0.556 0.190-1.623
Often and above Reference
Feel embarrassed Yes 0.459 1.363 0.601-3.095 0.015 2.347 1.179-4.670
No Reference
Feel discriminated Never 0.274 0.462 0.116-1.844 0.010 0.211 0.065-0.686
against and evaded
Sometimes 0.651 0735 0.193-2.794 0.346 0.574 0.181-1.821
Often and above Reference
Physical condition Inferior 0.566 1.348 0.486-3.743 0.102 2.190 0.857-5.600
Average and very Reference
good
Have you ever had No 0.070 0.197 0.034-1.139 0.068 0.232 0.048-1.116
anxiety or
depression
Yes Reference
Medium and above Age <20y 0.727 1.500 0.154- 0.568 1.684 0.281-
14.592 10.097
20-40y 0.041 3.994 1.055- 0.020 3.538 1.219-
15.117 10.268
40-60y 0.214 2238 0.629-7.968 0.077 2.498 0.906-6.891
=60y Reference
Treatment mode Outpatient 0.138 2.096 0.788-5.578 0.080 2.052 0.917-4.588
treatment
Hospitalization
Drug resistance One or two 0.028 3.180 1.136-8.903 0.991 0.996 0.503-1.973
status
For three or more Reference
Drug resistance Only for the first 0.035 0.285 0.089-0.914 0.110 0.512 0.225-1.163
category line
Only for the second 0.571 0.514 0.051-5.143 0471 0.530 0.095-2.971
line
For the first and Reference
second lines
Feel incurable Never 0.026 0.180 0.040-0.812 <0.001 0.057 0.016-0.201
Sometimes 0.129 0.454 0.164-1.259 0.007 0.311 0.133-0.725
Often and above Reference
Fear of illness Never 0.004 0.124 0.030-0.513 <0.001 0.047 0.014-0.155
Sometimes 0.306 0.538 0.164-1.763 0.010 0.253 0.089-0.718
Often and above Reference
Feel embarrassed Yes 0.081 2420 0.898-6.523 <0.001 4.514 2.051-
10.108
No Reference
Feel discriminated Never 0.644 0710 0.166-3.035 <0.001 0.123 0.039-0.392
against and evaded
Sometimes 0.462 0.591 0.146-2.397 0.012 0.227 0.072-0.717
Often and above Reference
Physical condition Inferior 0.017 3615 1.259- <0.001 6.190 2.468-
10.383 15.529
Average and very Reference
good
Have you ever had No 0.028 0.132 0.022-0.804 0.015 0.145 0.031-0.688
anxiety or
depression
Yes Reference

Model 1 was adjusted for confounding factors such as sex and age.
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Characteristic N (VA]

Sex Male 137 62.6%
Female 82 37.4%

Age <20y 8 3.7%
20-40y 90 41.1%
40-60y 81 37.0%
>60y 40 18.3%

Nationality Han 209 95.4%
Other 10 4.6%

Educational level Primary school 47 21.5%
or below
Middle school 67 30.6%
High school 47 21.5%
College 34 15.5%
Bachelor’s 24 11.0%
degree or
above

Marital status Single 61 27.9%
Married 146 66.7%
Divorced 8 3.7%
Widowed 4 1.8%

Occupational status | Unemployed 75 34.2%
Farmer 40 18.3%
Student 11 5.0%
Retired 21 9.6%
Cadres and 24 11.0%
workers
Service 11 5.0%
personnel
Other 37 16.9%

Registered Guangzhou 76 34.7%

residence address
Outside 143 65.3%
Guangzhou

Current address Guangzhou 130 59.4%
Outside 89 40.6%
Guangzhou

Actual income/¥ <30,000 139 63.5%
30,000-50,000 46 21.0%
50,000~ 26 11.9%
100,000
>100,000 8 3.7%
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Minimum  Maximum Interquartile Median Standard

range deviation

Depression scores 219 0 27 3-11 6 7.64 5.876

Anxiety scores 219 0 21 1-8 6 5.84 5.062
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Interquartile Median Mean Standard Non-

range deviation parametric
tests
Anxiety Total 219 1.00-8.00 6.00 5.84 5.062
Sex Male 137 1.00-7.00 4.00 4.90 4726 Z=-3846 <0.001
Female 82 4.00-9.00 7.00 7.40 5228
Age <20y 8 4.00-10.50 550 7.50 6.437 H=10121 0.018
20-40y 90 275-8.25 650 672 5249
40-60y 81 2.00-8.00 5.00 5.65 4.809
=60y 40 2.00-8.00 2.00 388 4.369
Depression Total 219 3.00-11.00 6.00 7.64 5.876
Sex Male 137 3.00-10.00 6.00 6.93 5.604 Z=-2399 0.016
Female 82 4.00-12.25 8.00 8.82 6.161
Age <20y 8 1.25-16.25 6.00 8.13 8.043 H=8177 0.042
20-40y 90 5.00-13.00 7.00 8.63 6.141
40-60'y 81 3.00-11.00 6.00 7.54 5740
=60y 40 0.25-7.00 4.00 550 4546
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above above
66
9 89 6.99 8 0
4 40.6 4 67
Sex 15918 <0.001 4.082 0.130
Male 72 47 18 (48.65%) 52 50 35 (53.03%)
(77.42%) | (52.81%) (69.33%) (64.1%)
Female 21 42 19 (51.35%) 23 28 31 (46.97%)
(22.58%) (47.19%) (30.67%) (35.9%)
Age 17.201 0.009 14.139 0.028
<20y 4 (4.3%) 2(2.25%) 2 (5.41%) 4(5.33%) 1(1.28%) 3 (4.55%)
20-40y 26 46 18 (48.65%) 21 (28%) 39 (50%) 30 (45.45%)
(27.96%) | (51.69%)
40-60y 37 30 14 (37.84%) 29 26 26 (39.39%)
(39.78%) | (33.71%) (38.67%) (33.33%)
=60y 26 11 3(8.11%) 21 (28%) 12 7 (10.61%)
(27.96%) (12.36%) (15.38%)
Nationality 13 0.522 0.112 0.946
Han 90 85 34(91.89%) 72 (96%) 74 63 (95.45%)
(96.77%) (95.51%) (94.87%)
Other 3(3.23%) | 4(4.49%) 3(8.11%) 3 (4%) 4(5.13%) 3 (4.55%)
Educational level 10.113 0.257 8.817 0.358
Primary school or 19 18 10 (27.03%) 15 (20%) 16 16 (24.24%)
below (20.43%) | (2022%) (20.51%)
Middle school 33 26 8 (21.62%) 29 18 20 (30.3%)
(35.48%) (29.21%) (38.67%) (23.08%)
High school 22 15 10 (27.03%) 16 16 15 (22.73%)
(23.66%) (16.85%) (21.33%) (20.51%)
College 14 16 4(10.81%) 10 17 7 (10.61%)
(15.05%) | (17.98%) (13.33%) (21.79%)
Bachelor’s degree or | 5 (5.38%) 14 5(13.51%) 5(6.67%) 11 8 (12.12%)
above (15.73%) (14.1%)
Marital status 6.064 0.416 6.521 0.367
Single 23 27 11 (29.73%) 18 (24%) 23 20 (30.3%)
(24.73%) | (30.34%) (29.49%)
Married 67 58 21 (56.76%) 54 (72%) 52 40 (60.61%)
(72.04%) | (65.17%) (66.67%)
Divorced 2(2.15%) | 3(3.37%) 3(8.11%) 2(267%) | 3(3.85%) 3 (4.55%)
Widowed 1(1.08%) | 1(1.12%) 2(5.41%) 1(1.33%) 0(0%) 3 (4.55%)
Occupational status 15.442 0.218 17.396 0.135
Unemployed 25 34 16 (43.24%) 25 20 30 (45.45%)
(26.88%) (38.2%) (33.33%) (25.64%)
Farmer 22 15 3(8.11%) 17 15 8(12.12%)
(23.66%) | (16.85%) (22.67%) (19.23%)
Student 5(5.38%) | 4(4.49%) 2 (5.41%) 5(6.67%) | 3(3.85%) 3 (4.55%)
Retired 14 5 (5.62%) 2(5.41%) 10 6(7.69%) 5(7.58%)
(15.05%) (13.33%)
Cadres and workers 9 (9.68%) 9 6(16.22%) 7 (9.33%) 9 8 (12.12%)
(10.11%) (11.54%)
Service personnel 6 (6.45%) 4 (4.49%) 1(2.7%) 4(5.33%) 6(7.69%) 1(1.52%)
Other 12 18 7 (18.92%) 7(9.33%) 19 11 (16.67%)
(12.9%) (20.22%) (24.36%)
Registered 3.299 0.192 0.121 0.941
residence address
Guangzhou city 38 25 13 (35.14%) 27 (36%) 26 23 (34.85%)
(40.86%) (28.09%) (33.33%)
Outside Guangzhou 55 64 24 (64.86%) 48 (64%) 52 43 (65.15%)
(59.14%) | (71.91%) (66.67%)
Current address 0.610 0.737 0.502 0.778
Guangzhou 58 51 21 (56.76%) 45 (60%) 44 41 (62.12%)
(62.37%) (57.3%) (56.41%)
Outside Guangzhou 35 38 16 (43.24%) 30 (40%) 34 25 (37.88%)
(37.63%) (42.7%) (43.59%)
Treatment mode 2.659 0.265 2178 0.337
Outpatient 65 70 30 (81.08%) 52 61 52 (78.79%)
treatment (69.89%) (78.65%) (69.33%) (78.21%)
Hospitalization 28 19 7 (18.92%) 23 17 14 (21.21%)
(30.11%) (21.35%) (30.67%) (21.79%)
Medical insurance 0.082 0.960 0.636 0.727
reimbursement
Yes 62 58 25 (67.57%) 47 53 45 (68.18%)
(66.67%) | (65.17%) (62.67%) | (67.95%)
No 31 31 12 (32.43%) 28 25 21 (31.82%)
(33.33%) (34.83%) (37.33%) (32.05%)
Reimbursement 7.149 0.307 9213 0.162
proportion
Below 10% 40 40 20 (54.05%) 37 34 29 (43.94%)
(43.01%) (44.94%) (49.33%) (43.59%)
10-30% 17 16 6(16.22%) 11 18 10 (15.15%)
(18.28%) (17.98%) (14.67%) (23.08%)
30-50% 8 (8.6%) 16 5(13.51%) 7(9.33%) | 7(8.97%) | 15(22.73%)
(17.98%)
Above 50% 28 17 6(16.22%) 20 19 12 (18.18%)
(30.11%) (19.1%) (26.67%) | (24.36%)
Self-perceived 2.303 0.680 6.041 0.196
income
Very low 54 50 25 (67.57%) 46 41 42 (63.64%)
(58.06%) | (56.18%) (61.33%) (52.56%)
Insufficient 21 24 8 (21.62%) 13 23 17 (25.76%)
(22.58%) (26.97%) (17.33%) (29.49%)
Secondary 18 15 4(10.81%) 16 14 7(10.61%)
(19.35%) | (16.85%) (21.33%) (17.95%)
Actual income/¥ 13.197 0.040 10.483 0.106
<30,000 64 49 26 (70.27%) 52 41 46 (69.7%)
(68.82%) (55.06%) (69.33%) (52.56%)
30,000-50,000 1 22 6 (16.22%) 11 21 14 (21.21%)
8(19.35%) (24.72%) (14.67%) (26.92%)
50,000-100,000 7 (7.53%) 17(19.1%) 2 (5.41%) 8 14 4 (6.06%)
(10.67%) (17.95%)
>100,000 4(4.3%) 1(1.12%) 3(8.11%) 4(533%) | 2(2.56%) 2 (3.03%)
Living situation 3.243 0.518 6.176 0.186
Live alone 16 14(15.73%) | 6 (16.22%) 9(12%) 18 9(13.64%)
(17.2%) (23.08%)
Live with family 76 70(78.65%) | 30 (81.08%) 65 56 55 (83.33%)
(81.72%) (86.67%) (71.79%)
Live with others 1(1.08%) 5(5.62%) 1(2.7%) 1(1.33%) 4(5.13%) 2(3.03%)
Initial diagnosis or 2777 0.249 1513 0.469
not
Yes (Initial 45 54 20 (54.05%) 39 (52%) 10 40 (60.61%)
treatment) (48.39%) (60.67%) (51.28%)
No (retreatment) 48 35 17 (45.95%) 36 (48%) 38 26 (39.39%)
(51.61%) (39.33%) (48.72%)
Time of diagnosis 1.287 0.864 5.045 0.283
<1 month 9(9.68%) 9 3(8.11%) 9(12%) 9 3 (4.55%)
(10.11%) (11.54%)
One month to halfa 27 21 8(21.62%) 15 (20%) 23 18 (27.27%)
year (29.03%) (23.6%) (29.49%)
More than halfa 57 59 26 (70.27%) 51 (68%) 46 45 (68.18%)
year (61.29%) | (66.29%) (58.97%)
Drug resistance 0.596 0.742 0.357 0.837
status
One or two. 43 39 19 (51.35%) 34 38 29 (43.94%)
(46.24%) | (43.82%) (45.33%) (48.72%)
Three or more 50 50 18 (48.65%) 41 40 37 (56.06%)
(53.76%) | (56.18%) (54.67%) (51.28%)
Drug resistance 1.129 0.890 2260 0.688
category
Only for the first 66 65 25 (67.57%) 57 (76%) 55 44 (66.67%)
line (70.97%) | (73.03%) (70.51%)
Only for the second 5(5.38%) 4 (4.49%) 1(2.7%) 4(5.33%) 3(3.85%) 3 (4.55%)
line
For the first and 22 20 11 (29.73%) 14(18.67%) 20 19 (28.79%)
second lines (23.66%) (22.47%) (25.64%)
Feel incurable 53473 <0.001 39.320 <0.001
Never 31 11 2 (5.41%) 28(37.33%) 12 4 (6.06%)
(3333%) | (12.36%) (15.38%)
Sometimes 16 53 11 (29.73%) 35(46.67%) 44 31 (46.97%)
(49.46%) | (59.55%) (56.41%)
Often 14 23 11 (29.73%) 10(13.33%) 20 18 (27.27%)
(15.05%) (25.84%) (25.64%)
Almost every day 2(2.15%) | 2(2.25%) 13 (35.14%) 202.67%) | 2(256%) | 13 (19.7%)
Fear of illness 81.616 <0.001 56.626 <0.001
Never 51 13 2 (5.41%) 42(56%) 16 8 (12.12%)
(54.84%) | (14.61%) (20.51%)
Sometimes 36 55 12 (32.43%) 27(36%) 45 31 (46.97%)
(38.71%) (61.8%) (57.69%)
Often 5 (5.38%) 20 15 (40.54%) 5(6.67%) 17 18 (27.27%)
(22.47%) (21.79%)
Almost every day 1(1.08%) | 1(1.12%) 8(21.62%) 1(1.33%) 0(0%) 9 (13.64%)
Feel embarrassed 25253 <0.001 18.214 <0.001
Yes 48 67 34 (91.89%) 38 56 55 (83.33%)
(51.61%) (75.28%) (50.67%) (71.79%)
No 45 2 3(8.11%) 37 2 11 (16.67%)
(48.39%) (24.72%) (49.33%) (28.21%)
Feel discriminated 31.509 <0.001 25.528 <0.001
against and evaded
Never 50 19 9 (24.32%) 40 20 18 (27.27%)
(53.76%) (21.35%) (53.33%) (25.64%)
Sometimes 34 55 15 (40.54%) 30 (40%) 45 29 (43.94%)
(36.56%) (61.8%) (57.69%)
Often 7 (7.53%) 13 9 (24.32%) 5 (6.67%) 10 14 (21.21%)
(14.61%) (12.82%)
Almost every day 2(2.15%) 2(2.25%) 4(10.81%) 0(0%) 3(3.85%) 5(7.58%)
Physical condition 24.323 <0.001 26.600 <0.001
Inferior 13 19 18 (48.65%) 9(12%) 15 26 (39.39%)
(13.98%) (21.35%) (19.23%)
Commonly 66 67 18 (48.65%) 55 56 40 (60.61%)
(7097%) | (75.28%) (73.33%) (71.79%)
Very good 14 3(3.37%) 12.7%) 1 7(8.97%) 0(0%)
(15.05%) (14.67%)
Frequency of sports 1.882 0.758 2344 0.673
activities
Nothing 33 33 16 (43.24%) 26 27 29 (43.94%)
(35.48%) | (37.08%) (34.67%) (34.62%)
Once a week 24 26 7 (18.92%) 22 19 16 (24.24%)
(25.81%) | (29.21%) (29.33%) (24.36%)
More than once a 36 30 14 (37.84%) 27 (36%) 32 21 (31.82%)
week (38.71%) | (33.71%) (41.03%)
Have you ever had 9.374 0.009 10.625 0.005
anxiety or
depression
No 89 77 29 (78.38%) 73 68 54 (81.82%)
(95.7%) (86.52%) (97.33%) (87.18%)
Yes 4 (4.3%) 12 8 (21.62%) 2 (2.67%) 10 12 (18.18%)
(13.48%) (12.82%)
Are there chronic 0.864 0.649 1.268 0.530
diseases or
comorbidities
Yes 61 64 25 (67.57%) 48 (64%) 54 48 (72.73%)
(65.59%) | (71.91%) (69.23%)
No 32 25 12 (32.43%) 27 (36%) 24 18 (27.27%)
(34.41%) | (28.09%) (30.77%)
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Model | Model Il Model Il

Age

15-24 1 1

25-29 0.99 (0.64, 1.55) 1.06 (0.92, 1.22)
30-34 0.94 (0.61, 1.47) 111 (0.96, 1.28)
35-39 1.42 (0.85, 2.34) 1.09 (0.93, 1.28)
40-44 1.40 (0.79, 2.49) 1.25 (0.13, 1.50)
45-49 0.93 (0.41, 2.08) 1.17 (091, 1.52)

Wealth index

Poorest 1 1
Poorer 0.95 (0.58, 1.54) 1.17 (096, 1.41)
Medium 0.63 (0.37, 1.06) 1.03 (085, 1.24)
Richer 0.95 (0.26, 1.78) 1.04 (0.86,1.24)
Richest 0.75 (0.40, 1.40) 095 (0.81, 1.12)

Partner’s education

No education 1 1

Primary 1.33 (080, 2.23) 1.06 (091, 1.24)
Secondary 1.42 (082, 2.47) 1.05 (0.89, 1.25)
Higher 0.77 (0.36, 1.65) 0.87 (0.68, 1.11)

Partner’s alcohol use

Yes 1.71 (125, 2.33) 1.46 (133, 1.61)
No 1 1

Mother's occupation

Working 1.38 (0.96, 1.98) 1.33 (119, 1.50)
Not working 1 1

Mother's education

No education 1 1

Primary 0.53 (0.32, 0.89) 0.87 (0.66, 1. 89)
Secondary 0.75 (0.52, 1.09) 0.95 (0.84, 1.07)
Higher 1.48 (0.90, 2.44) 1.36 (1.16, 1.59)
Partner’s occupation 0.52 (0.21, 1.27) 0.9 (0.74, 1.33)
Working 1 1

Not working

Community-level variables

Residence 1 1
Urban 1.04 (0.77, 1.39) 1.53 (0.4, 1.12)
Rural

Media exposure

High 1 1

Low 1.12 (0.81,41.55) 0.88 (0.63,1.23)
Education

High 1 1

Low 1.01 (0.75, 1.37) 0.99 (0.72, 1.35)

Economic status

High 1 1

Low 0.88 (0.64, 1.21) 1.10 (0.79, 1.53)
Likelihood ratio -4,907.5802 -4,832.5424 -553.83734 -508.07381
1CC 0.00478 0.00812 0.00678 0.0076
Deviance 9,815.1603 9,665.0848 1,066.9109 1,016.1476

AIC 9,819.16 9,705.106 1,076.911 1,062.148

BIC 9,832.975 9,843.255 1,100.433 1,170.349
MOR 253

ICC, intra-class correlation; MOR, median odds ratio; AIC, Akaike Information Criterion; BIC, Bayesian Information Criteria.
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Variables  Category  Frequency  Percentage

Sex Male 70 17.6%
Female 328 82.4%
Age 18-40 270 67.8%
41-60 103 25.9%
>61 2 6%
Religion Orthodox. 283 71.1%
Muslim 92 2.1%
Protestant and 2 58%
others
Marital status~ Single 104 26.1%
Married 193 48.5%
Divorced 7 17.8%
Widow 30 7.5%
Ethnicity Amhara 295 74.1%
Oromo. 2 58%
Tigray and 80 20.1%
others
Educational Uneducated 145 36.4%
L 1-8 grade 132 33.2%
9-12grade 97 24.4%
Diploma 2 6.0%
Occupation Farmer 122 307%
Merchant 144 36.2%
Student 54 13.6%
Housewife 78 19.6%
Living Alone 146 36.7%
arrangements i parents 108 27.1%
With relatives 82 206%
Others* 62 15.6%
*Others refers to those living with friends or non-parents.
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Variables Category Weighted Percentage
frequency (%)
(n=17.7)
Age 15-24 1,782 24.12
25-29 1,798 24.34
30-34 1,682 22.77
35-39 1,119 1515
40-44 704 9.53
45-49 302 4.09
Mother’s No education 1,022 13.84
education Primary 3,882 52.55
Secondary 2,216 30.00
Higher 267 3.61
Partner’s No education 1,744 23.61
educational level = Primary 2,832 38.34
Secondary 2,258 30.57
Higher 553 7.49
Religion Christian 4,423 59.88
Muslim 618 8.37
Other religions® 2,346 31.76
Partner’s Not working 1,474 19.95
occupation Working 5913 80.05
Mother’s Not working 1,831 24.79
occupation Working 5,556 75.21
Partner’s Yes 3,399 46.01
alcohol use No 3,988 53.99
Distance of Yes 2,773 37.54
health facility No 4,614 62.46
Media exposure Yes 4,992 67.58
No 2,395 3242
Economic status Poorest 1,465 19.83
Poorer 1,539 20.83
Middle 1,405 19.02
Richer 1,561 2143
Richest 1,417 19.18
Number 0 1,244 16.84
of children 1-2 5,730 77.57
3-4 401 5.43
5 12 0.16
Current Married 6,321 85.57
marital status Separated 203 2.75
Widowed/ 863 11.68
divorced
Community-level =~ High 392 48.04
wealth index Low 424 51.96
Community-level = High 485 59.44
media exposure Low 331 40.56
Community- High 423 51.84
level education Low 393 48.16
Residence Urban 2,112 28.59
Rural 5,275 7141

Other religions include Orthodox and atheist.
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Age (years)

Career status
Unemployment
White-collar
Blue-collar

Institution stuff
Individual businessman
Education level
Tliteracy

Completed clementary
school

Completed vocational

or technical training

Higher education

training
Postgraduate training
Family

Living with spouse only
Living with parents

Living with parents

in-laws

Economic status
Upper class

Middle class

Poverty

Feeding patterns
Exclusive breast feeding
Combination of both
Feeding-bottle
Personality
Extroverted

Average

Introverted
Antenatal depression
Antenatal aniety

Traumatic or stressful

event during pregnant
Prenatal education
Doula-assisted
delivery
Pain-managed
childbirth

Newborn illness or

disease
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0.195
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*Indicates statistical significance level of P <0.05 is reached.

6476

1619
0.265
0.188
0303

0.695

1739

0.003

0.558

0129

1245

5228

1721

5138

2324
2316

0.001

11245

0252

8.804

0725
0218
0465
9.958

30725

5059

1248

0124

0.394

1.602

0.011*

0805
0607
0.665
0582

0404

0.784

0960

0455

0719

0264

0073

0190

0.023*

0313
0128

0975

0.004
0616

0.003*

0.69
0640
0495

0.002%

<0.001*

0.024%

0264

0725

053

0206

0.921

1215

0.609

1389

0.599

0.971

0.661

0.836

0192

1812

2133

0.547

0.962

0.849

3757

1474

1345

3515

6072

3287

067

1127

0.823

1815

0.864

0578

0.064

043

018

0309

0223

0315

0011

0.746

1108

0252

0.08

0447

1567

0289

0574

161

3.209

1165

0332

0579

0448

0721

0.981

2555

5759

4484

1.998

305

1.958

2217

3479

4403

4106

119

11625

161

9.006

7.523

3149

7.675

1149

9.269

1353

2194

1513

4566





OPS/images/fpubh-13-1386566/fpubh-13-1386566-e002.jpg
_Z@/2p(1-p)

n
&2





OPS/xhtml/Nav.xhtml


Contents



		Cover


		Exploring mental health in vulnerable populations in developing countries

		Editorial: Exploring mental health in vulnerable populations in developing countries

		Author contributions


		Conflict of interest


		Generative AI statement


		Publisher's note


		References







		Yoga for improving quality of life in contractual university teachers

		Introduction


		The wellbeing of contractual university teachers


		Yoga and wellbeing


		Yoga as a panacea for improving the quality of life of contractual university teachers


		Author contributions


		Funding


		Conflict of interest


		Publisher's note


		References







		Network analysis of depression and anxiety symptoms and their associations with life satisfaction among Chinese hypertensive older adults: a cross-sectional study

		1 Introduction


		2 Methods

		2.1 Participants and procedures


		2.2 Measurements


		2.3 Statistical analyses







		3 Results

		3.1 Study sample


		3.2 Network structure


		3.3 Network stability


		3.4 Flow network of life satisfaction







		4 Discussion


		5 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Supplementary material


		References







		Prevalence and risk factors of anxiety and depression in patients with multi-drug/rifampicin-resistant tuberculosis

		Introduction


		Materials and methods

		Population


		Methods


		Statistical analysis


		Ethics







		Results

		Characteristics


		Prevalence and scores of anxiety and depression states in patients with MDR/RR-TB


		Univariate logistic regression analysis


		Multivariate logistic regression analysis







		Discussion

		Stigma is one of the factors that leads to psychological illnesses


		Lower subjective assessments of physical health


		Lack of self-efficacy


		Female patients need to be given more emotional support


		The bitterness of middle-aged patients with MDR/RR-TB







		Conclusions


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		Publisher's note


		References







		The influence of early diet quality on the mental health of college students: the mediation effects of height and qi-deficiency

		1 Introduction


		2 Research methods

		2.1 Measurements of key variables


		2.2 Controlling variables


		2.3 Sampling procedure







		3 Results

		3.1 Means, standard deviations, and correlations


		3.2 Regression analysis







		4 Discussion

		4.1 Descriptive statistics for early diet quality, mental health, height, and qi-deficiency


		4.2 Relationship between early diet quality and the mental health of college students


		4.3 Effects of controlling variables


		4.4 Theoretical and practical implications







		5 Strengths and shortcomings of this study


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Mental health stigma: a conundrum for healthcare practitioners in conservative communities

		Introduction


		Culturally based stigma and shame


		Healthcare systems


		The context of conservative communities


		Discussion


		Conclusion


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Mental health literacy, mental health experiences and help-seeking behaviours of Chinese elite athletes: a qualitative study

		Introduction


		Methods

		Philosophical orientation


		Participants


		Procedure


		Data analysis







		Results

		Demographic information


		Themes


		Experiences of mental health

		Experiences of mental health issues

		Depressed mood


		Competitive anxiety


		Sleep-related concerns


		Weight control issues







		Impact on performance

		Performance












		Mental health literacy

		Knowledge of mental health issues


		Knowledge of available helps







		Help-seeking attitudes

		Stigmas


		Positive attitudes







		Help-seeking intentions

		Seeking help from others


		Self-help intention







		Help-seeking behaviours

		Seeking help from others


		Self-help strategies







		Chinese sports environment

		Social support


		Chinese sports system







		Chinese cultural background







		Discussion

		Strengths and limitations







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Publisher's note


		References







		Depressive symptoms and associated factors among older patients with arthritis: evidence from a community-based study in eastern China

		Introduction


		Methods

		Data source


		Measures

		Depressive symptoms


		Sociodemographic factors


		Health conditions and health behaviors


		Social support







		Statistical analysis







		Results

		Prevalence of depressive symptoms


		Sociodemographic characteristics of older patients with arthritis


		Health conditions and health behaviors of older patients with arthritis


		Social support for older patients with arthritis


		Multilevel logistic regression for depressive symptoms







		Discussion

		Prevalence of depressive symptoms in patients with arthritis


		Factors associated with depressive symptoms in patients with arthritis


		Practical and clinical implications of the findings


		Strengths and limitations







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher's note


		Abbreviations


		References







		Determinants of psychological distress among individuals who are aware of their HIV serostatus in South Africa: findings from the 2017 national HIV prevalence, incidence, behavior, and communication survey

		Introduction


		Materials and methods

		Data source and study sample


		Ethical consideration


		Measures

		Dependent variable


		Independent variables







		Statistical analysis







		Results

		Sample characteristics


		Prevalence of psychological distress


		Factors associated with psychological distress







		Discussion

		Limitations


		Public health implications







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		Intimate Partner Violence, prevalence and its consequences: a community-based study in Gambella, Ethiopia

		Introduction


		Methods

		Study area and period


		Study design


		Population

		Source population


		Study population


		Eligibility criteria

		Inclusion criteria







		Sample size determination


		Sampling technique and procedures


		Data collection procedures and data quality control







		Data quality control


		Operational definitions

		Intimate partner violence


		Physical violence


		Psychological violence


		Sexual violence


		Severe violence







		Data analysis


		Ethics, approval, and consent to participate







		Results

		Socio-demographic characteristics of the respondent


		Prevalence of intimate partner violence (IPV)

		Lifetime and the last 12 months prevalence of intimate partner violence







		The commonest form of intimate partner violence


		Consequences of IPV among study participants


		Factors associated with intimate partner violence (IPV)







		Discussion


		Conclusion


		Recommendations

		For the Gambella regional health office, the women, children, and youth affairs office, and other stakeholders (NGOs)


		For the local healthcare workers


		For the future researchers







		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Abbreviations


		References







		Suicidal behavior and associated factors among holy water users at Northwest, Ethiopia, 2023: an institution based cross-sectional study

		Background


		Objective


		Methods


		Results


		Conclusion


		Background


		Materials and methods

		Study area and period


		Study design


		Population

		Source population


		Study population


		Sample population







		Eligibility criteria

		Inclusion criteria


		Exclusion criteria







		Sample size determination and sampling technique

		Sample size determination







		Sampling procedure


		Data collection tools and procedure


		Data entry, processing, and analysis







		Results

		Sociodemographic characteristics of the study participants


		Clinical related factors of the study participants


		Social support and substance-related factors


		The prevalence of suicidal behavior among respondents


		Suicidal behavior and associated factors







		Discussion


		Conclusions

		Limitation of the study







		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Abbreviations


		References







		Affiliate Stigma among family caregivers of individuals with dementia in China: a cross-sectional study

		1 Introduction


		2 Background

		2.1 Levels of affiliate stigma of dementia family caregivers


		2.2 Influencing factors of dementia family caregivers’ affiliate stigma







		3 Methods

		3.1 Study design


		3.2 Setting and sample


		3.3 Measures

		3.3.1 The demographic questionnaire


		3.3.2 Affiliate stigma scale


		3.3.3 Caregiver burden inventory







		3.4 Data collection


		3.5 Data analysis







		4 Results

		4.1 Demographic characteristics of dementia family caregivers and patients with dementia


		4.2 Level of dementia family caregivers’ affiliate stigma and burden


		4.3 Factors influencing dementia family caregivers’ affiliate stigma







		5 Discussion

		5.1 Levels of affiliate stigma among dementia family caregivers


		5.2 Factors influencing dementia family caregivers’ affiliate stigma







		6 Limitations


		7 Conclusion


		8 Implications for practice


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		The prevalence of PTSD and coping strategies among Palestinian mental health professionals during political violence and wartime

		Background


		Methods


		Results


		Conclusion


		1 Background


		2 Materials and methods

		2.1 Study design and sampling


		2.2 Tools and measures

		2.2.1 A sociodemographic and psychological history data sheet


		2.2.2 Posttraumatic distress symptoms


		2.2.3 Coping







		2.3 Ethical approval and consent to participate


		2.4 Data analysis







		3 Results

		3.1 Associations between respondent characteristics and psychological history and PTSD symptoms


		3.2 Associations between coping strategies and PTSD


		3.3 Multivariate logistic regression for determinants of PTSD







		4 Discussion

		4.1 Implications of the study







		5 Conclusions


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		References







		Defining a screening tool for post-traumatic stress disorder in East Africa: a penalized regression approach

		Introduction

		Mental health and trauma disorder treatment gap in Sub-Saharan Africa


		Study goal







		Methods

		Screening for post-traumatic stress disorders in East Africa


		Sample population


		Analysis







		Results

		Lasso fitting


		Assessment of final models using the hold-out test dataset


		Assessment of final model by subgroup







		Discussion

		Implications







		Limitations


		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher's note


		Author disclaimer


		References







		Impact of COVID-19 on individual mental health and maternal health services in Ethiopia: systematic review and meta-analysis

		Introduction


		Methods

		Research questions


		Inclusion criteria


		Exclusion criteria


		Data sources and search strategy


		Data extraction


		Study data management


		Quality assessment and risk of bias


		Sensitivity analyses


		Data synthesis and analysis







		Results

		Study selection and requirement


		Pooled estimate of impacts

		Anxiety


		Depression


		Stress


		Psychological












		Impact of COVID-19 on health services


		Discussion


		Conclusion


		Strength and weakness of the study


		Data availability statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		Family and job microsystems as mediators between social integration and depression among rural-to-urban migrant workers in China: does having sons make a difference?

		1 Introduction

		1.1 Social integration and depression


		1.2 The mediating effects of family happiness and job burnout


		1.3 The moderating effect of having sons







		2 Methods

		2.1 Data and sampling


		2.2 Participants


		2.3 Measurements

		2.3.1 Demographic variables


		2.3.2 Social integration


		2.3.3 Family happiness


		2.3.4 Job burnout


		2.3.5 Depression







		2.4 Measurement tool verification


		2.5 Statistic analysis







		3 Results

		3.1 Preliminary analysis


		3.2 The mediators of family happiness and job burnout


		3.3 Group differences in having sons







		4 Discussion

		4.1 Social integration and depression


		4.2 Family happiness and job burnout as the mediators


		4.3 Son preference as the moderator


		4.4 Limitations and future research







		5 Implication and conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Assessing mental health literacy in Jordan: a factor analysis and Rasch analysis study

		1 Introduction


		2 Method

		2.1 Study instruments


		2.2 Sample size calculation


		2.3 Tool validation


		2.4 Statistical analysis







		3 Results


		4 Discussion and conclusion

		4.1 Strengths, limitations, and future directions







		5 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		The interaction between mental resilience and insomnia disorder on negative emotions in nurses in Guangdong Province, China

		Objective


		Methods


		Results


		Conclusion


		1 Introduction


		2 Materials and methods

		2.1 Design, setting and participants


		2.2 Data collection


		2.3 Ethical considerations


		2.4 Measurements

		2.4.1 Variables related to demographic characteristics


		2.4.2 Psychological resilience


		2.4.3 Severity of insomnia


		2.4.4 Negative emotions







		2.5 Data analysis







		3 Results

		3.1 Participants characteristics


		3.2 Descriptions and construct validity of variables


		3.3 The relationship between psychological resilience, insomnia and negative emotions in nurses


		3.4 Factors influencing insomnia disorder in nurses


		3.5 Comparisons among different negative emotions

		3.5.1 Interaction of psychological resilience and insomnia disorder on negative emotions


		3.5.2 Simple effects of psychological resilience and insomnia disorder on depression emotion


		3.5.3 Simple effects of psychological resilience and insomnia disorder on anxiety and stress emotion












		4 Discussion


		5 Strengths and limitations

		5.1 Practical implications







		6 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		References







		Evaluating the global prevalence of insomnia during pregnancy through standardized questionnaires and diagnostic criteria: a systematic review and meta-analysis

		Introduction


		Method


		Result


		Conclusion


		Systematic review registration


		Highlight


		Introduction


		Methods

		Search strategy


		Research selection


		Data extraction


		Quality evaluation







		Results

		Subgroup analysis based on region and country


		Subgroup analysis based on study design


		Subgroup analysis based on psychological depression participants


		Quality evaluation


		Sensitivity analysis







		Discussion


		Limitations


		Conclusion


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		Supplementary material


		References







		Suicide warning signs of self-identification in patients with mood disorders: a qualitative analysis based on safety planning

		1 Introduction


		2 Materials and methods

		2.1 Participants and recruitment


		2.2 Data sources


		2.3 Quality control


		2.4 Data analysis

		2.4.1 Word frequency analysis


		2.4.2 Network analysis


		2.4.3 Content analysis












		3 Results

		3.1 Word frequency analysis


		3.2 Network analysis


		3.3 Content analysis







		4 Discussion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher's note


		Supplementary material


		Footnotes


		References







		Role of intergenerational connections in cognitive aging: Evidence from a Chinese longitudinal study

		Introduction


		Methods

		Sources


		Research methodology

		Independent variables


		Dependent variable


		Control variables







		Statistical methods







		Results

		Descriptive statistics


		Intergenerational connections with the closest child and cognitive function cross-sectional correlation regression between intergenerational connections with the closest child and cognitive function


		Longitudinal correlations between intergenerational connections with the closest child and cognitive function


		Cross-lagged panel analysis between intergenerational connections with the closest child and cognitive function


		Urban–rural and sex differences in the relationship between intergenerational connections with the closest child and cognitive function


		Mean of intergenerational connections with multiple children and cognitive function

		Cross-sectional correlation and regression analysis between the mean of intergenerational connections with multiple children and cognitive function


		Longitudinal correlations between mean of intergenerational connections with multiple children and cognitive function


		Cross-lagged panel analysis between the mean of intergenerational connections with multiple children and cognitive function


		Urban–rural and sex differences in the relationship between the mean of intergenerational connections with multiple children and cognitive function












		Discussion

		Predictive relationships between intergenerational connections and cognitive function

		Frequency of meeting with the closest child negatively predicts cognitive function


		Frequency of communication with the closest child positively predicts cognitive function







		Mean of intergenerational connections with multiple children positively predicts cognitive function


		Urban–rural and sex differences in the impact of intergenerational connections on cognitive aging


		Study limitations and directions for further research







		Data availability statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Supplementary material


		References







		Depression, anxiety and coping strategies among Palestinian university students during political violence: a cross sectional study

		1 Background


		2 Materials and methods

		2.1 Study design and sampling


		2.2 Tool and measures


		2.3 Data analysis


		2.4 Ethical approval and consent to participate







		3 Results

		3.1 Socio-demographic characteristics of the participants


		3.2 The prevalence of depression and anxiety symptoms


		3.3 The association between depression, anxiety, and sociodemographic variables


		3.4 Associations between coping strategies, depression, and anxiety


		3.5 Multivariate logistic regression for determinants of depression and anxiety







		4 Discussion

		4.1 Implication of the study and future research







		5 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		Non-biological factors associated with postpartum depression among women in Shenzhen: a case-control study

		Introduction


		Methods

		Study population


		Sample size calculation


		Data collection


		Postpartum depression


		Questionnaires covariates

		Occupations


		Economic status


		Personality assessment


		Age


		Education level


		Feeding patterns


		Antenatal depression and anxiety


		Traumatic or stressful events during pregnancy


		Prenatal education


		Doula-assisted delivery


		Pain-managed childbirth


		Newborn illness or disease







		Statistics







		Results


		Discussion

		Limitations







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		Help-seeking behaviors and determinant factors among women exposed to intimate partner violence in East Africa based on recent demographic and health survey data: a multilevel analysis

		Introduction


		Method


		Results


		Conclusion


		Introduction


		Methods

		Study area


		Variables of the study

		Dependent variables


		Independent variables







		Data management and analysis







		Results

		Descriptive characteristics of respondents


		Prevalence of help-seeking behaviors among IPV


		Model fitness and statistical analysis


		Associated factors of help-seeking behavior







		Discussion


		Limitations of the study


		Conclusion and recommendation


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Abbreviations


		References







		Education and socioeconomic status as predictors of refugee mental health: insights from a study of Jordan-based Syrian refugee sample

		1 Introduction


		2 Methods

		2.1 Subject recruitment


		2.2 Online surveys


		2.3 Statistical analysis







		3 Results

		3.1 Psychometric measures


		3.2 Predictors of mental distress







		4 Discussion

		4.1 Limitations







		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		Hardiness personality and mental health of financially-struggling medical students in private universities in China: the intervening roles of coping styles and gender

		1 Introduction

		1.1 Hardiness personality and mental health


		1.2 Coping styles and mental health


		1.3 Coping styles as a potential mediator


		1.4 Gender as a potential moderator


		1.5 The present study







		2 Materials and methods

		2.1 Participants and procedures







		3 Measures

		3.1 Subjects


		3.2 Research tools

		3.2.1 The hardiness personality assessment scale of college students (HPASCS)


		3.2.2 Symptom checklist 90 (SCL-90)


		3.2.3 Simplified coping style questionnaire (SCSQ)







		3.3 Data analysis







		4 Results

		4.1 Basic information for each variable and testing for gender, growing environment, and grade differences


		4.2 Correlation analysis of each variable


		4.3 Mediating effects test


		4.4 Analysis of the moderating effect of gender







		5 Discussion

		5.1 Relationship between hardiness personality and mental health


		5.2 The mediating role of coping methods


		5.3 The moderating role of the gender







		6 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Supplementary material


		References







		Inferiority feelings mediate the impact of subjective social support on anxiety/depression symptoms in individuals with physical disabilities

		1 Introduction


		2 Methods

		2.1 Study design


		2.2 Measurements

		2.2.1 Sociodemographic data and inferiority feelings


		2.2.2 Disability-related information


		2.2.3 Generalized anxiety disorder 7-item (GAD-7) scale


		2.2.4 Patient health questionnaire-9 (PHQ-9)


		2.2.5 Social support rating scale (SSRS)







		2.3 Statistical analyses







		3 Results

		3.1 Sociodemographic and disability characteristics


		3.2 Prevalence of anxiety, depression, and inferiority feelings


		3.3 Correlators associated with anxiety, depression, and inferiority feelings


		3.4 Mediating effect of inferiority feelings on subjective social support and anxiety/depression symptoms







		4 Discussion


		5 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		References







		A comparative study of antenatal depression among urban and rural pregnant women in Gimbi District, Oromia, Ethiopia

		1 Background


		2 Methods

		2.1 Study area, period, and design


		2.2 Participants


		2.3 Sample size determination


		2.4 Sampling procedure


		2.5 The study variables

		2.5.1 Independent variables







		2.6 Operational definitions


		2.7 Data collection tool and procedure


		2.8 Data analysis technique







		3 Results

		3.1 Socio-demographic characteristics of study participants


		3.2 Obstetric characteristics of the study participants


		3.3 Maternity social support and intimate partner violence among study participants of urban and rural pregnant women


		3.4 History of depression, substance use, and antenatal depression status of the study participants among urban and rural pregnant women


		3.5 Factors associated with antenatal depression among urban pregnant women


		3.6 Multivariable binary logistic regression analyses for urban pregnant women


		3.7 Factors associated with antenatal depression among rural pregnant women


		3.8 Multivariable binary logistic regression analyses among rural pregnant women







		4 Discussion


		5 Conclusion


		Data availability statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Abbreviations


		Footnotes


		References







		Mental health literacy and the public perception of persons with depression and schizophrenia in Vietnam

		Background


		Method


		Results


		Conclusions


		Introduction

		Purpose







		Methods

		Sample description


		Procedure

		Vignettes


		Translation procedure


		Coding of categories


		Statistical analysis












		Results

		Sociodemographics


		Categories

		Diagnoses


		Descriptions of the vignette’s protagonist


		Perceived causes


		Treatment recommendations


		Gender effects












		Discussion

		Mental health literacy in Vietnam


		Diagnoses, descriptions of the vignette’s protagonist and causal beliefs


		Treatment recommendations


		Gender effects


		Limitations







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		References







		Development of a remote implementation support strategy to enhance integration of depression treatment into primary care settings in rural India

		1 Introduction


		2 Materials and methods

		2.1 Conduct a mapping exercise of local health facility structures and non-communicable diseases programming to determine existing capacities, processes, and implementation strategies with which the technical assistance could align

		2.1.1 Facility profile for HWCs of Sehore District


		2.1.2 NCD program service delivery


		2.1.3 Information system for the NCDs program


		2.1.4 Implementation support mechanisms for NCDs program







		2.2 Conduct a literature review to identify evidenced implementation support strategies using technical assistance, coaching methods, continuous quality improvement, and/or remote-based communication


		2.3 Development setting







		3 Results

		3.1 Summary findings from mapping exercise and literature review


		3.2 Design of the technical assistance support strategy







		4 Discussion


		5 Limitations


		6 Conclusion


		Data availability statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Supplementary material


		References







		Mental health and attitudes toward suicide amongst individuals with gender dysphoria in Iran

		Introduction


		Methods


		Results


		Conclusions


		1 Introduction


		2 Materials and methods

		2.1 Study design and setting


		2.2 Participants


		2.3 Questionnaires

		2.3.1 GHQ-28


		2.3.2 BDI-II


		2.3.3 PQ







		2.4 Data management and analysis







		3 Results

		3.1 Mental health issues


		3.2 Depression


		3.3 Attitude toward suicide


		3.4 Association between attitude towards suicide and mental health of individuals with GD







		4 Discussion


		5 Conclusions


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		References







		Impact of climate change on women mental health in rural hinterland of Pakistan

		Background


		Methodology


		Results


		Conclusion


		Introduction

		Global climate change impacts and gendered vulnerabilities


		Climate vulnerability in Pakistan: a high-stakes reality


		The Malakand Division: a case study in climate-driven mental health challenges for women


		The importance of gender-sensitive climate interventions







		Literature review


		Theoretical framework

		The Stress Process Model


		Ecological Systems Theory


		Gender and Development Theory


		Social Support Theory


		Adaptation and Coping Theory







		Study rationale


		Research objectives


		Materials and methods

		Research design


		Study setting


		Climate change impacts in Malakand Division

		Temperature increases


		Erratic rainfall patterns


		Melting glaciers and water scarcity


		Increased frequency of flash floods and landslides


		Impact on agricultural cycles and food security


		Resource scarcity and socio-economic pressures







		Why this setting is critical for study


		Population and target population


		Exclusion criteria for participants

		Age limitations


		Non-rural residents


		Residents without direct exposure to climate-induced changes







		Socio-demographic features of participants


		Sampling procedures and sample size

		Sample size calculation







		Conceptual framework


		Tool of data collection


		Measurement of variables

		Climate change exposure


		Mental health outcomes







		Measurement of community dynamics

		Social support


		Community cohesion


		Access to resources


		Adaptation process: Translation and Back-Translation


		Pilot testing


		Expert review


		Socio-demographic characteristics







		Ethical guidelines


		Reliability and validity of the tool


		Detailed description of inventories used

		Climate change exposure inventory


		Reliability and validity


		Language and validation


		Depression Anxiety Stress Scale (DASS)


		Reliability and validity


		Language and validation


		PTSD checklist for DSM-5 (PCL-5)


		Reliability and validity


		Language and validation


		Community dynamics inventory: Description


		Reliability and validity


		Language and validation







		Reliability and validity recap for all inventories


		Language and cultural adaptation

		Data analysis and models of the study


		Model-1: Multiple Regression Analysis


		Model-2: Structural Equation Modeling (SEM)


		Model-3: ANOVA of Rural and Agricultural Communities and Mental Health


		Model-4: Logistic Regression of Gender Difference in Mental Health Outcomes


		Model-5: Multiple Regression on Social and Cultural Factors (Community Dynamics) and Mental Health of Rural Women












		Results

		Multi regression of climate change and its impact on women mental health in rural areas

		Intercept (β = 1.23, t = 8.20, p < 0.001)


		Temperature Increase (β = 0.35, t = 7.00, p < 0.001)


		Extreme Weather Events (β = 0.25, t = 4.17, p < 0.001)


		Precipitation Changes (β = 0.18, t = 2.57, p = 0.010)


		Environmental Degradation (β = 0.40, t = 8.00, p < 0.001)







		SEM analysis of climate change impact on women’s mental health in rural areas

		SEM path coefficients


		SEM model loadings


		The model fit indices







		ANOVA of rural and agricultural communities and mental health of rural women


		Logistic regression of gender difference in mental health outcomes of rural women


		Multi regression analysis results

		Positive impact of social support


		Strengthening community cohesion


		Importance of access to resources


		Influence of cultural norms












		Discussion


		Conclusion


		Policy implications


		Limitations and future directions


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		References







		Socioeconomic inequalities in depression and the role of job conditions in China

		1 Introduction


		2 Data and methods

		2.1 Sample


		2.2 Variables

		2.2.1 Depression measure


		2.2.2 SES measures

		2.2.2.1 Job conditions measures


		2.2.2.2 Job demands measures


		2.2.2.3 Job resources measures







		2.2.3 Control variables







		2.3 Statistical analyses







		3 Results

		3.1 The association between SES and depression


		3.2 The mediating effect of job conditions


		3.3 Sensitivity analysis







		4 Discussion


		5 Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Supplementary material


		References







		The impact of neighborhood environment on the mental health: evidence from China

		1 Introduction


		2 Literature review

		2.1 The effect of socioeconomic status on individual mental health


		2.2 Mediating effects of neighborhood effects

		2.2.1 Perception of environmental pollution


		2.2.2 Community social interaction







		2.3 Differences in urban–rural communities


		2.4 The present study







		3 Method

		3.1 Data source


		3.2 Instruments

		3.2.1 Independent variable


		3.2.2 Dependent variable


		3.2.3 Mediating variables


		3.2.4 Control variable







		3.3 Analysis method







		4 Results

		4.1 Descriptive statistics


		4.2 Model fitness checker and path analysis


		4.3 Test for the bootstrap mediation effect


		4.4 Test for differences in urban–rural communities







		5 Discussion

		5.1 Main results


		5.2 Interpretation

		5.2.1 Socioeconomic status and mental health


		5.2.2 Mediating effects of environmental pollution perception and community social interaction


		5.2.3 Urban and rural community differences







		5.3 Reliability and validity







		6 Limitations and future directions


		7 Conclusion


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Burnout and its relationship with depressive symptoms in primary school teachers under the “Double Reduction” policy in China

		Introduction


		Methods

		Study design and participants


		Measures and procedures

		Basic information


		Burnout


		Depression


		Statistical analysis












		Results

		Demographic characteristics


		Prevalence of burnout in primary school teachers


		Factors associated with burnout and its three components in primary school teachers


		The association between burnout and depressive symptoms in primary school teachers







		Discussion

		Strengths and limitations


		Practical implications







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Machine learning algorithms to predict depression in older adults in China: a cross-sectional study

		Introduction


		Research data and methods

		Data sources


		Outcome variable


		Sociodemographic factors


		Health status


		Behavioral factors


		Mental health factors


		Statistical analysis







		Findings

		Descriptive analysis results


		Predicting depression in Chinese older adults using the ML models


		Feature importance and variables interpretation







		Discussion

		Major findings


		Identifying key predictors of depression in the older adult


		Optimizing older adult depression prediction with lightGBM and SHAP







		Limitations


		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher's note


		Abbreviations


		References







		Factors influencing childbirth fear among Asian women: a scoping review

		1 Introduction


		2 Materials and methods

		2.1 Literature search







		3 Results

		3.1 Maternal demographics


		3.2 Clinical factors


		3.3 Healthcare services


		3.4 Childbirth education and access to information


		3.5 COVID-19 pandemic







		4 Discussion

		4.1 Strengths and limitations







		5 Conclusion


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		Publisher’s note


		References







		Implementation of RedCap data systems in Kenyan psychiatric rehabilitation: a community case study

		Introduction


		Context


		Key programmatic elements

		Electronic data system selection


		Confidentiality


		Data value selection


		Data collection time points


		Data collection progress







		Discussion


		Constraints


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		References







		Acceptability and efficacy of the culturally adapted problem management plus intervention for people with disability in Pakistan: a pilot cluster randomized controlled trial

		Background


		Methods


		Results


		Clinical Trial Registration


		Introduction


		Methods

		Research setting


		Participants


		Randomization


		Intervention details

		Intervention







		Training and supervision


		Outcomes

		WHO Disability Assessment Scale (WHODAS 2.0)


		Depression anxiety and stress scale (DASS-21)


		Multidimensional Scale of Perceived Social Support (MSPSS)


		Satisfaction with Life Scale (SWLs)


		Posttraumatic stress disorder (PTSD) symptoms Checklist (PCL-C)


		Client Satisfaction Questionaire (CSQ-8)


		Acceptability of the intervention







		Ethical considerations


		Quantitative data analysis


		Qualitative data collection and analysis







		Results

		Participant recruitment


		Demographic characteristics


		Outcomes


		Acceptability of the intervention

		Client satisfaction questionnaire







		Insights from qualitative interviews

		Development of cognitive coping skills


		Improved help-seeking


		Cross-cultural adaptation


		Barriers to participation


		Skill development of health workers












		Discussion

		Summary of findings


		Acceptability of the intervention


		Effectiveness of the intervention


		Cultural adaptation: findings from qualitative analyses


		Suggestions and recommendations







		Conclusion


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Conflict of interest


		Supplementary material


		References







		Sleep disturbance among Chinese survivors of childhood sexual abuse: associations with perceived discrimination and rumination

		Background


		Methods


		Results


		Limitations


		Conclusions


		1 Introduction


		2 Methods

		2.1 Participants and procedure


		2.2 Measures

		2.2.1 Childhood Sexual Abuse Questionnaire


		2.2.2 Inventory of Depressive Symptomatology Self-Report


		2.2.3 Perceived Discrimination Scale


		2.2.4 Ruminative Response Scale







		2.3 Statistical analysis







		3 Results

		3.1 Group comparisons


		3.2 Correlations


		3.3 Direct and indirect effects







		4 Discussion

		4.1 Implications


		4.2 Limitations







		5 Conclusions


		Data availability statement


		Author contributions


		Funding


		Conflict of interest


		References







		Post-traumatic stress disorder and its associated factors among internally displaced people due to conflict in Northwest Ethiopia

		Introduction


		Methods

		Study design and period


		Study area


		Study population and sampling technique

		Eligibility criteria







		Sample size and sampling procedure


		Study variables

		Dependent variables


		Independent variables







		Data collection measurement tool

		Demographic data


		Post-Traumatic Stress Disorder Checklist for DSM-5 (PCL-5)


		Psychological distress assessment using the Kessler-10 scale


		Use of substance


		Oslo Social Support Scale


		Being violated







		Data collection procedure


		Data quality control


		Data processing and analysis







		Results

		Sociodemographic characteristics of the study participants


		Trauma-related factors of the study participants


		Psychosocial and substance use factors


		Prevalence of post-traumatic stress disorder among the IDP


		Associated factors of post-traumatic stress disorder







		Discussion

		Practical implications for public health


		Strengths and limitations







		Conclusion


		Operational definitions


		Data availability statement


		Ethics statement


		Author contributions


		Funding


		Acknowledgments


		Conflict of interest


		Publisher’s note


		Abbreviations


		References


















OPS/images/fpubh-12-1417861/fpubh-12-1417861-t001.jpg
Variables Healthy controls PPD patients F for

(N =430) (N =73) Chi-square
Age (mean:+SD) (years) 2957+4.123 282523785 1348 501 001
Career 226 4 0.688
Unemployment 197 33
White-collar 139 2
Blue-collar 10 1
Institution stuff 34 6
Individual businessman 50 5
Education 0.865 4 093
Tliteracy 63 1
Completed elementary school 51 10
Completed vocational or technical training 82 n
Higher education training 226 40
Postgraduate training 8 1
Family 7.092 2 0029
Living with spouse only 186 20
Living with parents 62 i
Living with parents-in-laws 182 a2
Economic status 2758 2 0.252
Upper class 102 1
Middle class 32 61
Poverty level 7 1
Feeding patterns 5222 2 0073
Exclusive breast feeding 28 )
Combination of both 17 29
Feeding-bottle 35 12
Personality 2998 2 0.223
Extroverted 10 4
Average 348 60
Introverted 72 9
Antenatal depression 39.602 2 0.000
Yes 2 20
No 405 52
Antenatal anxiety 64.283 3 0.000
Yes 46 35
No 381 38
‘Traumatic or stressful event during pregnant 14.978 1 0.001
Yes 14 10
No 416 63
Prenatal education 0.044 1 0886
Yes n 18
No 319 55
Doula-assisted delivery 0.04 1 0341
Yes 13 20
No 317 53
Pain-managed childbirth 0.002 1 0.963
Yes 199 34
No 231 39
Newborn illness or disease 1417 1 0.234
Yes 30 8

No 400 6





OPS/images/fpubh-13-1386566/fpubh-13-1386566-e001.jpg
_Z@/2p(1-p)

n
&2





OPS/images/fpubh-12-1417861/fpubh-12-1417861-g001.jpg
3.287

traumatic or stressful event during pregnant] I

: 6.072
antenatal anxiety e
i 3515
antenatal depression —_
i 3.757
feeding-bottle [ ]

i 2433

living with parents in laws

| e o e e e
ANONAUD HH0A DO NID

Odds Ratio for each risk factor





OPS/images/fpubh-13-1386566/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1417861/fpubh-12-1417861-e001.jpg





OPS/images/fpsyt.2025.1431839/table4.jpg
LL UL Ratio of indirect to total

95% ClI 95% Cl effect (%)
CSA—PD—SD 0.01 0.09 0.050 17.99%
CSA—Rumination—SD 0.01 027 0.014 0.151 0278 5.04%

CSA—PD—Rumination

0.03 0.09 0.063 22.66%
—SD

PD, perceived discrimination; CSA, childhood sexual abuse; SD, sleep disturbance.





OPS/images/fpubh-12-1417861/crossmark.jpg
(®) Check for updates






OPS/images/fpsyt.2025.1431839/table3.jpg
Dependent variable Independent variable

SD CSA
PD CSA
CSA
Rumination
PD
CSA
SD PD
Rumination

PD, perceived discrimination; CSA, childhood sexual abuse; SD, sleep disturbance.

0.28

0.40

0.08

079

0.15

0.13

0.20

SE
0.03
0.03
0.02
0.02
003
0.05

0.05

9.77

15.01

3.81

4191

5.05

2.68

4.35

<0.001

<0.001

<0.001

<0.001

<0.001

<0.01

<0.001






OPS/images/fpsyt.2025.1431839/table2.jpg
CSA  sSD PD Rumination
CSA —
SD 0.353* _
PD 0.48** 0.41** —_
Rumination 0.46** 0.42%* 0.83** _
Gender -0.06* 0.06 -0.06* -0.03
Age 0.15%* 0.06* 0.14** 0.11*+*
Birthplace -0.05 0.00 -0.02 -0.01
Left-behind experience | -0.27%* | -0.30%* | -0.29** -0.29%
Single-parent family -0.31%% | -0.24%% | -0.28%* 029"
M 8.20 1.50 7.73 48.61
SD 4.55 1:51 3.60 17.44

PD, perceived discrimination; CSA, childhood sexual abuse; SD, sleep disturbance.

Left-behind experience refers to the experience of a child growing up without companionship
by out-working parents who migrate to cities but leave their children behind in villages.

*p <.05; **p <.01.
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Depression

© CESDI:
o CESD2:
© CESD3:
o CESD4:
© CESDS:
© CESDE:
© CESDT:
© CESDS:
© CESDS:

Feeling bothered
Difficulty with concentrating
Feeling biue/depressed
Everything was an effort
Hopelessness

Feeling nervous/fearful
Lack of happiness
Loneliness.

Inabilty to get going

© CESD10: Sleep disturbances

Anx

© GAD: Nervousness or anxiety
© GAD2: Uncontrollable worry

© GAD3: Generalized worry

© GADA: Trouble relaxing

© GADS: Restlessness

© GADS: Iritabilty

© GAD?: Fear of awful events.
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Expectedinfivence Bridge Expected Influence (1-step)
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GAD7 GADT -
CESD7 GAD2~
CESDS CESDS -
CESD2 CESD7 -
CESD10 GADS
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Variable

Gender
Male
Female

Age (year)
60~69years
70~79years
80~89years
290years

Ethnic group

Annual income (RMB)
20,000
20,001 ~50,000
50,001 ~100,000
100,000
Missing
Residential situation
‘With household member
Alone
Ina nursing home
Missing
Marital status
Married
Divorced
Widowed
Never married
Missing
Number of children
0
1
2
3
4
>5
Missing
Possession of a retirement pension
Yes
No
Missing
Medical insurance for urban workers and residents
Yes
No
Missing
‘The new rural cooperative medical insurance
Yes
No
Missing

SD, Standard deviation.

N (%)

2,195 (43.99)
2,798 (56.01)

632 (12.66)

1,534 (30.72)
1,547 (30.98)
1,280 (25.64)

4350 (87.12)
41 (0.82)
95 (1.90)
244 (489)
263 (5.27)

1,544 (30.92)
1,042 (20.87)
907 (18.17)
1,144 (2291)
356 (7.13)

3,884 (77.79)
832 (16.67)
218 (438)
53 (1.06)

2,426 (48.59)
25 (050)
2451 (49.09)
43 (0.86)
48 (0.96)

397 (7.95)

443 (887)
812(16.26)
882 (17.66)
818 (16.38)
1,345 (26.94)

296 (5.93)

1,797 (35.99)
3,072 (61.53)
123 (246)

1,497 (29.98)
3,146 (63.01)
350 (7.01)

2,659 (53.25)
2,082 (41.70)
252(5.05)

Mean

8191

5104448

SD

1022

37,625.00
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Items context Mean SD

CESD1 Feeling bothered 0.797 0578 0396
CESD2 Difficulty with concentrating 1049 0702 0203
CESD3 Feeling blue/depressed 0734 0559 0478
CESD4 Everything was an effort 1053 0727 0305
CESDS Hopelessness 1016 0.784 0208
CESDG Feeling nervous/fearful 0,656 0528 0360
CESD7 Lack of happiness 1190 0891 0227
CESDS Loneliness 0,689 0659 0366
CESDY Inability to get going 0,520 0.586 0374
CESDI0 Sleep disturbances 1043 0,635 009
GADI Nervousness or anxiety 0312 0558 059
GAD2 Uncontrollable worry 0218 0490 0.687
GAD3 Generalized worry 0.257 0536 0639
GAD4 Trouble relaxing 0.185 0464 0665
GADS Restlessness 0.148 0414 0.601
GADS Trritability 0.183 0448 0532
GAD7 Fear of awful events 0.121 0372 0473

CESD-10: the ten-item Center for Epidemiologic Studies Depression Scale; GAD-7: the seven-item Generalized Anxiety Disorder Scale; SD: Standard deviation.





OPS/images/fpubh-12-1370359/fpubh-12-1370359-g003.jpg
Average correlation with original sample

o= bridgeExpectedinfivence o= expectedinfuence

—————————

%

0%

6%
Sampled cases

% 0% %






OPS/images/fpubh-12-1370359/fpubh-12-1370359-g004.jpg
o Depression





OPS/images/fpubh-13-1664925/crossmark.jpg
©

|





OPS/images/fpubh-12-1436672/fpubh-12-1436672-t007.jpg
Variables Significance  Adjusted 95% C.I. for
in the odds AOR
model ratio

Lower Upper
limit limit

University
Al Quds 0.006 0.691 0530 0.902
University

Hebron 0578 1087 0810 1459
University

An-Najah Reference

University

Gender

Male 0,000 0521 0397 0.684
Female Reference

Father's work

Currently 0048 0784 0616 0.998
working

Nowork Reference

Family monthly income ($)

Less than 500 0333 1272 0781 2071
500 t0 1,000 0.621 L1 0733 1682
1,001 t0 1,600 0177 0.740 0478 1145
More than 0.240 0.764 0.488 1197
1,600

No income Reference

Coping strategies

Active coping 0018 0907 0837 0.983
Pos 0.036 0928 0865 0.995
refran

Planning 0002 1156 1054 1.268
Venting 0,003 1149 1048 1259
Humor 0.005 0855 0767 0.952
Acceptance 0.000 0842 0777 0912
Religion 0.001 1146 1061 1238
Self-blame 0.000 1492 1370 1625
Denial 0018 1088 1014 1167
Behavioral 0,000 1247 1146 1358

disengagement

The logistic regression model was adjusted for: university study year, faculty, gender, living
place, marital status, family income, area of living, father’s education, father’s work, mother’s
education, mother’s work, age, active coping, \use of informational support, positive
reframing, planning, emotional support, venting, humor, acceptance, religion, sel-blame,
slf-distraction, denial, substance use, and behavioral disengagement

*s, American dollas.
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Variables  Significance = Adjusted 95% C.I. for

in the odds AOR
model ratio
Lower Upper

limit limit
Facilities
Faculties of 0076 1370 0.968 1939
Science
Faculties of Art 0031 1399 1032 1.896

(Humanities)

Facilities of Reference

Health

Gender

Male 0010 0713 0552 0922
Female Reference

Area of living

Southern 0077 1.266 0975 Lot
Middle 0.020 0717 0.541 0.949
Northern Reference

Father work

Has work 0.001 0679 0545 0.845
currently

No work Reference

Coping strategies

Active coping <0001 0.823 0760 0.892
Emotional 0.043 0928 0863 0.998
support

Humor <0.001 0816 0732 0.908
Religion <0.001 1258 1175 1347
Self-blame <0001 1283 1188 1385
Denial <0.001 1269 1151 1.400
Behavioral <0.001 1321 1177 1482

disengagement

The logistic regression model was adjusted for: University study year, faculty type, gender,
iving place, marital status, family income, area of living, father’s education, father’s work,
mother's education, mother’s work, age, active coping, use of informational support, positive
reframing, planning, emotional support, venting, humor, acceptance, religion, sel-blame,
self-distraction, denial, substance use, and behavioral disengagement
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Histories of childhood sexual abuse Gender

Variable X/t X2/t
Yes (n = 565) No (n = 645) Male (n = 824) Female (n = 368)

SD 1.97 (1.49) 1.07 (1.40) 10834 1.44 (1.50) 1.62 (1.54) 4191
Insomnia 270 (47.79%) 189 (29.30%) 4371 s (36.53%) 158 (42.93%) 217
Hypersomnia 117 (20.71%) 61 (9.46%) 30.38%%* 112 (13.59%) 66 (17.10%) 258
DSP 11 (1.95%) 11 (1.71%) 0.10 11 (1.33%) 11 (2.85%) 378
CSA 11.85 (4.40) 5.00 (0.00) BeSF 8.39 (4.70) 7.59 (4.19) 213*

PD 9.56 (3.19) 612 (3.14) 18.86% 9.56 (3.19) 612 (3.14) 1.99%
Rumination 57.38 (14.97) 40.93 (15.75) 18.54*** 48.99 (16.78) 47.82 (18.38) 1.09

PD, perceived discrimination; CSA, childhood sexual abuse; SD, sleep disturbance; DSP, delay sleep phase.
*p <.05; **p <001
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Coping
Mean (SD)

Depression

Pearson correlation

P-value

Anxiety

Pearson correlation

P-value

Coping strategies
Active coping

Use of informational
support

Positive reframing
Planning

Emotional support
Venting

Humor

Acceptance

Religion

Self-blame
Self-distraction

Denial

Substance use

Behavioral disengagement

SD, standard deviation.

4.92(1.65)

3.92(1.66)

439 (£1.84)
4,67 (£1.61)
379 (£1.63)
450 (£1.57)
255 (1.18)
4.92(1.68)
643 (£1.72)
3.97 (£1.76)
483 (£1.64)
400 (£1.93)
233 (20.99)

391 (£1.61)

~0.057*

0.018

0.034
0.185
~0.004
0.149
~0.117
-0.028
0239
0.300
~0.042
0.186
~0.078

0.234

0.015

0433

0.147

<0.001

0.858

<0.001

<0.001

0233

<0.001

<0.001

0.072

<0.001

0.001

<0.001

0.062

0151

0.067
0310
0120
0303

-0015

~0.030
0235
0435
0.096
0304
0021
0343

0.008

<0001

0005

<0001

<0001

<0001

0532

0195

<0001

<0001

<0001

<0001

0371

<0001
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0. 904*** 0. 914***

0.262***

0.091*** 0.106*

0.480***
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Sociodemographic
variables

University

AlQuds University
Hebron University
An-Najah University
Study year
First-year

Second-year

Third-year

Fourth-year

Fifth and six-years
Faculty

Science Faculties
Faculties of art (Humanities)
Health sciences faculties
Gender

Male

Female

Living place

City

Village

Refugee camp

Marital status.
Single

Not single

Area of living
Southern area

Middle area

Northern area
Father's education
<12years of schooling
> 12years of schooling
Father's work

No work

Has work currently
Mother’'s education
<12years of schooling
> 12years of schooling
Mother's work
Nowork

Has work currently
Family monthly income ($)*
Less than 500

From 500 to 1,000

1,001 t0 1,600

More than 1,600

No income

<11
Total N =710

n

18
163
212
175

2

7

528

240

470

342
335
33

6

25

177

355

355

243

467

337

373

464

246

67
207
189
191

56

Nosignificant difference was found by age (t-test p-value =0.970).

*s, American dollars.

50.8%
23.4%

25.8%

166%

23.0%

29.9%

24.6%

5.9%

10.4%

152%

74.4%

33.8%

66.2%

48.2%

47.2%
4.6%

93.5%

65%

40.6%

345%

24.9%

50.0%

50.0%

342%

65.8%

47.5%

52.5%

65.4%

34.6%

9.4%

292%

26.6%

26.9%

Anxiety

211
Total N =1,105

n

401
360
344

140
250
392
263

60

138
164
803

197
908

494
557

54

1018

87

529
253

323

607

498

509
59

589

516

810

295

162
407
229
204

103

36.3%
32.6%

3L1%

127%

22.6%

35.5%

23.8%

54%

125%

148%

727%

178%

822%

447%

50.4%
4.9%

92.1%

7.9%

47.9%

22.9%

292%

54.9%

45.1%

46.1%

53.9%

53.3%

16.7%

733%

26.7%

147%

36.8%

207%

185%

Chi-Square

P-value

<0.001

0.057

0.409

<0.001

0.351

0.266

<0.001

0.040

<0.001

0.015

<0.001

<0.001
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Maladaptive cognitive strategies

Mediating variables

Perceived discrimination & Rumination

Childhood trauma Psychological outcomes

Independent variable Dependent variable

Childhood sexual abuse Sleep disturbance
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Depression

>11
Total Chi-
N =1,196 square
p-
Value

University
Al Quds 302 48.8% 460 385% <0001
University
Hebron 149 241% 377 315%
University
An- Najah 168 27.1% 359 300%
University
Study year
First-year 100 162% 158 132% 0127
Second-year 132 21.3% 281 23.5%
Third-year 189 305% 415 34.7%
Fourth-year 159 25.7% 279 23.3%
Fifth and 39 63% 6 53%
six-year
Faculty
Science 6 1% 143 120% 0373
faculties
Faculties of 84 13.6% 188 15.7%
art
(Humanities)
Health 466 75.3% 865 723%
sciences
faculties
Gender
Male 189 305% 28 207% <0001
Female 430 69.5% 948 793%
Living place
City 31 502% 525 $39% 0015
Village 275 14.4% 617 51.6%
Refugee camp 3 53% 54 45%
Marital status
Single S84 943% 1,098 9L8% 0049
Not single 35 57% 98 82%
Area
Southern area 212 39.1% 575 481% <0001
Middle area 25 347% 283 2.7%
Northern area 162 262% 338 28.3%

Father's education

<12years of 302 48.8% 660 55.2% 0.010
schooling

> 12years of 317 512% 536 448%

schooling

Father's work

No work 209 33.8% 543 454% <0001
Currently 410 66.2% 653 54.6%

working

Mother’s education

< 12years of 293 47.3% 633 529% 0024
schooling

> 12years of 326 527% 563 47.1%

schooling

Mother's work

Nowork 407 63.8% 867 725% 0003
Has work 212 3420 329 27.5%

currently

Family monthly income ($)*

Less than 500 59 9.5% 170 142% <0001
50010 1,000 188 30.4% 426 35.6%

1,001 t0 1,600 158 25.5% 260 21.7%

More than 160 25.8% 235 19.6%

1,600

No significant difference was found by age (~-test p-value=0.518).
*$, American dollars.
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Depression Anxiety

Scale cut- n

off point

<1 619 341% 710 39.1%
21 1196 65.9% 1,105 609%

Total N = 1851
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6th Week Outcome Effect Size  Statistics 20th Week follow-up Effect Size  Statistics
Adjusted Mean Difference (Cohen'sd) t, p Adjusted Mean Difference = (Cohen's d) t.p

(95% Cl) (95% Cl)
TAU - IA-PM+ TAU - |IA-PM+
‘WHODAS 592 (3.01, 8.83) 0.66 4.02,.001 7.80 (4.62, 10.98) 0.80 4.86, .001
DASS 5.39 (2.20, 8.58) 0.55 3.34,.001 5.39 (2.20, 8,58) 0.55 3.34,.001
Depression 1.61 (0.47, 2.75) 0.46 2.79,.006 3.22 (2.07, 4.36) 0.91 5.55,.001
Anxiety 2.09 (1.04, 3.15) 0.65 3.93,.001 2.65 (1.75, 3.55) 0.96 5.81,.001
Stress 1.69 (0.51, 2.87) 0.47 2.83,.005 | 2.20 (1.08, 3.32) 0.64 7 3.91,.001
PCL-C 8.76 (4.94, 12.57) 0.75 4,54,.03 7.51 (3.57, 11.46) 0.62 2.16, .001
MSPSS -4.22 (-7.97, -0.46) 0.37 2.22,01 -4.34 (-8.31, -.038) 0.35 1.72, .03
SWLs 2.05 (0.49, 3.62) 043 2.60,.001 -1.12 (-2.41, -0.17) 0.28 3.77, .09

IA-PM+, Indigenously adapted Problem Management Plus; WHODAS, WHO Disability Assessment Schedule; DASS, Depression, Anxiety and Stress Scales PSP, Perceived Social Support;
PCL-C, PTSD Checklist Civilian version; MSPSS, Multidimensional Scale of Perceived Social Support; SWLs, Satisfaction with Life Scale.
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Participants

characteristics

University

Al Quds University
Hebron University
An-Najah University
Study year
First-year
Second-year
Third-year
Fourth-year

Fifth and six-year
Faculty

Faculties of Science
Faculties of Art (Humanities)
Facilities of health
Gender

Male

Female

Place of living
City

Village

Refugee camp
Marital status
Single

Not single

Family income ($)**
Less than 500

50010 1,000

1,001 t0 1,600

More than 1,600

No income

Area

Southern area

Middle area

Northern area
Father's education
<12years of schooling
> 12years of schooling
Father's work
Nowork

Currently working
Mother’s education
<12years of schooling
> 12years of schooling
Mother's work
Nowork

Has work currently

N=1851 for all variables.
*SD, standard deviation.
#+$, American dollars.

526

527

258
113
604
438

102

212
272

1331

437

1378

836
892
87

1682

133

229
614
418
395

159

817

498

500

962

853

1063

926
889

1274

541

42.0%

29.0%

29.0%

14.0%

22.0%

33.0%

241%

5.6%

11.7%

15.0%

73.0%

24.0%

75.9%

46.1%

49.1%

48%

92.7%

7.3%

126%

33.8%

23.0%

21.8%

8.8%

45.0%

27.4%

27.6%

53.0%

47.0%

41.4%

58.6%

51.0%

49.0%

702%

29.8%
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Intervention Group

Subcategory Control Group (n=74) (IA-PM+, n= 74)

Socio-demographic Characteristics

Gender Male “ - 81 (54.7%)
Female - - 67 (45.3%)
Nuclear - - 78 (52.7%)
Family System Joint - = 70 (47.3%)
Education Tlliterate = - 57 (38.5%)
Primary - - 58 (39.2%)
Middle - - 26 (17.6%)
Matric - - 3 (2.0%)
Intermediate - - 4 (2.7%)
Marital Status Unmarried # & 56 (37.8%)
Married 2 = 92 (62.2%)
Age 38.95 + 10.65 36.15 + 12.02 37.55 + 11.40
Duration of Disability - - 18.65 + 14.79

Disability Characteristics

Disability Type Lower Limb (Mobility) - ‘ - 84 (56.8%)
Vision - - 13 (8.8%)
Hearing - - 2 (1.4%)
Upper Limb (Independent Living) = - - 7 (4.7%)
Locomotor (Self-care) - - 42 (28.4%)

Disability Actiology | Congenital . - 60 (40.5%)
Accident - - 30 (20.3%)
Infection - - 33 (22.3%)
Senile - - 13 (8.8%)
Stroke = = 12 (8.1%)

Clinical Baseline Data

GHQ 2091 + 6.41 21.83 £6.71 =2
WHODAS 3599 +8.21 36.36 +7.72 -
DASS - Depression 11.54 + 4.11 1245 + 4.05 -
DASS - Anxiety 11.74 £ 3.75 1221 £3.19 =
DASS - Stress 11.93 £ 3.49 13.07 + 3.96 -
PCL-C 20.81 + 11.61 21.74 £13.21 =

MSPSS 46.24 + 13.48 46.84 + 13.56 -

SWLs 18.55 + 4.78 16.50 + 4.83 »
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Session Core Detail

component
Session-01 Stress Islamic stress management techniques, like
management prayer (Salah) and mindfulness (Dhikr),

aligning with the cognitive-behavioral
principles of PM+ while adding a spiritual
dimension (11).

Session-02 = Problem solving | Problem-solving within the TA-PM+ is framed
through Islamic concepts of patience (Sabr)
and reliance on God (Tawakkul), providing a
culturally coherent approach to

challenges (12).

Session-03  Behavioural Activities promoted by this component are

activation chosen for their cultural and religious
significance, fostering a sense of achievement
and community integration (7, 8).

Session-04  Social support This component emphasizes the role of the
Muslim community (Ummah) in offering
support, leveraging Islamic teachings on
communal care and solidarity (7, 8).

Session-05  Resilience Reflects the Islamic emphasis on continuous

self-improvement (Tazkiyah) and resilience,

encouraging participants to maintain progress

and prepare for future challenges with a
spiritual outlook (7, 8).
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Correlation coeffi Regression coe

MeetingT1 - CognitiveT1 (1 = 7168) 0.078%++ 0.142%%%
CommunicationT1 - CognitiveT1 (n = 7162) 0261%++ 042345+
MeetingT2 - Cognitive 2 (n = 7951) 0.063*++ 0.118%#+
CommunicationT?2 - CognitiveT2 (n = 6398) 0263+ 049155
MeetingT3 - CognitiveT3 (n = 10027) 00567+ 0,108+
CommunicationT3 - CognitiveT3 (n = 8397) 0.282%%+ 0,543+
MeetingT4 - CognitiveT4 (n = 9546) 0.050%#+ 0.072%%%
CommunicationT4 - CognitiveT4 (n = 8032) 0242%%% 034155

T1 represents the baseline, and T2, T3, and T4 represent the follow-up visits. ***P <0.001
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No. of clusters assessed for eligibility (n= 54)

Person Living With Disabilities (n=148)

Enrolment

Randomized (n= 54)

Clusters allocated to intervention (n= 27) Clusters allocated to control (n=27)

Average cluster size (n=3) Average cluster size (n=3
PLWDS allocated to intervention (74) PLWDS allocated to control (74)

Allocation

8 week post assessment (n= 74) 8t week post assessment (n= 74)
Refused (n= 0) Refused (n= 0)
Lost to follow up (n=0) Lost to follow up (n=0)

Post
Assessment

20" week post assessment (n= 74) 20" week post assessment (n= 74)
Refused (n=0) Refused (n=0)
Lost to follow up (n=0) Lost to follow up (n=0)

Follow up

Analysis (n= 74) Analysis (n= 74)

Analysis
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Correlation Regression

AELELIES coefficient coefficient

MeetingT1 - CognitiveT1

-0017 ~0026
(n=7168)
CommunicationT1 -

021244 0340
CognitiveT1 (1 =7162)
MeetingT2 - CognitiveT2

—0042%% ~0.068%+*
(n=7951)
CommunicationT2 -

0211 0396+
CognitiveT? (1 = 6398)
MeetingT3 - CognitiveT3

~0.064%+ ~0.106%+*
(n=10027)
CommunicationT -

0.225%4 0.439%%
CognitiveT3 (n = 8397)
MeetingT4 - CognitiveT4

~0.038%5 ~0047%%%
(n=9546)
CommunicationT4 -

0197 02867+

CognitiveT4 (1 = §032)

T1 represents the baseline, and T2, T3, and T4 represent the follow-up visits. **%p <0.001.
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n=(Ze+2 ¥',(p (1-n),p -9 ))/(e -p )*:
n=(1.96+0.84)?, (0.287(1-0.287), 0.166(1-0.166)/

(0.287-0.166)” = 124 for urban population and 124
for rural population.
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Anxiety Depression

B (se) 95%CI B (se) 95%CI
Indirect effect
Subjective social support — Inferiority feelings — Anxiety/depression ~0.114 (0.018) ~0.144 0 ~0.080 ~0.098 (0.017) ~0.132t0 ~0.066
Direct effect
Subjective social support — Anxiety/depression ~0.191 (0.039) ~0.27010~0.114 ~0.244 (0.040) ~032810-0.171
Total effect ~0.305 (0.039) ~0.37410-0.205 ~0.342(0.038) ~041210-0.263
37.4% 287%

“The proportion of total effect mediated

Bootstrap samples were 500.
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Variable Anxiety symptom* Depression symptom* Inferiority feelings'

Adjusted OR P Adjusted OR P Adjusted OR P
(95%Cl) (95%CI) (95%Cl)

Disability grade, grade Il 0.96(0.75-1.22) 0732 088 (0.7-1.11) 0.266 097 (077-121) 0.766
Disability grade, grade IT 0.91(0.65-1.27) 0564 0.90 (0.65-1.24) 0523 127(0.92-1.76) 0.150
Disability grade, grade T 1.28 (0.80-2.05) 0300 151 (0.97-2.34) 0.069 141(0.90-2.21) 0.135
‘Time duration after physical disabilities, year 1.00 0.99-1.01) 0754 0.99 (0.98-0.99) 0.027 100 (0.99-1.01) 0.779
Comorbid with other disabilities, yes 177 (137-2.27) 0.000 208 (1.62-2.66) 0,000 157 (1.23-2.00) 0,000
Influence of daly travel, yes 135 (1.03-1.78) 0032 142 (1.10-1.83) 0,007 107 (0.83-1.37) 0619
Influence of social interaction, yes 1.73(1.32-2.27) 0.000 202 (1.57-2.60) 0.000 245 (191-3.14) 0.000
Internet use habit, yes 0.58(0.39-0.86) 0.007 1.04(0.73-1.48) 0813 087 (0.61-124) 0433
Objective social support (scale score) 0,99 (0.94-1.03) 0546 097 (093-1.02) 0214 0.99 (095-1.03) 0,699
Subjective social support (scale score) 0.940.92-096) 0.000 093 (0.91-0.95) 0,000 092 (0.90-094) 0.000
Utilization of social support (scale score) 1.00(0.95-1.06) 0940 099 (0.94-1.04) 0777 0.96 (092-1.01) 0.130
Inferiority feelings, sometimes/always 488 (3.77-632) 0,000 379 (3.00-4.79) 0,000 = -

#Adjusted by age, gender, educational level, marital status, job, family's average monthly income, number of children, religious belief, cohabitation status and Inferiority feelings. 'Adjusted
by age, gender, educational level, marital status, job, family’s average monthly income, number of children, religious belief and cohabitation stat
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Anxiety symptom Depression symptom Inferiority feelings

Variable Detection P Detection 2 Detection 2
rate (%, 95CI) rate (%, 95CI) rate (%, 95CI)

Age
<42 367 48.5 (432-539) 0.266 534 (47.9-58.8) 0.019 68.4(63.4-73) 0.000
>42and <52 386 539 (49.2-58.5) 627 (58.4-66.8) 668 (62-71.3)
>52and <60 358 489 (43-54.8) 62.6(57.9-67) 62.3(564-67.9)
260 302 471 (42-52.2) 62.9.(57.4-68) 515 (45.8-57.1)

Gender
Male 925 465 (433-49.7) 0.001 582 (55.2-61.1) 0.024 596 (56.5-62.5) 0.002
Female 528 553 (50.8-59.7) 64.2(59.7-68.4) 676 (64-71.1)

Educational level

literate 195 57.9.(50.5-65) 0007 67.7 (60.2-74.4) 0,000 59(52.8-649) 0,609
Primary or junior 825 502 (46.7-53.6) 632 (60.3-65.9) 633 (59.6-66.8)
High school 23 489 (423-555) 5.4 (48-623) 609 (53.6-67.8)
College and Higher 200 105 (33.2-482) 475 (10.7-54.4) 645 (57.8-707)

Marital status
Married L4 485 (454-516) 0002 588 (56.2-61.3) 0.001 597 (57.3-62) 0000
Unmarried 162 151 (387-516) 574 (511-63.5) 69.1(62-755)
Widowed or divorced 177 61.6 (54-687) 729.(65.3-79.3) 74(67.7-793)

Job
Yes 419 413 (37.3-45.4) 0000 527 (47.2-58.3) 0.000 573 (513-63.1) 0009
No 1,034 53,1 (49.9-56.2) 634 (60.7-6.1) 646 (61.6-67.5)

Family's average monthly income

<3,000 RMB 581 47 (428-513) 0.000 547 (50.3-59) 0.000 59.7 (56-63.4) 0.003
3,000 and <5,000 197 38.6(32.9-44.6) 55.3 (48.1-623) 55.3(49.2-61.3)
5,000 675 55.3(51.2-59.3) 667 (62.4-70.6) 67 (63.8-69.9)

Number of children

None 183 45.4(39-518) 0.444 56.8 (50.1-63.4) 0.400 689 (61.1-75.7) 0.057
One 429 49.9 (45.2-546) 59.2(54.7-63.6) 64.3(59.4-69)
Two and above 841 50.5 (46.8-54.2) 617 (58.4-64.9) 602 (56.6-63.7)

Religious belief
Yes 96 53.1 (43-63) 0.486 68.8 (57.8-77.9) 0.082 62.5(52.7-71.4) 0999
No 1,357 49.4 (46.8-52.1) 59.8(57.2-62.3) 625 (59.7-65.2)
Cohabitation status

Spouse 1,006 48.4 (44.7-52.1) 0272 59(55.9-62.1) 0.206 59.3(56.3-62.3) 0.001
Others 296 53.7 (47.5-59.8) 61.8(55.4-67.9) 70.6 (65-75.6)
Live alone 151 50.3 (42.3-58.3) 66.2 (58.4-73.3) 67.5(59.9-74.4)
Disability grade
Grade IV 679 46.5 (42.2-51) 0.003 58.2(54.4-61.8) 0.000 589 (55.3-62.5) 0.001
Grade 11T 504 49 (44.7-53.3) 57.3(53.2-61.3) 61.9 (57.3-66.3)
Grade IT 185 56.2 (49.1-63.1) 69.7 (62.6-76.1) 71.4 (63.8-77.8)
Gradel 85 64.7 (55.6-72.9) 753 (64.6-83.5) 75.3 (62.7-84.7)

Time duration after physical disal

3 543 495 (458-53.3) 0.167 63 (59.2-66.6) 0.282 635 (59.5-67.4) 0.304
>3and <6 190 495 (423-56.7) 58.9 (52-65.6) 626 (559-68.9)
>6and <13 an 462 (419-50.6) 56.9(51.5-62.2) 58.9 (54-63.6)
213 309 547 (48.7-60.5) 61.2(56.1-66) 65.4 (59.4-70.9)

Comorbid with other disabilities
No 1,105 438 (409-46.8) 0.000 549 (522-57.6) 0,000 595 (56.5-62.5) 0,000
Yes 348 68.4(63.4-73) 776 (73.2-81.5) 718 (66.2-76.9)

Impact on daily travel
No 513 355 (313-39.8) 0,000 444 (40.4-48.5) 0.000 532(49.2-57.2) 0,000
Yes 940 574 (54.6-602) 69 (66.1-71.9) 67.6(64.8-70.2)

Impact on social interaction

No 572 318 (27.9-36) 0.000 414 (37.7-452) 0,000 462 (42.2-502) 0,000
Yes 881 613 (58.3-64.2) 726 (69.6-75.5) 73.1(70-76)
Internet use habit
No 1282 509 (47.8-54.1) 0.009 59.1(56.3-61.8) 0,009 63 (60.1-65.9) 0249
Yes 171 40.4 (328-48.3) 69.6(63.8-748) 585 (51.8-64.9)
Inferiority feelings
Never 545 222(19-258) 0.000 36(322-39.9) 0.000 - -
Seldom 264 46.6 (40.1-53.2) 58 (51.7-64) -
Sometimes 425 67.5(63.1-71.7) 772 (73.4-50.6) -
Always 29 872 (82.5-908) 913 (87.2-942) -
Anxiety
No 731 - - 278 (248-31) 0.000 42(388-45.3) 0.000
Yes 72 - 93.4(91.6-94.7) 832 (80.8-85.4)
Depression
No 576 83(65-107) 0.000 - - 394 (36.1-42.8) 0.000
Yes 877 769 (74-79.5) - 77.7(75.1-80)
Social support
<30 362 657 (61-702) 0,000 787 (73.5-83.1) 0.000 76.8 (72-81) 0,000
>30and <36 306 559 (49.8-618) 693 (63.7-74.3) 742 (68.6-79.1)

>36and <44 420 493 (443-54.3) 569 (51.3-62.4) 60.7 (56.3-65)

244 365 29(243-343) 38.6(33.7-43.8) 405 (34.3-46.6)
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N (%)

Anxiety
None 731(50.3)
Mild 361 (24.9)
Moderate 184 (127)
Severe 177 (12.2)
Depression

None 576 (39.6)
Mild 334(23.0)
Moderate 228(15.7)
Severe 171(118)

Extremely severe | 144 (9.9)

Any

None 528 (36.3%)
Anyone 925 (63.7%)
Inferiority feelings

Never 545 (37.5)
Very few 264(18.2)
Sometimes 425(29.3)

Always 219(15.1)

Male
N (%)

495 (53.5)
212(229)
110 (11.9)

108(11.7)

387 (41.8)
203 (21.9)
152 (16.4)
96 (10.4)

87(9.4)

359 (38.8)
566 (61.2)

374 (40.4)
158 (17.1)
274 (29.6)

119(12.9)

Female

N (%)

236 (44.7)
149 (28.2)
74 (14)

69 (13.1)

189 (35.8)
131(24.8)
76 (14.4)
75(14.2)

57(10.8)

169 (32.0)
359 (68.0)

171(32.4)
106 (20.1)
151 (28.6)

100 (18.9)

0.004

0026

0010

0.002
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1.393%+

Inferiority feelings Depression symptoms
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PCS

Gender
PCS*Gender
NCS
Gender

NCS*Gender

B
-0318
-0221

0115
-0022
-0.128

0.096

SE
0085
0111
0053
0071
0070

0.043

MH

t
-3718
~1.990

2181
~0.308
~1.837

2202

P

0.000
0.047
0.029
0.758
0.066

0.028

R?

0.047

0.056

15.885

18998
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Categories Effect value Boot estimate LLCI uLCl Percentage

Total effect ~0.169 0028 ~0224

Direct effect ~0080 0029 ~0.137 -0023 47.337%
Mediating effect | ~0074 0033 0103 ~0.039 43.705%
Mediating effect 2 0023 0023 o011 0,034 11.799%

Total indirect effects ~0.089 0056 ~o.111 ~0.064 52.594%
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Variables Categories Frequency Percentage

Sex Female 199 47%
Male 224 53%

Age 18-24 118 27.9%
25-34 60 14.2%
35-45 95 22.5%
45 and above 150 35.5%

Religion Orthodox 422 99.8%
Muslim 1 0.2%

Educational status Not educated 149 35.2%
Primary school 112 26.5%
Secondary 83 18.7%
school
Diploma 79 19.6%
and above

Income Low 273 64.5%
Medium 104 24.6%
High 46 10.9%

Marital status Married 142 33.6%
Single 187 44.2%
Divorced/ 94 22.2%
widowed

Living circumstances =~ With family ‘ 281 66.4%
With 34 8%
other social
Alone 108 25.5%
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Variables Categories Frequency Percentage

Family history of Yes 55 13%
mental illness
No 368 87%
Family history Yes 14 3.3%
of suicide
No 409 96.7%
Hypertension Yes 28 6.6%
No 398 93.4%
DM Yes 33 7.8%
No 390 92.2%
HIV/AIDS V Yes V 17 4%
No 406 96%
Epilepsy Yes 23 5.4%
No 400 93.3%
No 363 85.8%
Cardiac illness Yes 6 1.4%
No 417 98.6%
Depression Yes 98 23.2%
No 325 76.8%
Anxiety Yes 60 14.2%
No 363 85.8%
Somatic symptom No 199 47%
Mild 84 19.9%
Moderate 44 10.4%
Severe 37 8.7%
Highly severe 59 13.9%
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Variables Categories Frequency Percentage
Alcohol Social drinker 214 50.6%
Probable 153 36.2%
alcohol
use disorder
Hazardous 39 9.2%
alcohol use
Harmful 17 4.%
alcohol use
Probable 1 0.2%
alcohol
dependence
Nicotine Never 419 99.1%
Mild 3 0.7%
Highly severe 1 0.2%
Khat Yes 10 2.3%
No 413 97.7%
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Variables Categories Suicidal behavior COR (95% CI) AOR (95% CI)

Yes

Educational level Diploma and above 5 74 Ref

Secondary school 12 71 2.51 (0.84-7.46)

Primary school 10 102 1.45 (0.48-4.42)

Not educated 14 135 1.54 (0.53-4.43)
Sex Male 13 211 Ref Ref

Female 28 171 2.66 (1.34-5.29) 2,632 (1.21-5.75)**
Age 45 years and above 7 143 Ref Ref

35-44 years 10 85 2.40 (0.88-6.55)

25-34 years 7 53 2.69 (0.90-8.06)

18-24 years 17 101 3.44 (1.38-8.59) 1.85 (0.38-8.94)
Marital status Married 7 135 Ref Ref

Divorced/widowed 6 88 1.32 (0.43-4.04)

Single 28 159 3.34 (1.44-8.02)
Living With family 20 261 Ref Ref
circumstances

With other social 4 30 1.74 (0.56-5.43)

Living alone 17 91 2.44 (1.22-4.85) 2.52 (1.06-5.97)*

I Income High 8 38 Ref Ref

Medium 6 98 0.34 (0.12-1.01)

Poor 26 247 0.50 (0.21-1.18)
History of mental illness in the family Yes 9 16 Ref Ref

No 32 336 2.054 (0.922-4.577)
History of suicide in the family Yes 3 11 Ref Ref

No 38 371 2.66 (0.71-9.96)
Hypertension Yes 3 25 Ref Ref

No 38 357 1.13 (0.32-3.91)
HIV/ADS Yes 4 13 Ref Ref

No 37 369 3.07 (0.95-9.89)
Epilepsy Yes 7 16 Ref Ref

No 34 366 4.71 (1.81-12.24) 3.82 (1.28-11.40)*
DM Yes 9 24 Ref Ref

No 32 358 4.19 (1.79-9.78) 3.37 (1.23-9.25)*
Depression Yes 22 76 Ref Ref

No . 19 305 4.65 (2.39-9.02) 3.03 (1.32-6.99)**
Anxiety Yes 13 47 Ref Ref

No 28 335 3.31 (1.60-6.83) 2.03 (0.79-5.17)

No 14 185 Ref Ref

Mild 12 72 2.20 (0.97-4.98)

Moderate 6 38 2.08 (0.75-5.77)

Severe 2 35 0.75 (0.16-3.47)

Highly severe 7 52 1.78 (0.68-4.64)
Social support Strong social support 11 143 Ref Ref

Moderate 15 156 1.25 (0.55-2.81)

social support

Poor social support 15 83 2.35 (1.03-5.35) 1.78 (0.69-4.54)
Alcohol use Never 23 191 Ref Ref

Mild 14 139 0.79 (0.38-1.62)

Moderate 2 37 0.44 (0.10-1.98)

Severe 2 15 1.11 (0.24-5.15)

Ref, Reference; *p< 0.05, *p< 0.01.
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Factors 95% C

Variables Categories

Pregnancy Yes 35 16 225 097 0.46-206 0945
No 170 175 1 1

Maternal history of | Yes 149 107 209 183 103-327 004

exposure to 1PV No % = ' L

Support foranyone | Yes 0 49 185 18 0053

victim of [PV No 125 0 |

disagreement on sexual | Yes 81 2 325 32 18257 <0001

Intercourse. No 124 159 1 1

Mean monthly family | <= 5,000 ETB 160 175 032 0315 0.158-062 0001

income (ETB) 5,000 ETB 5 16 1 1

Family size >=4 member 108 7 189 2798 161-4.85 <0001+
<4 member 97 120 1 1

Husbands substance | Yes 144 7 373 2458 <0001+

use No 61 nz 1 1

Substance useby the | Yes 59 19 366 342 1.79-650 <0001°%

respondent No 146 172 1 1

Age of women inyears | 19:and below 3 3 1
20-29 s 121 1052 0195 0032-1.186 0076
30-39 61 36 059 0.101 0015-0.672 0078

40 and above 2 31 1192 0273 0.040-1.869 0.186
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Variables

Age in years

Educational status

Occupation

Ethnicity

Education status

Religion

Substance use

ly size (mean=4)

Mean monthly family income (mean =5,000 ETB)

‘The husband has another wife.

Pregnancy (Currently)

Husband education

Husband age category

Husband oceupation

Husband Substance Use

“The husband has another wife (polygamy).

Autitudinal acceptance of wife-beating among women

Categories
<19orless
20-29

30-39

240

Total

literates (unable to read and write)
Elementary

High School
High school graduate
Total

Housewife

Daily laborer
Merchant

Private employee
Government employee
Total

Agenda

Nuer

Amahara

Oromo

Others

Total

Primary or less
Secondary and above
Total

Orthodox
Muslim
Protestant
Catholic

Others

Total

Yes

No

Total

Less than 4

4and above
Total

5,000 or less ETB.
Above 5,000 ETB
Total

No

Total

Primary or less
Secondary and above
Total

29years or less
Above 29 years

Total

Farmer

Daily laborer
Merchant

Privet institution/NGO
Government employed
Total

Yes

No

Total

Yes

No

Total

Yes (accept)

No

Total

Frequency (%)

6(1.5)
236 (59.6)
97 (24.5)
57 (14.4)
396 (100%)
42(106)
106 (26.8)
144 (36.4)
104 (26.3)
396 (100%)
257 (64.9)

6(1.5)

30(7.6)

19 (48)
84(21.2)
396 (100%)

14(35)
147 (37.1)
68(17.2)
152 (38.4)

15(38)
396 (100%)
148 (37.4)
248 (62.6)
396 (100%)
150 (37.9)

27 (68)
136 (34.1)
84(17.7)

140335
396 (100%)
78(19.)
318 (80.3)
396 (100%)
179 (45.2)
217 (54.8)
396 (100%)
335 (84.6)
61(15.4)
396 (100%)
12 (28.3)
284 (71.7)
396 (100%)
51(129)
345 (87.1)
396 (100%)

36 (9.1
360 (90.9)
396 (100%)
58 (14.6)
338 (85.4)
396 (100%)

21(53)
56 (14.1)
69(17.4)
82(207)
168 (42.4)
396 (100%)
218 (55.1)
178 (44.9)
396 (100%)
112(283)
284 (71.7)
396 (100%)
129 (326)
267 (67.4)
396 (100%)
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Variable characteristics of IPV Frequency Percentage %

Sexual violence in the last 12months 154 389
Physical violence in the last 12months 74 187
Psychological and emotional violence i the last 12months 168 424
Total PV in the last 12 months in any form 205 518
Lifetime exposure to IPV 233 588
History of IPV during childhood or before marriage from family or others 256 646
Mother's history of IPV: whose mother encountered TPV 212 535
Sever Violence 178 449
Consequences of IPV on families Physical injury with PV 13 533

couples Separated because of a 1PV 2 329
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Variables Overall fit index Significance of regression

coefficients
Outcome variables Predictors e Beta
MH HP 0.027 0.026 354524 ~0.169+* 28045+
PCS HP 0239 0.238 4015285 0471+ 20038+
NCs HP 0017 0017 25324 0.164%% 4747
MH HP 0.043 0,042 28969+ ~0.095%% ~2948%
PCS ~0.156+* ~4.680%
NGs 0138+ 6083

*p<0.05; *4p<0.0L.
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HP
PCS
NCs
MH

*<0.05; **p<0.01.

M +SD
25520512
2.000+0.493
1.431£0.637

16370525

1

0.489%*
01325

—0.164%*

NCS

1

0.142%%

MH
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Variables

cMs
School

ASU
Gender Male

Female
Growth Urban

environment | oo

Grade Freshm

an

Sopho

more
Junior

Senior

HP, hardiness Personality; PCS, positive coping styles NCS, negative coping styles MH, mental health, CMS, Clinical Medical School of Anhui Medical Universitys ASU, Anhui Sanlian

University.
*p<0.05; #4p<0.0L.

2542056

256046

2684053

246047

263048

2524052

2554042

2424045

2614057

2.63£057

198049

2044051

204£058

2014052

2034057

2024054

185£0.40

2074050

2004056

2.18+0.65

1122047

1.16£0.54

152£0.68

138£0.65

152£0.72

1412064

1.18£055

1542074

136:£0.60

169£0.65

160052

167053

162052

165053

167054

1624052

162047

159045

170£0.53

1640.62
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Variable Estimate (§) Std. Error p-value el
Gender (ref. male)

Female 7420 1280 5798 <0.001% 4.909,9.932
Group (ref. Jordanian)

Syrian Refugee 2759 1173 2352 0019+ 0.457,5.060
Education (ref. HS or less)

College or graduate studies 4180 1231 -3397 <0001++%

Employment (ref. unemployed)

Employed 0454 1251 0363 0717 ~2002,2910
Age
Age 0.006 0045 0.132 0895 ~0.081,0.09

“Significant at p <0.05, **5

ficant at p <001, ***Significant at p <0.001





OPS/images/fpubh-12-1432205/fpubh-12-1432205-t001.jpg
Variable Categories Jordanian (C) Syrian refugee (D)

Male (A) Female Male (a) Female Total
n =231 (B) n =179 (b) n =402
n =296 n =223
N (%) N (%) (% N (%) N (%) N (%)
Mean Mean Mean[SD] Mean Mean
[SD] [SD] [SD] [SD]
Age 18-25 85,(37.6) 80(27.4) 165 (31.8) 71, (403) 66(29.9) 137(345) 0.255
26-39 83,(36.7) 83 (28.4) 166 (32.1) 73,(415) 60 27.1) 133 (335)
1059 51(226) 109,(373) 160 (309) 30(17.0) 86,(38.9) 116(293)
60+ 7(.0) 20 (6.8) 27(52) 2(12) 9 (4.1) 11(27)
Education Less than High School 27(11.9) 86,(29.2) 11321.6) 98(54.7) 153,(686)  251c(624) <0001+
High School 52(229) 71(4.0) 123, (23.6) 25(14.0) 24(108) 49(12.2)
College 126, (55.5) 112(380) 238, (456) 53, (29.6) 45(202) 98 (24.4)
Graduate Studies 2(97) 26(8.8) 8,(9.2) 307 104) 4(10)
Employment No 64(28.4) 25,(739) | 279 (541) 51(29.1) 169, (76.1) 220(55.4) 0.686
Yes 1615 (71.6) 76 (26.1) 237 (45.9) 124,(70.9) 53(23.9) 177 (44.6)
Monthly income | <250 JD 27(11.8) 63,(21.4) 90(308) 75 (42.1) 127,(572) | 202¢(50.5) <0.001%%%
250-550 JD 103 (45.2) 130 (44.1) 233(58.5) 81(45.5) 84(37.8) 165 (41.2)
551-800 JD 53(23.2) 61(207) 114, (83.8) 14(80) 8(36) 2(55)
801-1,500 JD 32(140) 33(11.2) 655(90.3) 422) 304 7(18)
>1,500 D 13(7) 827) 21, (84.0) 422 0000) 4010)
Relationship Single 123, (539) 79.(26.8) 202, (61.4) 87, (48.6) 40(17.9) 127 316) 0.221
Married 97 (42.5) 186, (63.1) 283 (544) 86(48.0) 151, (67.7) 237(59.0)
Separated 6026) 3010) 9(529) 422 4018) 820)
Divorced 104) 8,(27) 9(45.0) 106) 10, (43) @7
Widowed 1(04) 19, (64) 20(51.3) 1(0.6) 18, (8.1) 19(4.7)
Health insurance | No 73, (31.7) 51(17.2) 124(23.6) 159 (88.8) 206(924) 365 (908) <0.001%%%
Yes 157 (68.3) 245,(828) 402, (76.4) 20(11.2) 17(7.6) 3792)
Diabetes No 217(939) 270 (91.2) 487 (92.4) 169 (94.4) 202(90.6) 371(92.3) 0.945
Yes 14(6.1) 26(8.8) 40(7.6) 10(5.6) 21(9:4) 31(7.7)
Hypertension | No 214, (926) 252.(85.1) 466 (56.8) 165, (92.2) 189 (84.8) 354 (88.1) 0.864
Yes 17(7.4) 44, (149) 61(56.0) 14(7.8) 34,(15.2) 48(11.9)
Hyperthyroidism | No 227, (98.3) 281 (94.9) 508 (96.4) 178 (99.4) 207 (92.8) 385(95.7) 0.626
Yes 40.7) 15, (5.1) 193.6) 106) 16,(72) 17(33)
Asthma No 223(96.5) 284(95.9) 507 (96.2) 172(96.1) 213(95.5) 385(95.8) 0738
Yes 8(35) 120 20(3.8) 7(3.9) 10(45) 17(42)
Irritable bowel | No 204 (88.3) 245 (82.8) 449 (85.2) 156 (87.2) 170 (76.2) 326 (81.1) 0,09
syndrome Yes 27117) 51(17.2) 78 (14.8) 23(12.8) 53,(23.8) 76 (18.9)
Cancer No 231(100.0) 293 (99.0) 524(99.4) 178 (99.4) 222(99.6) 400 (99.5) 0.882
Yes 0(00) 3010) 3(06) 106) 104) 2(03)
Cigarette Never 99 (42.9) 266, (899)  365(69.2) 78 (43.6) 199, (89.2) 277 (86.9) 0.206
smoking Former Smoker 22,(95) 207 24(46) 10(5.6) 0000) 1025
Current Smoker 110, (47.6) 28(9.5) 138 (262) 91,(50.8) 24(108) 115(286)
Hookah smoking | Never 154 (66.7) 21,(780)  385(56.0) 115(64.2) 188, (843) 303 (75.4) 0.680
Former Smoker 17,(7.3) 103) 18 (62.1) 10, (5.6) 104) 1nen
Current Smoker 60(26.0) 64(21.7) 124 (58.5) 54,(302) 34(15.3) 88(21.9)
Afghan Total Score 4645(108] | 51.06,(091] 49041611 | 4531(128]  5822,(L13]  5247.(18.16]  0002%*
symptoms Sadness with Social 3853(093] | 42.55,(081]  40.80(14.14]  37.89[115] | 49.52,(101] | 4434.(1626]  <0.001%**

Checklist (ASC)  \ithdrawal

Ruminative Sadness 560 (0.15] 5.97(0.15) 5.81(2.45) 5.56(0.19] 684,(0.06] | 6.27¢[254] 0.005%*
Stress-Induced 638[0.19] | 7.86,(007)  7.21(3.00] 5.80(0.18] 858,(021]  734[3.12) 0512
Reactivity

‘p value for comparison between groups (Syrian refugee vs Jordanian) using Chi-Square for categorical variables and student t-test for continuous variable.
For each significant pair, the key to the smaller category appears in the category with the larger mean.

Bold faced numbers are significant. *p <0.05, **p <0.01, **4p <0.001.

nificance between Jordanian males and females is designated with upper case ltters (4, B)

ignificance between Syrian refugee males and females s designated with lower case letters a, b).

Significance between Syrian Refugee and Jordanian groups is designated with upper case letters (C, D).
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* Integration and
communication with host
communities

« Feeling a sense of
belonging and bonding
with host community

* Health care access
* Mental health support

+ Basic education
« Learn and adapt to the host
country’s education system

[ FACTORS

« Implementing high school or
university level examination
for refugees

+ Increase scholarships and
financial support

* Establishment of student
mentoring program

* Involvement of current
university refugee students in
research and community

service learning programs

+ Increase educational
opportunities for refugees in
local, regional, and global
universities

+ Establish travel scholarships for
Syrian students to pursue
educational opportunities, within
MENA countries and within EU
and North American academic
institutions

+ Remove restriction on work
permits to allow refugees to work
in all sectors
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Variables

Category

Educational status

Living arrangements

Current substance use

“Time of escape

Poor social support

Being violated

“Types of problems

Psychological distress

Uneducated
Grade 1-8

High school
Diploma and above
With parents
Alone

With non-relatives
With relatives

Yes

No

Before the war
During the war
After the war

Poor

Moderate

Strong

Yes

No

Lack of housing
Lack of food and water
Yes

No

Bold values indicates significantly associated.

75

66

59

64

68

50

31

83

133

21

107

88

53

163

36

35

181

70
66
38

82
0
2
31

33
147
2
98
57

153

165
21
161
77

105

1
0,93 (058, 1.49)
045 (086, 2.44)
1.88 (0.75,0.63)

1
217(130,362)
2.34(1.34,4.09)
1.28(0.70, 2.32)
262 (1.65,4.14)

1

1
1.40 (0.75, 2.64)
1.98 (1,02, 3.84)
0.62(0.27,5.68)
109 (0.42, 2.80)

1
3.15(1.75, 5.68)

1

1
065 (0.36,1.16)
0.14(0.09,022)

1

1
0.67 (038, 1.19)
0.98 (052, 1.88)
1.03(0.33,3.25)
1
213 (117, 3.86)
2.39(1.21,4.70)
1.64(0.81,3.31)
2.01(1.16,3.48)
1
1
1.41(0.67,2.98)
169(0.77,3.71)
0.70 (025, 2.00)
103(0.32,3.32)
1
249 (1.26,4.94)
1
1
052(0.25,1.07)
3.21(435,9.34)
1
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Variables Category Frequency Percentage
Peychological  Yes 258 648%
distress No 140 35.2%
Substanceuse  Yes 104 26.1%

No 204 73.9%
Social support  Poor social 31 781%

support

Moderate social 60 15.1%

support

Strong social 27 68%

support
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Variables Category Frequency Prevalence

“The time of Before the war 48 12.1%
escape from During the war 205 515%
their homes

After the war 145 36.4%
Types of Physical assault 36 9.0%

traumatic events | Being in a war- 139 34.9%

fighting situation

Destruction of 205 51.5%
personal

property

No access to 18 45%
medical care

during the event

Duration since <9 months 32 80%
displacement 9-12 months 123 30.9%
>12 months 243 6L1%
Frequencyof | Onetime 204 513%
displacement Two times 129 324%
Three times or 65 163%
more
Types of Lack of housing 57 143%
problems inthe  or shelter in the
camp camp
Lack of food or 341 85.7%

water in the

camp.
Typesof Direct 8 24%
exposure that \yiinegsed 28 548%
makes

Family or close 8 2.1%
you terrified

friend injury

Job-related 3 08%

exposure





OPS/images/fpsyt.2024.1396228/table2.jpg
Items N %
What are your years of experience in the Less than 51 9.9%
mental health field? 1 year
1-3 years 81 15.7%
4-6 years 82 16.0%
7-10 years 94 18.3%
11- 82 16.0%
15 years
=16 years 124 24.1%
How long have you been working in your Less than 73 14.2%
current job? 1 year
1-3 years 135 26.3%
4-6 years 116 22.6%
7-10 years 77 15.0%
11- 48 9.3%
15 years
=16 years 65 12.6%
Did you receive any training at work about Yes 384 74.7%
dealing with the victims of crisis, political
violence, and war? No 130 25.3%
Did you receive any training on how to deal Yes 262 51.0%
with victims of crisis, political violence, and
war during your university studies? No 252 49.0%
Did the current Gaza war and Israeli— Yes 460 89.5%
Palestinian political violence have negative
effects on your psychological state? No 54 10.5%
How has your psychological state changed as Worse 362 70.4%
a result of the ongoing Gaza war and Israeli- now
Palestinian political violence compared to the T
pre-war period? Better now 52 10.1%
No change 100 19.5%
Did you treat patients suffering from the Yes 221 43.0%
current Gaza war and Israeli-Palestinian 1
political violence during the first 2 months of No 293 57.0%
the current war?
How many patients did you treat during the None 125 24.3%
current war and the Israeli-Palestinian
political violence? =5 148 28.8%
6-15 97 18.9%
16-30 65 12.6%
31-45 14 2.7%
>46 65 12.6%
Did you have a feeling of disability or inability = Yes 162 31.5%
to deal with your patients during the current
Gaza war and Israeli-Palestinian No 352 68.5%
political violence
Were you exposed to any traumatic events Yes 113 21.9%
before the current Gaza war? 1
No 402 78.1%
What types of traumatic or stressful events Death of 55 10.7%
have you faced in the past? family
members
or relatives
Political 25 4.9%
violence
Accidents 7 1.4%
Social 16 3.1%
stressors
such as
divorce, or
family
members
problems
and
physical
diseases
Do you feel that you need training in crisis Yes 404 78.6%
intervention and treatment of victims of war
No 110 21.4%

and political violence?
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PTSD cutoff score

<33 315 613

233 199 38.7
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Chi-
square

Gender Male 108 65% 57 35% 0.182
Female 207 59% 142 41%
Age 18-30 years 64 57% 48 43% 0.042
31-40 years 94 55% 76 45%
41-50 years 110 66% 57 34%
=51 years 47 72% 18 28%
Marital status Single 64 58% 46 42% 0.620
Married 234 62% 145 38%
Divorced 17 68% 8 32%
or widowed
Place of living City 157 65% 84 35% 0.238
Village 137 58% 99 42%
Refugee camp 21 57% 16 43%
Monthly income No income 5 63% 3 38% 0.786
Less than $500 18 50% 18 50%
$500-$1,000 153 62% 93 38%
$1,001-$1,500 97 61% 61 39%
$1,501-$2,500 29 62% 18 38%
282,501 13 68% 6 32%
Education level Bachelor degree 181 59% 128 41% 0.301
Master 112 65% 59 35%
PhD/MD 22 65% 12 35%
Jobs Psychotherapists 17 58.6% 12 41.4% 0.823
Social worker 59 57.8% 43 42.2%
Psychologist 212 62.5% 127 37.5%
and counselors
Psychiatric 13 68.4% 6 31.6%
doctor
and nurse
Mental health 14 56.0% 11 44.0%
academic staff
‘What are your Less than 1 year 26 51% 25 49% 0.028
years of experience
in the mental 1-3 years 45 56% 36 44%
health field?
4-6 years 47 57% 35 43%
7-10 years 52 55% 42 45%
11-15 years 58 71% 24 29%
=16 years 87 70% 37 30%
How long have you Less than 1 year 39 53% 34 47% 0.290
been working in
your current job? 1-3 years 85 63% 50 37%
4-6 years 66 57% 50 43%
7-10 years 50 65% 27 35%
11-15 years 35 73% 13 27%
=16 years 40 62% 25 38%
Did you receive Yes 241 63% 143 37% 0.238
any training at
work about dealing No 74 57% 56 43%
with the victims of
crisis, political
violence, and war?
Did you receive Yes 161 61% 101 39% 0.937
any training on
how to deal with No 154 61% 98 39%
victims of crisis,
political violence,
and war during
your
university studies?
Did the current Yes 273 59% 187 41% 0.009
Gaza war and
Israeli-Palestinian No 42 78% 12 22%
political violence
have negative
effects on your
psychological state?
How has your ‘Worse now 203 56.1% 159 43.9% 0.001
psychological state
changed as a result | Better now 38 73.1% 14 26.9%
of the ongoing
Gaza warand No change 74 74.0% 26 26.0%
Israeli-Palestinian
political violence
compared to the
pre-war period?
Were you exposed Yes 57 51% 55 49% 0.011
to any traumatic
events before the No 258 64% 144 36%
current Gaza war?
Did you treat Yes 137 62% 84 38% 0.775
patients suffering
from the current No 178 61% 115 39%
Gaza war and
Israeli-Palestinian
political violence
during the first 2
months of the
current war?
How many patients None 81 65% 44 35% 0.307
did you treat
during the current 1-5 88 59% 60 41%
Gaza war and the
Israeli-Palestinian 6-15 61 63% 36 37%
political violence?
16-30 43 66% 22 34%
31-45 5 36% 9 64%
246 37 57% 28 43%
Did you have a Yes 68 42% 94 58% <0.001
feeling of disability
or inability to deal No 247 70% 105 30%

with your patients
during the current
Gaza war and
Israeli-Palestinian
political violence

Significant at p-value: 0.05.
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N

Family caregivers Gender

ontinuous variables

Religious beliefs

Marital status'

Whether there were regular breaks during patient care

Monthly household income (RMB)

Relationship with patient'

Knowledge of dementia

Patients with dementia Religious beliefs

Marital status'

Medical insurance type'

Self-care ability

‘Dummy variables were set.

REEERAEITES
Male

; Female = 1
Yes=0; No=1

Had a spouse: Z, =0, Z, =0, Z, =0; Unmarried: Z,
Divorced: Z, =0, 2, =1, Z =0; Widowed: Z, =0,2,=0, Z

Yes

;No=1
Less than 3,000= 1; 3,001-5,000=2; 5,001-7,000=3; More than 7,000=4

Children: Z,

.2,

Spouse: 2, =0,Z; =1,2,=0; Relatives: Z, =

Completely lacking knowledge =1; A small amount of knowledge
(knowing something about dementia) =2; Basic knowledge (having basic
: A high level of

knowledge and nursing skills in relation to dementia) =3
knowledge (having a good amount of knowledge and nursing skills in

relation to dementia) =4; Full knowledge =5

Yes

5 No=1

Had a spouse: Z, =0, Z, =0, Z: =0; Unmarried: 1 2,=0,2,=0;

Divorced: Z, =0, Z, =1, Z, =0; Widowed: 2, =0,2,=0, Z,

Urban employee basic medical insurance: Z, =0, Z; =0, Z, =
2,=0,2,=0;
Urban residents basic medical insurance: Z, =0, Z; =1,Z; =0, Z, =0;

New rural cooperative medical insurance: Z, = 1, Z

Commercial medical insurance: Z, =0, Z, =0, Z; = 1, Z; = 0; No
2

insurance: Z, =0, Z,

Fully capable of self-care (could independently complete activities of
daily living, such as bathing, dressing, toileting, moving, bowel and
bladder control, eating, etc.) = 1; Partially capable of self-care (able to
perform some activites of daily living independently, such as bathing,
dressing, toileting, moving, bowel and bladder control, and eating, etc.,

but requiring assistance from others

2; Completely unable to take care
of themselves (could not complete bathing, dressing, toileting, moving,
bowel and bladder control, eating, etc.; all requiring assistance from

others) =
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Variable Unstandardized Standardized 95% Cl for B Statistics of

regression coefficient regression collinearity
B S | s ) Lower  Upper Toleranceof  VIF
error limit limit tolerance
Constant 27909 1256 <0.001 25444 30374
‘Time-dependent 0545 0.098 0176 <0.001 0352 0738 0312 3202

burden (original value)

Developmental burden 1234 0141 0393 <0001 0957 1511 0155 6457
(original value)

Physical burden 1529 0165 0392 <0001 1205 1854 0174 5735

(original value)

Social burden (original -0328 0.087 ~0.080 <0001 ~0.499 ~0.157 0702 1424
value)
Whether there were ~1.653 0823 ~0.036 0045 ~3.269 ~0.037 0970 1031

regular breaks during
patient care (yes =0,

no=1)

880, R*=0.773, F=495.173, Durbin-Watsor
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%

academic staff

Gender Male 165 32.1%
Female 349 67.9%
Age 18-30 years 112 21.8%
31-40 years 170 33.1%
41-50 years 167 32.5%
=51 years 65 12.6%
Marital status Single 110 21.4%
Married 379 73.7%
Divorced 25 4.9%
or widowed
Place of living City 241 46.9%
Village 236 45.9%
Refugee camp 37 7.2%
Monthly income No income 8 1.6%
Less than $500 36 7.0%
$500-$1,000 246 47.9%
$1,001-$1,500 158 30.7%
$1,501-$2,500 47 9.1%
>$2,501 19 3.7%
Education level Bachelor degree 309 60.1%
Master 171 33.3%
7 PhD/MD 34 6.6%
Job Psychotherapists 29 5.6%
Social worker 102 19.8%
Psychologist 339 66.0%
and counselors
Psychiatric 19 3.7%
doctor
and nurse
' Mental health 25 4.9%
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Variables N (%) Mean + standard devi ns t/F/r

Family caregivers

Gender 2412 0016
Male 360 (49.5) 49.57£16.78
Female 367 (50.5) 46.65+15.87

Ethnic group 0514 0,656
Han nationality' 724(99.6) 48.10£16.40
Other 3(04) 46.00£7.00

Religious beliefs 2697 0.007
Yes 193 (265) 509341750
No 534(73.5) 47.07+15.84

Educational level 2107 0.063
Primary school or below 7(1.0) 59.14:417.48
Junior high school 52(72) 48.12£16.97
High school or technical secondary school 188 (25.9) 504241691
Junior college 180 (248) 48.14£17.13
Undergraduate 293 (40.3) 4637+15.38
Masters or above 7(10) 145294737

Marital status 7041 <0.001
Had a spouse 619 (85.1) 47.26%1636
Unmarried 70(96) 49.2616.89
Divorced 27(37) 598541017
Widowed 103 588241165

State of work 1648 0193
On the job 611(840) 47.62£1639
Out of work 86(11.8) 508341389
Retirement 30 (41) 49.93+16.38

Whether there were regular breaks during patient care 2369 0019
Yes 618 (85.0) 48.65+16.56
No 109 (15.0) 4494£1475

Monthly household income (RMB) 2927 0033
Less than 3,000 1013 577341154
3,001-5,000 149 (205) 49.97+16.18
5001-7,000 299 (41.1) 48.33:17.04
More than 7,000 268 (36.9) 463921570

Relationship with patient 5907 0.003
Spouse 50(69) 546241966
Children 570 (78.4) 47.1321601
Relatives 107 (14.7) 501841591

Whether lived with the patient 1238 0216
Yes 634 (872) 48381647
No 93(128) 461321570

Whether had assistance in caring for the patient ~0367 0714
Yes 665 (91.5) 48.02+16.47
No 62(85) 48.02+15.45

Knowledge of dementia 11009 <0.001
Completely lacking knowledge 12017 649221293
A small amount of knowledge (knowing a small amountabout 221 (30.4) 510441673
dementia)
Basic knowledge (having basic knowledge and nursing skills in 258 (35.5) 492121595

relation to dementia)

Most knowledge (having a high level of knowledge and nursing 171 (23.5) 434121438

skills in relation to dementia)

Full knowledge 65(89) 428341749
Age of the family caregivers 39.12£9.67 ~0.009 50,05
Average time spent caring for patients per day (hour) 544301 0055 50,05

Patients with dementia

Gender ~1749 0081
Male 399 (54.9) 47.13£16.19
Female 328 (45.1) 492621655
Ethnic groups 0222 0.825
724 (99.6) 48.10£16.41
3(04) 46.00+7.00
Religious beliefs 4301 <0.001
Yes 215(29.6) 52.27£17.54
No 512(70.4) 46.34£15.56
Marital status 6.942 <0.001
Had a spouse 525(72.2) 47.25+16.48
Unmarried 15 633621146
Divorced 23(32) 58.52+14.03
Widowed 168 (23.1) 483111573
‘Types of medical insurance 4014 0,003
Urban employee basic medical insurance 196 (27.0) 446821526
New rural cooperative medical insurance 373(51.3) 49.26+17.18
Urban residents basic medical insurance 150 20.6) 49.04£15.14
Commercial medical insurance 6(08) 561741363
No insurance 2(02) 69.5£12.02
Self-care ability 1153 <0.001
Fully capable of self-care (could independently complete the 99 (13.6) 53,86+ 18.90
activities of dail living, such as bathing, dressing, oileting,
moving, bowel and bladder control, and eating)
Partially capable of sel-care (able to perform some activities of 555 (76.3) 465021540
daily living independently, such as bathing, dressing, toileting,
moving, bowel and bladder control, and eating but requiring
assistance from others)
Completely unable to take care of themselves (could not 73(100) 523421758
independently perform bathing, dressing, toileting, moving,
bowel and bladder control, and eating; all requiring assistance
from others)
Age of the patients (years) 65212817 0033 5005
‘The course of disease (years) 5.56+3.30 0.027 50,05

“The largest ethnic group in China with a proportion of appoximately 91.59%
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Variables (Mean + standard

deviations)
X1: Total affiliate stigma 480941638 1 = - - - - = - - -
X2: Affective dimension 16034531 0953%* 1 - = - - - - - -
X3: Behavioral dimension 17254618 0977%% 0.898%% 1 - - - - - - N
Xa: Cognitive dimension 14814533 0.964%* 0.866°* 0923+ 1 - - - - . B
X5: Total burden 473522141 0,808 0,820 0.779%% 07410% 1 - - - - -
X6: Time-dependent = - B -
1031527 07355 0761+% 0705+ 0,664+ 0907+ 1
burden
X7: Developmental = = =
807522 0,855 0,820 0.840°% 08134+ 0.898% 0.786%* 1
burden
X8: Physical burden 641419 051 0817+ 0827 0817+ 0.884 0752 0,905 1 - -
X9: Social burden 1010397 0339% 0,409+ 03125 0.264% 0.684% 05445 0415+ 0.406% 1 -
X10: Emotional burden 1245598 0.676% 0703 0647 0,609+ 09215 0790 0739+ 0740% 0657 1

*P<0.05; **p <0.01





OPS/images/fpsyt.2024.1450943/crossmark.jpg
©

2

i

|





OPS/images/fpsyt.2024.1443638/table2.jpg
Variable Mean SD

Somatic Symptoms 579 4.09
Anxiety and Insomnia 5.92 4.40
Social Dysfunction 8.02 3.58
Depression 524 5.80
Total 24.98 15.11

No significant correlation was observed between the GHQ-28 total score and age or birth-
assigned sex (p-value = 0.529, r= 0.072, and p-value = 0.857, t= 0.181, respectively).
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Variable N (%)

Male 25 (32.1%)
Assigned sex at birth
Female 53 (67.9%)
No 37 (47.4%)
Slight 26 (33.3%)
Religiosity
Moderate 12 (15.4%)
Strong 3 (3.8%)
Islam 45 (57.7%)
Religion Other religions 0 (0%)
Not religious 33 (42.3%)
A history of marriage to a Single 69 (87.3%)
person of a different
biological sex Married 9 (11.3%)
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Domain

Name it Remote Coaching Support

Use technical assistance via externally hired and trained coaches to increase the motivation, skills, and performance of identified

Define it health facility staff (*health facility teams”) in the screening and referral of depression cases. Embed the strategy within ongoing

facility processes (e.g. meeting structure) and use remote techniques,like WhatsApp, to facilitate integration within ongoing non-
communicable diseases programming.

Operationalize it

ity staff (aus

a) The actor ‘The target of the coaching (the actor) s determined as “faility teams” at primary care level, made up of health f
nurse midwifes [ANMs], staff nurses, and medical officers) that have the most regularly occurring non-communicable disease
(NCD) indicator rey

program as part of integrating the stepped collaborative depre

v meetings and are responsible for the screening, referral and treatment of depression within the NCD

n care into primary care.

An adapted Model for Improvement and the Plan-Do-Act-Study (PDSA) cycle will guide a systematic and iterative process for
b) The action change, involving trained coaches to: 1. schedule regular meetings (coaching sessions) with facility teams that are in line with
existing facility meetings, 2. prepare and plan for each meeting by reviewing facility data, setting performance goals, and preparing
the coaching session agendas, 3. conduct coaching sessions to discuss data, facility team activitis from previous week(s), review the
PDSA cycle worksheet, and decide next steps to support facility teams in increasing regular screening and referral of patients; 4. fill
coaching self-assessment (fidelity checklist) for continuous improvement of the Remote Coaching Support trategy:
Increase knowledge, skills and attitudes of health facility teams (ANMs, staff nurses, medical officers) in the screening and referral of

) Action target depression cases during their NCD screening to increase the proportion of incoming patients that are screened, and of those:

screened positive, o increase proportion of cases referred for consultation and treatment as part of strengthening the integration of

the stepped collaborative care model for depression into primary care.

Remote Coaching Support wil occur during real-world delivery of the collaborative depression care model within the ongoing NCD

d) Temporality

program at primary health facilites

¢ Dose Remote Coaching Support sessions will occur bi-weekly for 30-45 min over Zoom or phone call, depending on preference and/or
internet connection. Coaches will use pre-established WhatsApp messaging groups to communicate with facility teams for meeting
times and sending reminders for preparing for the coaching session (e.g., review performance data, have your PDSA worksheet

ready). Coaches and facility team members can flexibly use WhatsApp on a needs-basis for questions or recommendations during

the 2-week cycle. Finally, coaches will host virtual “peer learning conferences” on a quarterly basis to facilitate cross-facility learnings
and for collaboratively enhancing processes.

n care model as

) Implementation Uptake and fidelity of the screening and referral processes among facility teams within the collaborative depress
outcome affected part of NCD program processes in primary health care facilities.

Evidence and key lessons learned from the PRIME study, the mapping and the literature review, including theoretically informed

g) Justification research, indicates that remote methods for delivering coaching as part of a technical assistance strategy that follows evidenced tools
like the PDSA cycle, can enhance knowledge, skills and attitudes of health facility teams and lead to increased integration of the
collaborative depression care model via increased rates of regular screening and referral for treatment of depression at primary care

within the existing NCD program.





OPS/images/fpubh-12-1375106/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1439997/fpubh-12-1439997-g002.jpg
screeing
© eieraitomo

itonof reatment by MO
© patientrceives AP i

| implementation Areas of Focus

Fortnightly Technical Assistance Call Guided Coach Flowchart

[act)
3.Setanew target
and use the MFI

Paten folow up tofaclty

study]

1 Review
performance.
against the
previous
Implementation

[study]
2. Checkif
the PDSA
cycle was
completed

[ what implementation
| goalsshouldwefocuson ?

Whatar the bariers to
achieingthese osls ?

| Whatstategesshould we
et toaddressthese
| barrers?

questions to explore.
anew strategy

[study]
4. Review the
trend over the
past two cycles

[study]
5. Discuss.
why cycle
was not

completed

Cycle cannot be
completed

Cycle can be
completed

[study]
6. Discuss

whether to
continue
with the
strategy

_-_.

[Act)
7. Use the MFI
questions to

explore a new
strategy

]

[Plan]
8. Plan the
PDSA cycle
totestthe

strategy






OPS/images/fpubh-12-1375106/fpubh-12-1375106-t001.jpg
Sociodemographic Total Non-depressed Depressed

characteristics

(n=1,081) (n=919) (n=162)
Sex, n (%)
Men 464 (42.92) 413 (44.94) 51(31.48) 1018 0001+
Women 617 (57.08) 506 (55.06) 111(68.52)

Age, years, n (%)

60-64 353 (32.65) 302 (32.86) 51(31.48) 324 0519
65-69 264 (24.42) 226 (24.59) 38 (23.46)
70-74 214 (19.80) 181 (19.70) 33(2037)
75-79 142(13.14) 124 (13.49) 18(11.11)
>=80 108 (9.99) 86(9.36) 22(1358)

Ethnicity*", n (%)

Han ethnicity 1,055 (98.51) 900 (98.79) 155 (96.88) / 0076
Minorities 16 (1.49) 1.2 5(3.13)

Educational level’, n (%)

Tliterate 522 (48.69) 428 (46.93) 94 (58.75) 761 0,006
Literate 550 (51.31) 484 (53.07) 66 (41.25)

Marital status, n (%)

Single/Widowed/Divorced 217(2007) 172(1872) 45(27.78) 7.05 0.008**
Married 864(79.93) 747 (81.28) 117 (7222)

Employment status, n (%)

Working 356 (32.93) 307 (33.41) 49(30.25) 151 0.469
Retired 483 (44.68) 412(44.83) 71 (43.83)
Never work 242(22.39) 200 (21.76) 42(25.93)

Perception of economic status’, n (%)

Rich 206 (19.07) 190 (20.70) 16(9.88) 4379 <0.0014%
Moderate 790 (73.15) 676 (73.64) 114(7037)
Poor 84(7.78) 52(5.66) 32(19.75)

‘Missing data observed. *Fisher’s exact test applied. **p<0.01, **#p <0.001.
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Enhanced Implementation Support Process

Engagement

Al facity teams &
Who  ESSENCE Coaching.
Support Team

~ personnel
Introduction

Wt orientationto

Implementation

Support Process

Once at beginning.
of interactions at
the Kickoff
When  Collaborative Peer-
Learning
Conference

Facility Peer Learning Activities monitored by ESSENCE Coaching Support Team:
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Category Male Female Male Female X

Vignette Vignette participants Participants
% (n) % (n) % (n) % (n)
Not normal’ 8,5%(92) 5,39% (58) 241, n=1077, 8,64%(93) 5,29%(57) 21, n=1077,659 p
10,564 p = .001). =.037).
Not normal (schizophrenia condition)? 10,33% (57) | 4,9% (27) n =552, 9,96% (55) 5,25% (29) X 1,n=552,684
non-significant p=:009
Should see a psychologist‘ 1,8%(19) 3,16%(34) %2, 1, n = 1077, 1,58%(17) 3,25%(35) )(2. 1, n = 1077, 9,56
4,54 p= 033). p=.014).
Should see a psychologist (depression 1,9%(10) 2,29% (12) n =525, 1,3%(7) 4,76% (25) 25 1,n=525,
condition) * non-significant 6,9 p=0,32
Should go to a hospital or medical center 2,4% (22) 1,21% (13) n=1077 2,4% (22) 1,21% (13) n=1077 non-significant
non-significant
Neurological, psychobiologjca.l' 8,54%(92) 5,85%(63) 21, n=1077, 8,54%(92) 5,85%(63) non-significant
7,731, p=.005).
Neurological, psychobiological (depression 4,38% (23) | 2,67%(14) 2% 1,n=525, 4,57%(24) 2,48%(13) %2, 1,n =525,
condition) * 4,443 p=1035 7,06 p=1029
Psychological Problem" 21,8%(115) | 26,2% ns. 20,3%(114) 28,3%(145) 251, n=1077,998
p=.007).
Psychological Problem (depression condition ) 3 8,95%(47) 15,81%(83) }(2 > 1, n =525, 8,76%(46) 16%(84) %2, 1, n = 525, 5,65
6,117 p=.013 p=.059 non-significant
Psychological Problem (schizophrenia) * 12,31%(68) 11,05%(61) non-significant 12,31%(68) 11,05%(61) %2, 1, n =552,
4,076 p=.043
Neurological, Psychological, Psychiatric Problem  38,27% 2844%(157) | %2, 1,n =552, 38,229%(211) 28,26%(156) non-significant
combined (schizophrenia condition) * (210) 10,393 p=.001).
Wrong Thoughts' 1,7%(19) 0,84%(9) 21, n=1077, 1,4%(15) 1,21(13) non-significant
4,09 p=.043).
Wrong Thoughts 1,52%(8) 0%(0) ){2, 1, n = 525, 1,14% (6) 0,38%(2) non-significant
(depression condition) 2 9,721 p=.002
Possessed ) 1 non-significant 5 0 non-significant

1 Percent of all participants 2 Percent of participants in the schizophrenia condition 3 percent of participants in the depression condition.
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(Constant)

Sex ~0.00
FR 0.19

Age 0.00

Major 0.06

AP -012
FES 005

EDQ 031

Height

QD

F

AdR

Statisticall significant difference: *p<0.05, **p<0.01. FR, Family Residence; EDQ Early Diet Quality: MH, Mental Health; QD, Qi-deficiency; AP, Academic pressure; FES, Family Economic
, female =2; rural area = 1, urban area
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8017
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science=1,art=2,
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~0.04

-0.09
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-112
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Age Educational Level Marital Status

Above 60 Years Higher Education Widowed/Divorced

46-60 Years
. Single
Secondary Education 16.7%
18-30 Years 25.0% No Formal Education 25.0%
Married

31-45 Years Primary Education

Household Income Occupation

High Other

Small Business Owner
33.3% Middle 33.3%
Low Agricultural Worker
Homemaker
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Themes

Experiences of
mental health

Sub-themes

Experiences of mental
health issues

Impact on performance

Condensed

MU 1: depressed mood

MU 2: competitive anxiety
MU 3: sleep-related concerns
MU 4: weight control issues

MU I: performance

Mental health
literacy

Knowledge of mental
health information

MU L: inadequate knowledge
of mental health

MU 2: limited approaches to
acquire mental health
knowledge

MU 3: some approaches to
acquire mental health

knowledge
Knowledge of help MU 1: limited knowledge of
available help available
MU 2: knowledge of help
available
Help-seeking Stigma MU I: public stigma

attitudes

Help-seeking
intentions

Positive attitudes

Help-seeking intentions
from others

Self-help intention

MU 2: self-stigma
MU I: positive attitudes

MU 1: seeking help through
formal approaches

MU 2: seeking help through
informal approaches

MU I: self-help intention

Help-seeking
behaviours

Secking help from others

Self-help strategies

MU I: seeking help through
formal approaches

MU 2: seeking help through
informal approaches

MU L: positive self-help
strategies

MU 2: negative self-help
strategies

Chinese sports
environment

Chinese cultural
background

Social support

Chinese sports system

Chinese cultural
background

MU 1: SUPPORT from
coaches, teammates, friends,
parents, leaders and sports
psychologists.

MU 1: good relationships with
others

MU 2: bad relationships with
others

MU 3: positive training
environment

MU 4: negative training
environment

MU I: positive influence of
Chinese culture

MU 2: negative influence of
Chinese culture

MU, meaning units.
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\ELELIES

Age

Family residence

Major

17-18 years old
19-20years old
21-22years old
23-25 years old
Male
Female
Rural areas
Urban areas
Science

Art

Frequency
7
190
213
173
287
368
403
252
158

497

Percentage
12.06
29.01
3252
2641
43.80
56.20
61.53
3847
24.10

75.90
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M SD EDQ MH QD AP Age
EDQ 372 082 1
MH 363 080 038 1
Height 16461 804 032 0325 1
Q 225 074 —032% ~0.49%% ~0.29%* 1
AP 345 104 —0.17%% -0.20%* —021%% 017+ 1
FES 338 095 013 0125 0.09* —0.15% —0.124% 1
Age 2094 198 0012 -002 -002 -002 0.13%* ~0.06 1

Statistcally significant difference: *p<0.05, **p<0.01. The average height of the males i 170.89cm (SD=5.96), and the average height of the females is 159.73 cm (SD=5.74). EDQ, Early Diet
Quality; MH, Mental Health; QD, Qi-deficiency; AP, Academic Pressure; FES, Family Economic Status.
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Schizophrenia Vignette
(n=552)

Depression Vignette
(n=525)

Stress (Stress/cing thiing vé than kinh)
Work Issues

Worries

Tired/Lack of sleep

Family Problems

All difficult life
events

Thinking too much
Trauma/Shock (sang chn tim 1j/ tam 1y qua lon)
Not believe in oneself/ Inferiority Complex

Wrongdoings and critical remarks on the vignette
‘s protagonist

Possessed

%
9,6 53
82 45
3,1 17
0,7 4
29 16
72 40
18 10
2,1 12
34 19
[ 45 25
09 5

%

19,6 103
16,2 85
9 47
59 31
51 27
10,1 ‘ 53
51 27
L1 6
44 23
1 5
0 0

%2, 1, n = 1077, 21,800 p.000
%2, 1, n = 1077, 16,31 p <.000
%2, 1, n = 1077, 4,475 p= .034)
%2, 1, n = 1077, 18,79 p <.001
non-significant

non-significant

%2. 1, n = 1077, 9,00 p=.003
non-significant
non-significant

25 1, n = 1077, 12,71 p<.001).

non-significant

% of all participants in the schizophrenia (n=552) or depression condition (n=525) (the most frequent Vietnamese word or term used by the participants is indicated in brackets).
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Description Schizophrenia  Depression X

Vignette Vignette
(n=552) (n=525)
% %
not normal (khéng binh thuong) 15,2 84 124 65 non-significant
not stable 4,3 24 59 31 non-significant
(khéng 6n dinh)
Sad (budn rau) 1,4 8 42 22 2. 1, n = 1077, 7,46 p=.006).
Hopeless (tuyét vong) 0,2 1 32 17 2 1, n=1077, 15,30 p <.001). Fisher
Exact Test
Has wrong/unfound thoughts (suy nghi khong dang/suy nghi khong 36 20 L1 6 2> 1, n = 1077, 7,03 p=008).
minh mén)
Has not an illness/ it’s normal (binh thudng) 24 13 3 16 non-significant
Mad (phat dién/dién loan) 0,5 3 0 0 non-significant

% of all participants in the schizophrenia (n=552) or depression condition (n=525) (the most frequent Vietnamese word or term used by the participants is indicated in brackets).





OPS/images/fpsyt.2024.1430272/table2.jpg
Diagnosis Schizophrenia Depression Vignette

Vignette (n=552) (n=525)

% %
Psychological illness, psychological problem (bénh | 15,2 84 162 85 non-significant
tam ly)
Psychological disorder (réi loan tim 1) 54 30 44 23 non-significant
Psychiatric problem/Illness 257 142 139 73 21, n =107, 23,52 p <.001).
(Bénh tim than)
Neurological problem/Illness 241 133 17 89 21, n=1077, 8,39 p = .004).
(bénh thin kinh)
Depression 87 48 187 98 1> 1, n = 1077, 23,67 p <.001)
(trdm cam)
Schizophrenia (bénh tim thin phan liét) 36 20 0,6 3 2> 1, n=1077, 11,99 p <.001
Delusion (hoang tuong) 14,5 80 1,9 10 11, n = 1077, 55,67 p <.001
No reference to mental illness 8.5 47 149 78 25 1, n =1077,10,55 p <.001).
Autism (ty ky.) 24 13 1,5 8 non-significant

% of all participants in the schizophrenia (n=552) or depression condition (n=525) (the most frequent Vietnamese word or term used by the participants is indicated in brackets).
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Sample

Total survey

Population of Hanoi

characteristics sample % (n=6,936,900) %
Gender?
Male 52,4 49.8
Female 47,5 50.2
Urbanity®
Urban 455 425
Rural 54,5 57.5
Age years®
16-19 153 14.9
20-24 30.5 14
25-29 17.8 13
30-34 9.5 114
35-39 7.7 111
40-44 6.7 10.2
45-49 49 92
50-54 52 77
55-59 13 52
60-64 1.0 33
Household size®
1 8,4 9.1
2-4 58.9 702
5-6 25.1 18.7
7+ 7,7 2.0
Unemployment rate®
Total 38 25

N=1077 All data are given in percentage. a Data from micro-census 2013 (23). b Data from
complete census 2009 (23). ¢ Education for All 2015 Review Report: Viet Nam (UNESCO &

Ministry of Education and Training Vietnam, 2015).





OPS/images/fpsyt.2024.1430272/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1393880/fpubh-12-1393880-t004.jpg
Antenatal depression

Variables Category
Yes (% COR (95%Cl)  AOR (95% Cl) P-value

Yes 17 (26.56) 47 (73.44) 208 (1.05,4.11) 2.77(1.30,5.92) 0.008%
pregnancy No 29 (14.80) 167 (85.20) 1
Sex of current fetus, Male 19(2435) 59(75.65) 222(1.02,485) 147 (0.36,5.90) 058
Female 18 (27.78) 61(77.22) 204(0.93,4.47) 099 (021, 4.49) 098
Not identified 13.(12.62) 90 (87.38) 1
ANC follow up Yes 321397 197 (86.03) 1
No 14 (45.16) 17(54.84) 5(2.28,11.28) 6.6(2.63,16.85) 0.001%%*
Ever had depression Yes 10 (40) 15 (60) 3.25(1.36,7.75) 284 (1.15,7.04) 0.024
No 40 (17.02) 195 (8298) 1
Forced sex Yes 6(30) 14(70) 191(0.7,5.24) 209 (0.53,8.16) 0.28
No 44(18.33) 196 (81.77) 1
Planned pregnancy Yes 40 (18.02) 182 (89.98) 1
No 10(2632) 28(73.68) 1.63(0.73,361) 451 (1.10,1.86) 0.03*
Husband hurt during Yes 7(36.84) 12(63.16) 26(09,72) 2,06 (049,3.53) 032
pregnancy No 43(17.84) 198 (82.16) 1
Husband drink alcohol  Yes 19 (26.76) 52(73.24) 186 (0.97,3.57) 200 (047,8.53) 034
No 31(16.40) 158(83.60) 1

I-reference ***p-value <0.0001, **p-value <0.05. Bolded values describe the statsticall significant AOR.
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Antenatal Depression

fa=bles COR(95%  AOR (95% i
cn cl)

Husband drink alcohol Yes 22(31) 49 (69) 2.05(1.01,3.82) 3.78(1.24,11.49) 0.02%
No 34(18) 155 (82) 1

Level of education Cannot read and write 2(20) 8(80) 0.97 (0.18,5.03) 2.8(0.16,4.81) 048
Can read and write 5(29.41) 12(70.59) 1.6 (0.49,5.28) 2.14(1.05, 4.67) 0.04%
Primary 21(31.8) 45 (68.18) 1.8(0.83,3.8) 3.61(0.53,242) 0.18
Secondary 13 (13.82) 81(86.18) 0.62(0.27, 1.40) 1.60 (0.24, 4.64) 0.62
College and above 15(20.55) 58 (79.45) 1

Complication during pregnancy ~ Yes 19(28.79) 47 (71.1) 1.75(09,3.2) 4.92(1.35,17.88) 0.015%
No 37(19.07) 157 (80.93) L

Sex of current fetus Male 21(26.92) 57(73.08) 2.34(1.10,4.97) 0.53(0.09,2.8) 045
Female 21(26.6) 58(73.4) 2.30 (1.08, 4.88) 0.45(0.09, 2.01) 031
Not Identified 14 (13.6) 89 (86.4) ]

Planned pregnancy Yes 43(19.37) 179 (80.63) 0.46 (0.22,0.98) 0.25(0.21, 1.05) 0.06
No 13 (34.21) 25(65.79) 1

Husband hurt during Yes 8(42.1) 11(57.9) 2.92(1.11,7.66) 2.35(0.81,6.82) 0.11

pregnancy No 48(19.91) 193 (80.09) 1

Ever had depression Yes 11 (44) 14 (56) 3.32(1.41,7.79) 3.20(1.30, 7.85) 0.01%
No 45(19.15) 190 (80.85) 1

I-reference.
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Categories
Frequency (%) Frequency (%) p-value
Religion Protestant 149 (57.31%) 123 (47.31%)
Orthodox 56 (21.54%) 106 (40, 77%) 0.001
Muslim 38 (14.62%) 29 (11.15%)
Others 17 (6.53%) 2(0.77%)
Educational status (Mothers) | Unable to read and write 10 (3.85%) 41(5.77%)
Read and write 17 (6.54%) 44(16.92%) 0.001
Primary school (1-8) 66 (25.38%) 90 (34.62%)
Secondary school (9-12) 94(36.15%) 71(2731%)
College and above 73 (28.08%) 14 (5.38%)
Educational status (Husband) | Unable to read and write 9 (3.46%) 26 (10%)
Read and write 10 (3.85%) 29 (11.15%)
Primary school (1-8) 41 (15.77%) 51(19.62%)
Secondary school (9-12) 110 (4231%) 116 (44.62%) 0.001
College and above 90 (34.62%) 38 (14.62%)
Current Occupation Government employee 49 (18.85%) 10 (3.85%)
(Mother) Merchant 41015.77%) 40(15.38%)
Student 43(16.54%) 30 (11.54%) 0.001
Housewife 111 (42.69%) 148 (56.92%)
Others 16 (6.15%) 32(1231%)
Current Occupation Government employee 84(3231%) 16/(6.15%)
(Husbands) Farmer 12.(4.62%) 83(3192%) 0.001
Merchant 54(20.77%) 95 (36.54%)
Self-employed 92 (35.38%) 63 (24.23%)
Others 18 (6.92%) 3(L15%)

Others = private workers, daily laborers, no known occupation.
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Variables  Study sample HIV- HIV-
positive negative

Total n % n %

Age categories (years)

15-24 4275 205 42 92 3783 238
25-49 9772 5935 764 6619 540
50and older 4615 205 756 | 144 389 22
Sex

Male 6484 423 108 31 541 455
Female 12078 577 | 33% 689 8820 | 545
Race groups

African 15223 833 424 965 1099 796
Other 3439 167 177 35 3262 204
Marital status

Married 5149 324 806 235 433 350

Nevermarried | 11738 | 676 | 3181 765 855 | 650

Education level

No education/ 2049 169 | 843 206 2106 158
Primary

Secondary 9961 | 687 | 2620 734 | 7341 | 673
Tertiary 1,601 13 | oo 60 | 130 170

Employment status

Unemployed 12762 647 | 3100 680 | 9662 | 638
Employed 5690 353 1264 320 | 4426 | 362
Locality type

Urban 10183 663 2064 613 | 8119 678
Ruralinformal 6,688 288 | 1865 338 4823 273

(tribal areas)

Rural (farms) 1791 49 472 49 1319 49
AUDIT score

Abstainers 12774 675 | 3289 | 749 | 9485 | 653
Low-risk 2974 211 565 165 2409 | 225

drinkers (1-7)

High-risk 1326 99 259 76 1067 106
drinkers (8-19)

Hazardous 207 15 40 10 167 17
drinkers (20+)

Physical [PV

No 3738 881 893 249 | 2845 180
Yes 481 e 13 330 346 266
Self-rated health

Excellentgood 15132 809 | 3331 759 | 11801 823
Fair/poor 3518 191 1067 240 2451 177

Not all sub-totals add to the overall totals due to non-response and missing data; IPV;
intimate partner violence; AUDIT, Alcohol Use Disorder Identification Test.
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non-significant

non-significant

non-significant

% of all participants in the schizophrenia (n=552) or depression condition (n=525) (the most frequent Vietnamese word or term used by the participants is indicated in brackets).
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Social support

Total

(n=1,081)

Non-depressed

Depressed

Having a child, n (%)
No

Yes

Eating alone, n (%)
No

Yes

Living alone, n (%)
No

Yes

Fisher's exact test applied. **#p <0.001.

16 (1.48)

1,065 (98.52)

943 (87.23)

138 (12.77)

960 (88.81)
121 (11.19)

(n=919)

16 (1.74)

903 (98.26)

816 (88.79)

103 (11.21)

831 (90.42)
88(9.58)

(n=162)

0(0.00) / 0.150
162 (100.00)

127 (78.40) 1337 <0.001%++

35 (21.60)

129 (79.63) 16.14 <0.001%%%

33(20.37)
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Factors OR (95% Confid

Men 100
Women 1.46(0.84,2.53) 0177
Age

60-64 100

65-69 1.09.0.65,1.83) 0748
70-74 1.34(071,251) 0365
7579 0.7 (041,183) 0707
>=80 1.28(0.55,2.99) 0565

Educational level

Iliterate 100

Literate 0.71(0.47,1.07) 0.102
Marrital status

Single/Widowed/Divorced 100

Married 1.16 (067, 2.01) 059

Perception of economic status

Rich 100

Moderate 1.61(0.87,2.95) 0127
Poor 552 (257,11.87) <0.001%+%
Age at arthritis diagnosis (years) 0.67(0.45,099) 0.046*
Arthritis duration (years) 0.76/(0.52,1.10) 0.150
Multimorbidity

No 100

Yes 1.96 (1.3, 2.88) 0.001%%

Cognitive impairment
No 1.00
Yes 1.51 (0.91, 2.50) o1

Limitations in activities of daily living

No 100
Yes 236(1.31,4.25) 0,004
Smoking

Never 100

Former 113 (0.51,253) 0765
Current 1.06(0.53,2.1) 0.869

Alcohol consumption

Never 100
Former 142(0.73,2.74) 0301
Current 0.86(0.51, 1.46) 0580

Tea consumption

No 100
Yes 0.69 (042, 1.14) 0.148
Sedentary lifestyle (h/day) 1.08(0.99, 1.18) 0072
Eating alone

No 100

Yes 0.70(0.26,1.91) 0492
Living alone

No 100

Yes 3.13(1.14,854) 0.026*

p<0.05, **p<0.01, *+p<0.001.
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Health conditions Total Non-depressed Depressed

and health

behaviors (n=1,081) (n=919) (n=162)

Age at arthritis diagnosis™, years, n (%)

<30 55(5.12) 41(449) 14(8.70) 529 0.022¢
30-39 55(5.12) 45(4.92) 10(6.21)
40-49 103 (9.58) 85(9.3) 18(11.18)
50-59 324 (30.14) 279 (30.53) 45 (27.95)

0 538 (50.05) 464 (50.77) 74 (45.96)

Arthritis duration®*, years, n(%)

<10 530 (49.30) 454 (49.67) 76 (47.20) 417 0.041%
10-19 318 (29.58) 277(30.31) 41(25.47)
20-29 114/(10.60) 96 (10.50) 18(11.18)
30-39 56 (5.21) 43 (4.70) 13(8.07)
>=10 57(530) 44(481) 13(8.07)

History of stroke’, n (%)

No 1,038 (96.47) 885 (96.72) 153.(95.03) 115 0.284
Yes 38(3.53) 30(3.28) 8(4.97)

Multimorbidity; n (%)

No 742 (68.64) 650(70.73) 92(56.79) 1243 <0.001%+
Yes 339 (31.36) 269 (29.27) 70 (43.21)

BMI control’, n (%)

No 503 (47.41) 420 (46.36) 83(53.55) 274 0.098
Yes 558 (52.59) 486 (53.64) 72 (46.45)

Blood pressure control’, n (%)

No 369 (34.71) 319 (35.17) 50 (32.05) 057 0.450
Yes 694(65.29) 588 (64.83) 106 (67.95)

Cognitive impairment, n (%)

No 936 (86.59) 805 (87.60) 131 (80.86) 537 0.020*
Yes 145 (13.41) 114(1240) 31(19.14)

Limitations in activities of daly living, n (%)

No 997 (92.23) 861(93.69) 136 (83.95) 18.22 <0.001%5*
Yes 84(7.77) 58 (6.31) 26 (16.05)

Smoking, n (%)

Never 778 (71.97) 649 (70.62) 129(79.63) 659 0.037*
Former 101 (9.34) 87(9.47) 14 (8.64)
Current 202(18:69) 183 (19.91) 19(11.73)

Alcohol consumption, n (%)

Never 719(66.51) 602(65.51) 117(7222) 9.46 0.009%
Former 85(7.86) 67(7.29) 18 (11.11)
Current 277 (2562) 250 27.20) 27(16.67)

Physical activity, n (%)

No 820 (75.86) 697 (75.84) 123.(75.93) <001 0.982
Yes 261 (24.14) 222(24.16) 39 (24.07)

Tea consumption, n (%)

No 773 (7151) 641(69.75) 132(81.48) 930 0,002+
Yes 308 (28.49) 278(30.25) 30(1852)

Vegetable consumption, n (%)

Every day 941 (87.13) 807 (87.91) 134(8272) 331 0.069
Not every day 139 (12.87) 111(12.09) 28(17.28)

Fruit consumption’, n (%)

Every day 224(20.74) 191 (20.81) 33(2037) 321 0.201
Every week but not every day 512 (47.41) 444 (4837) 68 (41.98)
Less than every week 344 (31.85) 283 (30.83) 61 (37.65)

Sedentary lifestyle™, h/day,
271(1.96) 264 (1.89) 3.09(2.30) =271 0.007**
mean (D)

‘Missing data observed. "Chi-square tet for trend applied. T test applied. *p<0.05, **p<0.01, **%p<0.001.





