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Editorial on the Research Topic
 The interplay of stress, health, and well-being: unraveling the psychological and physiological processes





Introduction

The World Health Organization (WHO) has identified stress as one of the foremost health crises of the 21st century. This recognition underscores the widespread impact of stress on contemporary life. In our increasingly fast-paced society, elevated levels of anxiety and dissatisfaction are fueling a stress crisis. This phenomenon is becoming the “new normal,” resulting in reduced productivity and a range of health problems. Initially, these health issues may be subtle, but over time, they can escalate into serious conditions such as hypertension, diabetes, arthritis, and inflammatory disorders, all of which are intensified by persistent stress.

This Research Topic represents the state-of-the-art research on the interplay between stress, health, and wellbeing across Europe, Asia, North America, and South America. It presents a comprehensive examination of the intricate relationships between stress, health, and wellbeing. By exploring the underlying psychological and physiological processes, this Research Topic aims to shed light on how these factors interact and influence each other, providing valuable insights into potential interventions and strategies for promoting optimal mental and physical wellbeing. It addresses key issues related to how stress impacts both physical and mental health, and explores effective intervention and prevention strategies. This Research Topic of studies provides a comprehensive examination of the social, emotional, and cognitive factors that influence wellbeing, highlighting innovative approaches and evidence-based practices to enhance resilience and health worldwide.

The exploration of the intricate relationship between stress, health, and wellbeing has become increasingly relevant in contemporary discourse, particularly in light of the global challenges posed by health crises, social upheaval, and environmental changes. This editorial aims to provide a conceptual introduction to the multifaceted interactions between these domains, drawing on the latest research findings that highlight the psychological and physiological processes involved.

The interplay of stress, physiology, and health is profound, as chronic stress has been associated with a variety of psychological mechanisms, e.g., anxiety coping styles or cognitive evaluation processes (Candeias et al., 2021; Stueck, 2021) as well as to physical health issues, including cardiovascular diseases, immune dysfunction, and metabolic disorders (Goldstein et al., 2021; James et al., 2023).

Research indicates that stress-related behaviors, such as poor sleep and unhealthy eating, exacerbate these health problems, necessitating effective intervention strategies to mitigate their impact (Galindo et al., 2022). Understanding these physiological pathways and the possibilities of intervention is crucial for developing comprehensive health promotion strategies that address both mental and physical wellbeing in individuals.

The importance of understanding the relationship between stress, health, and wellbeing has never been more critical, as societies globally strive to improve quality of life and reduce health disparities. This volume reflects the increasing interest in studying the interventions and prevention strategies that can mitigate the adverse effects of stress. By bringing together research from diverse geographical and cultural contexts, this Research Topic offers valuable insights into both universal and context-specific aspects of health and wellbeing.

The goal of this volume is to offer a multifaceted perspective on the complex interactions between stress, health, and wellbeing. By featuring a diverse array of theoretical perspectives and empirical research, the Research Topic emphasizes the importance of interdisciplinary collaboration and a holistic understanding of these interconnected domains.

This Research Topic is organized into five main key thematic categories, each exploring a different facet of the stress-health-wellbeing relationship:

1. The impact of chronic stress on physical health

In this section, the book explore the physiological processes through which chronic stress contributes to physical health problems such as cardiovascular diseases, immune dysregulation, and metabolic disorders. The articles investigate the role of stress-related behaviors, such as poor sleep, unhealthy eating habits, and a sedentary lifestyle, in mediating the relationship between stress and physical health outcomes. The research also discusses potential interventions and preventive measures to mitigate the adverse effects of chronic stress on physical wellbeing. Auer et al. examine how workplace appreciation can influence cardiovascular health, highlighting the physiological impact of stress on physical health outcomes. Aungle and Langer explore the borderline effect for diabetes: when no difference makes a difference, a research exploring the subtle impacts of stress on the management and perception of diabetes, illustrating how chronic stress can exacerbate metabolic disorders. Sabblah et al. present the assessment of occupational stress among certified registered anaesthetist's in the Greater Accra region, a research focalized on the impact of occupational stress on physical and mental health, emphasizing the physiological consequences of chronic stress. Lv et al. devote their attention to the effects of negative emotions on chronic stress and fatigue. Njoroge et al. write on the impact of stressors like the recent pandemic in the mental health of American families.

2. Psychological resilience and mental health

This section analyses the protective role of psychological resilience in buffering the negative impact of stress on mental health outcomes. Articles in this category explore the factors that contribute to the development and enhancement of resilience, such as positive emotions, cognitive flexibility, and social support networks. The articles evaluate evidence-based interventions and strategies aimed at promoting resilience and fostering mental wellbeing in the face of stressors. Kim et al. write about meaning-making while staying connected matters in psychological adaptation during the pandemic: a longitudinal moderated mediation study, investigating how meaning-making and social connections contribute to psychological resilience during the pandemic. Predko et al. examine the role of psychological hardiness in mental health resilience among individuals facing war-related stress, in a research entitled “Psychological characteristics of the relationship between mental health and hardiness of Ukrainians during the war”. And Hsieh et al. explore how age and resilience influence the relationship between adversity and wellbeing, highlighting protective psychological factors. Li and Meng analyze the beneficial effects of job satisfaction on the health of medical workers. On the other hand, other authors explore the role of negative emotions. Gu et al. study how fear, affect the recovery of cancer patients, and Sowan and Kissane how demoralization and intolerance of uncertainty affect the wellbeing of patients with cardiac disease.

3. Stress, wellbeing, and positive psychology

This section is devoted to the relationship between stress and subjective wellbeing, considering both hedonic wellbeing (e.g., life satisfaction, positive emotions) and eudaimonic wellbeing (e.g., sense of purpose, personal growth). The articles explore the role of positive psychology interventions, such as gratitude exercises and mindfulness practices, in enhancing wellbeing and resilience, even in the presence of stress. The research also examines the potential long-term benefits of cultivating wellbeing as a protective factor against stress-related health problems, specifically, how mindfulness interventions can enhance wellbeing and reduce negative emotions through increased resilience. Shi et al. observe the effects of nature-based therapy on mental health outcomes, focusing on mindfulness as a mediating factor. Kang et al. propose a natural method to deal with depression based on mindfulness and peace of mind. Sun et al. study the relationship between pregnancy stress and mental health. Akbulut and Erci examine the role of individual mindfulness practices in managing stress and improving health outcomes in hemodialysis patients. Liang et al. want to see how mindfulness can help to ameliorate the suboptimal health status. Ma et al. compare and evaluate various methods of regulating anxiety emphasizing the role of self-relaxation. Last, but not least, Li et al. devote their attention to the good effects of physical activity in the combat against subclinical depression.

4. The role of social support and community

This section highlights the importance of social support systems in moderating the effects of stress on health and wellbeing. Articles in this category investigate the impact of social isolation and loneliness on stress-related health outcomes and wellbeing. The research also explores community-based interventions and initiatives that promote social connectedness and resilience in the face of stress. Roland et al. examine the role of social support in mitigating the effects of pandemic-related stress on maternal health. Tolera et al. explore the impact of social and community support on the wellbeing of health service providers facing workplace violence. Guo et al. investigate community-based horticultural activities and their effects on stress reduction and mental wellbeing in children.

5. Individual differences and contextual factors

This section examines the influence of individual differences, such as personality traits and genetic predispositions, and contextual factors, such as socioeconomic status and cultural norms, on the stress-health-wellbeing relationship. The articles consider how these factors interact and shape individuals' responses to stress and their subsequent health and wellbeing outcomes. The research discusses implications for personalized interventions and targeted approaches in stress management and wellbeing enhancement. Wu et al. explore how individual differences and contextual factors influence employment stress and mental health outcomes. Li et al. investigate the impact of contextual factors on job satisfaction and wellbeing among medical staff. Seiffge-Krenke and Sattel, on their hand, explore the influence of factors like personality, self identity and parental rearing styles influence the onset of somatic complaints.



Conclusion

The exploration of the interplay between stress, health, and wellbeing reveals a complex and multifaceted relationship that profoundly affects individuals and communities across the globe. This volume highlights how chronic stress contributes to various physical health problems, including cardiovascular diseases, immune dysfunction, and metabolic disorders. Stress-related behaviors such as poor sleep and unhealthy eating habits further exacerbate these conditions, emphasizing the need for effective interventions and preventive measures to mitigate the adverse effects of stress on physical health.

Psychological resilience emerges as a crucial protective factor in buffering the negative impacts of stress on mental health. By fostering positive emotions, cognitive flexibility, and robust social support networks, individuals can enhance their resilience and improve their mental wellbeing, even amidst significant stressors. The research underscores the importance of meaning-making, social connections, and psychological hardiness in promoting resilience, particularly during challenging times like the COVID-19 pandemic.

Positive psychology offers promising strategies for enhancing wellbeing and resilience, with interventions such as gratitude exercises and mindfulness practices demonstrating long-term benefits in reducing stress-related health problems. These approaches, along with physical activity and nature-based therapies, play a vital role in improving mental health outcomes and managing stress effectively.

The importance of social support systems is also evident in their ability to moderate the effects of stress on health and wellbeing. Community-based interventions that promote social connectedness and resilience can significantly reduce the detrimental impact of social isolation and loneliness. The research highlights how social support can alleviate stress, particularly during crises, and how community engagement contributes to stress reduction and overall mental wellbeing.

Finally, individual differences and contextual factors, such as personality traits, genetic predispositions, socioeconomic status, and cultural norms, play a significant role in shaping responses to stress and subsequent health outcomes. This volume emphasizes the need for personalized interventions and targeted approaches in stress management and wellbeing enhancement, recognizing that effective strategies must consider the diverse factors influencing stress and health.

In summary, this Research Topic of research provides a comprehensive understanding of the intricate interactions between stress, health, and wellbeing. The insights gained from these studies can provide a basis for developing effective interventions and strategies to promote optimal health, wellbeing, and resilience in the face of stressors. By integrating insights from various disciplines and cultural contexts, the volume offers valuable guidance for developing innovative and evidence-based practices to enhance resilience, reduce health disparities, and improve quality of life worldwide. As societies continue to navigate the challenges posed by stress, these findings underscore the urgent need for holistic and collaborative approaches to promoting mental and physical wellbeing. We hope this Research Topic serves as a valuable resource for researchers, practitioners, and policymakers dedicated to enhance wellbeing and to reduce the adverse effects of stress.
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Objectives: The aim of our survey is to identify psychological features for the relationship between mental health and hardiness of Ukrainians during the war.

Methods: The study involved 608 Ukrainians. We aimed to identify the relationship between mental health and hardiness and determine the differences in the peculiarities of mental health of people with different levels of hardiness. Also we looked for predictors for hardiness.

Results: Subjective hardiness was found to be related to specific manifestation of mental health in the Ukrainian population. Strong correlations were revealed for hardiness with adaptation (ρ = 0.818), emotional comfort (ρ = 0.786), internality (ρ = 0.672), self-perception (ρ = 0.656,), escapism (ρ = −0.632) and mental health (ρ = 0.629). A prognostic model based on linear regression analysis identified the main predictors of personal hardiness and confirmed correlational analysis. Mental health (0.341), emotional comfort (ρ = 0.786), and escapism (−0.576) were found to be good predictors. Altogether 40.1% of Ukrainians scored low, 54.6% medium, and 5.3% high on individual hardiness.

Conclusion: The study found that about every 4th Ukrainian demonstrates a low level of personal hardiness, which is accompanied by emotional discomfort and lack of internal locus of control, making them more susceptible to stress and illness. Additionally, they tend to distance themselves which significantly exacerbates the situation. It has been found that Ukrainians with low levels of personal hardiness exhibit escapism (with diversion of the mind to imaginative activity), a destructive defense mechanism that not only prevents effective problem solving but also has long-term negative consequences for their overall health. Consequently, especially people with low hardiness should receive specific support to stabilize their mental wellbeing and health overall.

KEYWORDS
 mental health, hardiness, Ukrainians, war, resilience


1. Introduction

Mental health of Ukrainians is becoming a central issue today, as many people who have survived the war develop serious mental and social disorders. War, which destroys normal life, is a major factor of psychological vulnerability (Mollica et al., 2004). In psychological literature, post-traumatic stress disorder is often linked to concept of “war neurosis” (McFarlane, 1995). Moreover, studies show that the secondary effects of war are the main predictors of psychological problems. War injuries, paraplegia, or amputation increase the likelihood of later psychological dysfunction in the individual (Bracken et al., 1995). War stress is the most powerful pathogenic factor involved in the emergence, detection and exacerbation of somatic, mental and behavioral disorders (Figley et al., 2013). The literature has described people’s reactions to adversity based on the life-changing model (Dohrenwend and Dohrenwend, 1974), which views any change as stressful and potentially dangerous. This model suggests that people will react to war with regression and exacerbation of symptoms, which reinforce pathological reactions, such as distorted perception of reality, negative emotional reactions, sleep and eating disorders. The most common and visible psychological effects of war are acute and post-traumatic stress disorder (PTSD; Solomon et al., 1997). It has been documented that civilians exposed to the bombing develop post-traumatic stress disorder, anxiety, depression, substance abuse, and functional impairment. Exposure to the bombing also indirectly affects the effects of the disaster through changes in worldview and one’s own abilities, namely the bombing can modify the personality structure – self-configuration – and ultimately lead to changes in systems of meaning and ideology (e.g., beliefs or values about the world and people in general), emotion regulation systems, and patterns of hardiness and coping. Also, refugees are at excessive risk for psychiatric morbidity due to forced migration and resettlement in unfamiliar environments. One in 10 refugees in Western countries have PTSD, about one in 20 have major depression, and about one in 25 have generalized anxiety disorder. Everyone’s emotional distress on a dyadic level will affect relationships and with others, impaired control of anxious emotions, leads to inadequate coping and negative feelings, difficulty in regulating internal experiences, persistence of negative working patterns of self and others, and ultimately, long-term PTSD (Florian et al., 1995). Thus, the negative impact of the traumatic events of the war has significantly affected the mental health and level of functioning of the Ukrainian population. Psychological consequences are multifaceted and their manifestations are not limited to psychiatric symptoms and syndromes. They are also seen in profound changes in the long-established cognitive pattern about meaning, value, and goodness of self and the world (Janoff-Bulman, 1989).

In research, it has been found that victims of combat stress reactions exhibit low self-esteem and reduced faith in people’s benevolence. After traumatic events, they perceive the world as very dangerous and threatening, and they do not see themselves as worthy and protected (Janoff-Bulman, 1989). A decrease in the subject’s self-esteem, lack of faith in one’s good luck, benevolence of the world and other people leads to deterioration and decline in mental health (Kaler, 2009); moreover, hostility and blaming others is directly related to depressive symptoms, obsessive-compulsive behavior, etc. (Lahav et al., 2016). It is worth noting that humans are the only species that can survive the most unfavorable experiences, are able to adapt to changing circumstances focus on their own unique experience, analyze it and rethink it, and thus demonstrate hardiness. The war entails a wide range of hardships, which contains many negative factors and has a destructive effect on the psychological development of the individual, but it is the reassessment of the experience that will help not only to overcome the hardships but also to show inner potential.

There is no single standard by which mental health can be measured, diagnosed and examined. Current approaches are based on the concept of mental health as a manifestation of a high level of physical, mental and social well-being (Vera-Villarroel et al., 2014). Moreover, the World Health Organization for a long time has not focused exclusively on the absence of disease, but rather on the need to include subjective psychological parameters that support health and well-being (World Health Organization, 2005). The notions of mental health as a positive self-actualizing force and of personality as a unified and coherent organization of experience have become increasingly evident in recent publications. Accordingly, the main psychological aspects of mental health are healthy motivation, self-esteem, locus of control, self-perception and self-efficacy (Meade et al., 2023).

People have a set of stable assumptions about the world that help predict events, interpret information, guide perceptions, and make decisions (Janoff-Bulman, 1989). These assumptions are the basis of our good will because they give us the feeling of a certain kind of irreducibility. Janoff-Bulman identified eight basic worldview assumptions, which can be divided into three main categories: the goodness of the world, the importance of the world, and the goodness of one’s own life. According to Janoff-Bulman, people begin life with a positive set of assumptions about the world, which usually support a sense of invulnerability and optimism in everyday life (Janoff-Bulman, 1989). However, in the case of a traumatic event, they break down, which is a major aspect of post-traumatic stress, a change in the perception of the self and the world. It is the change in these most fundamental schemas, deeply rooted in our conceptual system, that is at stake in the case of traumatic life events (Janoff-Bulman, 1989). The tension between a person’s conceptions of the world and newly received information about traumatic events persists, which can also lead to psychopathology. In addition, the destruction of world assumptions affects various subsystems of the individual-personal structure, changing the individual’s physical, behavioral, emotional, social and cognitive functioning. Among the most significant cognitions associated with the severity of PTSD symptoms are beliefs about the hostility and danger of the outside world and beliefs about self as weak and incompetent. That is, the individual directly confronts the terror of the world around him or her, as well as his or her own vulnerability and helplessness; accordingly, the pre-existing confidence in one’s own safety and invulnerability turns into an illusion, plunging the individual into a disintegrating state. Consequently, in most cases, survivors of stress or trauma suffer a destruction of their beliefs and subsequently maintain negative perceptions of self and the world, characterizing the world as less welcoming, which in turn further increases their vulnerability to posttraumatic stress disorder (PTSD; Janoff-Bulman, 1989).

Moreover, cognitions are one of the important factors in how people cope with traumatic events. World assumptions (WAS) are not only key cognitive schemas through which people interpret the world, themselves, and others, but also key indicators of mental health (Janoff-Bulman, 1989). In general, the relevant cognitive schemas are more closely related to general indicators of mental health and functioning than to specific reactions characteristic of trauma. It is important to note that cognitive schemas are negatively altered in response to distress in general, not just as a result of traumatic exposure. The process of coping with trauma, according to Janoff-Bulman, consists in the restoration of basic beliefs: if successful, they become qualitatively different from what they were before the trauma, but the restoration does not occur completely, but only to a certain level, freeing the person from the illusion of their own invulnerability. The picture of the world of an individual who has experienced a psychological trauma and successfully coped with it acquires a qualitatively new level: “The world is benevolent and fair to me. I have the right to choose. But this is not always the case” (Janoff-Bulman, 1989).

Many of the negative effects of war on physical and mental health are also related to chronic stress. The physical effects of chronic stress caused by military operations can perpetuate the state of allostatic stress in the body and accelerate disease processes. Chronic stress has a negative impact on mental health, leading to depression, anxiety, and a general decline in quality of life. People differ in their ability to cope with stressors. Whether a person capitulates to the negative effects of stress depends in part on his or her ability to apply physical or psychological coping strategies. According to the COR theory, people need resources to overcome stress and maintain mental health. Such resources include self-efficacy, empathy, social responsibility, autonomy, active participation in problem solving, etc. (Hobfoll et al., 1992). The coping model is based on behavioral rather than emotional coping strategies. It is known that problem-oriented coping is the most effective strategy. It is superior to avoidance, which is not about directly solving the problem but about taking preparatory measures to solve the problem, passivity, and avoidance of decision-making. It is worth noting that the model of coping conceptualizes stress in the context of interpersonal relationships, since most stress is not only an individual but also a common, shared problem. In this theory, human actions are considered in relation to their social environment, i.e., a person preserves not only his or her integrity but also the integrity of society. That is, prosocial strategies are important factors in successful overcoming of stress, integrating both individual and collective coping mechanisms (Hobfoll et al., 1992).

Mental health is a complex construct that encompasses both affect and psychological functioning from two different perspectives: the hedonic perspective, which focuses on the subjective experience of happiness and life satisfaction, and the eudemonic perspective, which focuses on psychological functioning and self-realization (Hobfoll et al., 1992). A favorable level of mental health is determined by mental well-being, effective functioning of both an individual and a community. It is a state that allows people to realize their abilities, cope with life stresses, solve problems productively, and contribute to their society. Poor mental health limits the manifestation of both eudemonic and hedonic well-being of the individual and society as a whole (Hobfoll et al., 1992).

In general, people have the hardiness to survive even the most adverse events, and most war survivors who have experienced traumatic events are able to adapt to changed circumstances and integrate extreme experiences into their cognitive structure. However, this process of adaptation is not always successful, as a significant share of the population suffers from trauma, which manifests in mental health complaints, including post-traumatic stress disorder (PTSD) and/or depression (Kilpatrick et al., 2013). Thus, research shows that the “level of exposure” to stressors is a stronger predictor of negative mental health outcomes than direct military exposure (Miller and Rasmussen, 2010). While stress can indeed have a physiological effect on individuals, it seems that certain personality traits, such hardiness as can help alleviate its impact (Kobasa, 1979). In the early 80s of the 20th century, American psychologists Suzanne Kobasa and Salvatore Maddi coined the term “hardiness” to define the psychological, worldview beliefs of a person that prevent the negative effects of stress, allow a person to remain active and confident in a favorable resolution of a difficult situation, provide hope and motivate to solve the problem, ensure transformational overcoming of stress and difficult life situations. In particular, they act as a psychological buffer against stress sensitivity (Maddi, 2004).

According to Salvatore Maddi’s theory, hardiness has three components: engagement (activity, initiative, interest in the world around us), control (the ability to recognize, realize, control and adjust one’s emotions in time) and challenge (the ability to learn from unpleasant events and see a positive meaning in them; Maddi, 2004). It is manifested as the ability to gain positive experience from difficult life events, as the ability to acquire new skills and abilities, to transform one’s worldview, reassess values, realize a new meaning, and see what will give one the strength to live on. Personal hardiness is linked to mental health, which manifests itself in the physical, mental and social aspects of life (Farivar et al., 2007). S. Maddi emphasizes the importance of all three components for maintaining health and optimal performance and activity in stressful conditions (Maddi, 2004). Thus, the psychological mechanism by which a person transforms difficult life situations into more favorable experiences contains a combination of survival strategies that are related to the components of inclusion and control. These strategies enable a person to stay in a difficult situation through his or her commitment to their values and goals and, at the same time, to manage the situation and its consequences (Florian et al., 1995). The challenge component provides an opportunity to perceive a difficult life situation as a challenge, and to respond well to any changes. The risk component contributes to finding meaning in one’s life and to the desire to gain experience. Challenge orientation is expressed in the belief that change, not stability, is a normal, constructive phenomenon in life. It is true that the expectation of change is an interesting stimulus for personal growth, and not a threat of danger. The challenge reduces the level of perception of the stressfulness of the situation. It leads to attempts to transform oneself, to self-renewal and self-realization, instead of preserving the past pattern of existence. Thus, initially a person finds meaning for himself in a life situation, then he or she forms a goal that corresponds to his or her basic values and, only then, a person becomes capable to evaluate potential advantages of a difficult life situation and perceive it as a leading opportunity for personal development (Taylor, 1983). In particular, A. Maslow noted that the most significant experience in the life of an individual who has achieved self-actualization is a tragedy, under the influence of which he or she was forced to look at life differently, to change his perception of the world (Maslow, 1970). In logotherapy, it is generally accepted that it is suffering gives rise to the best qualities in a person, changes him or her, makes him or her wiser, and provides an opportunity to understand the meaning of life. The connection between the meaning of life, higher values and self-transcendence is most strongly manifested in a difficult life situation, because for the sake of our values we are ready to accept suffering and sorrow, we can endure inevitable suffering and at the same time not break down (Batthyány, 2017).

Hardiness exists on three levels: psychophysiological (optimal reactions to stress), socio-psychological (effective self-regulation) and personal-semantic (meaningfulness and positive outlook; Maddi, 2002). Maddi’s model of hardiness includes not only the construction of these three components, but also five basic psychological mechanisms:

• Stable beliefs – a person’s perception of any events in life as safe.

• Motivation of a person to transform, accompanied by openness to everything new, a person’s readiness to act actively in difficult life situations, using constructive behavioral strategies.

• Increasing the body’s immune response through mental and physical mobilization.

• Increased responsibility and care for one’s own health.

• Search for social and psychological support through the development of communication skills (Maddi, 2002).

Hardiness moderates the impact of stress on health by influencing how individuals perceive and respond to challenging situations. Hardy individuals tend to view novel and disruptive life events as normal aspects of life, which they believe they can handle. When faced with stress, they are inclined to employ proactive problem-solving strategies, while those lacking hardiness tend to resort to avoidance tactics like denial or substance use. Therefore, hardy individuals initially view stressors positively and actively seek solutions to adapt to new circumstances (Bartone et al., 2022). The current research suggests that hardiness serves as a valuable resilience factor, offering a degree of defense against depression among soldiers facing intense combat stress. Importantly, this protective role is primarily attributed to the coping mechanisms employed by these soldiers. Those with lower levels of hardiness tend to rely more on avoidance coping strategies, which can subsequently result in higher levels of depression symptoms and associated difficulties (Bartone and Homish, 2020). Hardiness, may provide a safeguard for individuals with extensive military backgrounds. The study’s findings suggest that individuals with high levels of hardiness may possess a form of resilience that guards them against the impacts of PTSD, even after extended military service (Escolas et al., 2013). Hardiness serves as a defense against the negative consequences of stress, especially when faced with high levels of stress or multiple stressful situations (Bartone, 1999). Thе hardiness contributed to increased stress resiliency, as measured by a lower level of reported mental health complaints (Thomassen et al., 2015).

Thus, the term “hardiness” is an important internal resource, a combination of current attitudes and formed skills, attitudes and beliefs, which provide an opportunity successfully adapt to stressful situations, and ensure that a person overcomes difficult life situations.



2. Materials and methods

We contacted Ukrainians in the time frame between 1st of April 2023 to 1st of June 2023.The survey was distributed and administered online. The data for this study were collected using Google Forms with proper instructions and explanations for completion. The participants of the study were university students of all higher education institutions in Ukraine, attendees of public services, and refugee centers: participants were also asked to share the questionnaire among their relatives and friends. We also using individual contacts of authors, University mailing lists and public announcements in the Ukraine. The main inclusion criteria for the participants were age, being a citizen of Ukraine, either living in different territories of Ukraine, being refugees or temporary migrant in other countries. The study did not presume any specific exclusion criteria.

Participants with missing responses have been removed leaving the analyzable sample to 608 Ukrainians. The age range of the sample varies from 18 to 61, with female 87.5 and 12.5% male. The limited number of men taking part in the survey might be related to their involvement in the armed forces leaving them with limited/controlled access to the information online.

For this study the following questionnaires were used:

Rogers-Diamond Test of Personal Adjustment (Rogers, 1961). We used the adaptation into Russian by Osnitsky (2004). It assesses personality adaptation through 101 statements, evaluating overall adjustment, acceptance of others, internality, self-perception, emotional comfort, desire to dominate, and escapism. World Assumptions Scale (WAS): Measures assumptions and beliefs about the world after life-altering events or traumatic experiences (Janoff-Bulman, 1989). The study used Russian adaptation made by Padun and Kotelnikova (2008). It consists of 32 items in subscales: benevolence of the world, meaningfulness, worthiness of the self. Mental Health Continuum Short Form (MHC-SF). The current study used the Russian adaptation made by Osin and Leontiev (2020). It has 14 items measuring emotional, psychological, and social well-being when combined, eudemonic well-being. SF-12 Health Survey. Questionnaire in Russian adaptation by Feshchenko et al. (2002). It is a 12-item assessment of generic health and health-related quality of life from the client/patient’s point of view. The Strategic Approach to Coping Scale (SACS), Russian adaptation by Vodopjanovaja and Starchenkovaja (2002). It assesses coping strategies via 54 statements in 9 behavior models to handle stressors (1) assertive actions; (2) entering into social contact; (3) seeking social support; (4) careful actions; (5) impulsive actions; (6) avoidance; (7) manipulative (indirect) actions; (8) antisocial actions; (9) aggressive actions. Russian language adaptation of Salvatore Maddi’s Hardiness Survey by Osin and Rasskazova (2013a). The test is designed to measure major components of hardiness (control, communication, and challenge) and overall hardiness. The questionnaires were administered using online google forms and lasted on average 60 min for all surveys together. The results of the statistical analysis of hardiness indicators were compared with the normative data (Average value 50.79; Low values 39 and below; High values 62 and above; Osin and Rasskazova, 2013b), thanks to which it was possible to distinguish groups of individuals with different levels of hardiness, namely the group of individuals with low hardiness 40.1%, medium 54.6%, and high 5.3%. Given multiple comparisons (148 correlations) we corrected using Bonferroni correction and only consider results with values of p < 0.001 as significant in the following.



3. Results

Statistical analysis was performed using SPSS (version 29). Spearman’s correlation analysis was used to identify the relationship between mental health and hardiness. One-factor analyses of variance (ANOVA) were used to determine the differences in the peculiarities of mental health of people with different levels of hardiness. Regression analyses were used to determine the predictors of hardiness.

At the first stage of the study, we conducted correlation analysis to identify the link between personal hardiness and the peculiarities of mental health during the war. The results are presented in Table 1.



TABLE 1 Correlations between hardiness and mental health manifestations.
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We found strong positive correlation between personal hardiness and: emotional comfort (ρ = 0.786, p < 0.001), internality (ρ = 0.672, p < 0.001), self-perception (ρ = 0.656, p < 0.001), mental health (ρ = 0.629, p < 0.001), acceptance of others (ρ = 0.568, p < 0.001), the desire for dominance (ρ = 0.473, p < 0.001); emotional well-being (ρ = 0.206, p < 0.001); the general attitude toward the benevolence of the world (ρ = 0.154, p < 0.001), social well-being (ρ = 0.145, p < 0.001), adaptation (ρ = 0.818, p < 0.001). Also, it was revealed a negative correlation between escapism and hardiness (ρ = −0.632, p < 0.001).

At the second stage of this study, we conducted a one-factor analysis of variance ANOVA (Schaeffer’s method) to identify differences in the specific manifestations of mental health issues in people with different levels of hardiness (Figure 1).
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FIGURE 1
 Differences in the peculiarities of mental health of people with different levels of hardiness. Note that people with high hardiness always score higher on acceptance of others, the desire to dominate, internalization, escapism, mental health and especially for the variables emotional comfort and self-perception. The y-axis of the depicted variables is always having a range from 0 to 100 with the exception of escapism (here the authors Rojers and Daymond consider values >10 as low and >20 as high escapism), desire to dominate (values >20 as low and >80 as high), internality (values >60 as low and >80 as high). The mental health variable is also having a range from 0 to 60, with values >60 being considered a good mental health and values <40 being considered low mental health. The different colors indicate the respective levels of hardiness (low, medium, high). The horizontal colored bars indicate the mean and the vertical colored bars the related 95% confidence interval. Single subjects are presented as dots with a high opacity to better show how the peculiarities of mental health are expressed on the individual.


The ANOVA reveals significant differences in self-perception (individual’s self-awareness and perception of themselves, including their strengths and weaknesses) between the three groups of hardiness [F (2,605) = 137.751; p < 0.001]. Post-hoc tests indicated that specifically, individuals with a high level of hardiness exhibited higher self-perception scores (M = 93.6, SD = 8.91) compared to those with medium (M = 73.4, SD = 13.4 p < 0.001) and low (M = 59.3, SD = 13.74, p < 0.001) levels of hardiness. Individuals with medium hardiness compared to those with low hardiness had greater self-perception (p < 0.001).

Furthermore, significant group differences are observed for acceptance of others [F (2,605) = 89.003; p < 0.001]. Analyses indicated that individuals with low hardiness displayed the lowest acceptance of others (M = 55.5, SD = 11.71) compared to the medium (M = 66.9, SD = 11.4, p < 0.001) and high (M = 75.2, SD = 10.66, p < 0.001) hardiness groups. Individuals with medium hardiness, when compared to those with high hardiness, exhibit lower levels of acceptance of others (p < 0.001).

In terms of emotional comfort, a significant difference is identified across the three groups of individuals [F (2,605) = 271.100; p < 0.001]. Specifically, individuals with high levels of hardiness reported the highest еmotional comfort scores (M = 89.3, SD = 12.21) compared to individuals with low hardiness who reported the lowest scores (M = 43.2, SD = 9.9, p < 0.001) and individuals with medium hardiness who fell in between (M = 62.4, SD = 14.65, p < 0.001). Furthermore, individuals with medium hardiness, compared to those with low hardiness, exhibited significantly higher levels of emotional comfort (p < 0.001).

Moreover, significant group differences are observed regarding the desire to dominate [F (2,605) = 51,340; p < 0.001]. Individuals with high levels of hardiness showed a higher desire to dominate (M = 66.1, SD = 14.69) than individuals with medium (M = 56, SD = 13.62, p < 0.001) hardiness, as well as individuals with low hardiness levels who exhibited the lowest desire to dominate (M = 47.3, SD = 10.89, p < 0.001). Individuals with medium hardiness, in comparison to those with low hardiness, showed a significantly higher desire to dominate (p < 0.001).

The pattern continues with internalization (level of subjective сontrol, the degree to which an individual believes they have control over their own life), which significantly differs among different levels of hardiness [F(2,605) = 89.003; p < 0.001]: individuals in the low hardiness level group recorded the lowest internalization scores (M = 58.1, SD = 6.39) compared to the medium (M = 66.9, SD = 8.38, p < 0.001) and high (M = 78, SD = 8.49, p < 0.001) hardiness groups. Additionally, individuals with medium hardiness exhibited lower internalization compared to those with high hardiness (p < 0.001).

However, escapism (the tendency of individuals to seek escape from reality or unpleasant situations by diverting themselves toward alternative goals or avoiding problems) is also significantly different among individuals with different levels of hardiness [F (2,605) = 119.422; p < 0.001]. But, individuals with low level of hardiness scored higher (M = 16.6, SD = 3.55) in comparison to those with medium level of hardiness (M = 12.1, SD = 4.44, p < 0.001) and individuals with high hardiness levels scored the lowest escapism (M = 8.3, SD = 3). Furthermore, individuals with medium hardiness exhibited a higher escapism score compared to those with high hardiness (p < 0.001).

Regarding mental health, significant differences are observed [F (2,605) = 128.698; p < 0.001]. People in the low hardiness level group scored the lowest in mental health (M = 39.7, SD = 6.97) compared to the medium (M = 47.0, SD = 7.44, p < 0.001) and high (M = 57.3, SD = 4.7, p < 0.001) hardiness groups. Additionally, individuals with medium hardiness, when compared to those with high hardiness, exhibited a lower mental health score (p < 0.001).

Finally, we computed a prognostic model using linear regression. Multiple regression analysis was used to identify the main significant predictors of personal hardiness. The results of the regression indicated the predictors explained 75.8% of the variance. The results are presented in Table 2.



TABLE 2 Variable results of linear regression showing predictors of hardiness.
[image: Table2]

The fitted regression model was: Hardiness = −7.465 + 0.341 * (mental health) + 0.306 *(emotional well-being) + 0.218 * (emotional comfort) + 0.200 * (internality) + 0.160 * (controllability) + 0.108 * (self-perception) + 0.104 * (acceptance of others) + 0.097 * (meaningfulness of the world) + (−0.06) * (the desire to dominate) −0.127 * (avoidance) + (−0.576) *(escapism). The overall regression was statistically significant [R2 = 0.758, F(11, 596) = 170.065, p < 0.001]. It was found that higher mental health (β = 0.219, p < 0.001), lower escapism tendencies (β = −0.207, p < 0.001), and higher emotional comfort (β = 0.290, p < 0.001) were the strongest predictors for hardiness.



4. Disсussion

The conflict and war between Russia and Ukraine has totally destroyed the established way of life, annihilated peace and concord. It causes constant stress and frustration, which, in turn, activate neurobiological reactions and psychological defense mechanisms. These protective mechanisms act as barriers to stabilization of the general condition of the population against the backdrop of crisis phenomena, and they could impede effective life of every member of the Ukrainian society. At the same time, the war forces people to react quickly and survive, to find ways to minimize anxiety and to form a personal sense for a successful overcoming of difficulties. In this, they are helped by hardiness – an internal resource of a person, which has a close relationship with mental health, thanks to which it allows individuals to rethink their life beliefs, find meaning in all situations, being able to manifest hardiness even in war conditions. It should be noted that mental health is a complex and many-faceted notion, it encompasses general satisfaction with life and personal wellbeing in different walks of life. It includes physical, psychological, emotional, social and spiritual well-being.

During our study, it was found that the manifestation of a high level of personal hardiness is accompanied by adaptation, the ability to effectively adapt even under unfavorable circumstances. That is, personal hardiness prevents an individual from descending into a victim mentality and assists in coping even the most complex life situations. It contributes to emotional comfort and well-being, manifestation of internal locus of control, and psychological readiness to act in a stressful situation. Conversely, a low level of personal hardiness corresponds to a negative psycho-emotional state, internal discomfort, a feeling of powerlessness and hopelessness, and inability to overcome difficulties. In particular, the relationship between hardiness and internality, hardiness and the desire to dominate can be found in scientists’ research, who studied the peculiarities of overcoming difficulties through traumatic memories (Shamsaei et al., 2017). The researchers found that the memories of respondents with a low level of hardiness were dominated by events in which the respondent felt that he or she was unable to influence the situation. Those with a high level of hardiness were dominated by memories in which they successfully overcame difficulties and accepted their own responsibility for the outcome (Shamsaei et al., 2017). Psychological hardiness appears to be a promising factor in enhancing soldiers’ adaptability development. Nevertheless, adaptability always pertains to effective change or adjustment in response to shifting conditions, and there is also evidence that high-hardy soldiers not only adapt better during operational deployments but also adjust more favorably in the months following their return from deployments. All three hardiness facets contribute to soldiers’ adaptive performance. Studies have shown, for instance, that hardiness increases soldiers’ sense of self-efficacy, which, in turn, can lead to more positive and healthy behaviors. Similarly, high-hardy, high-control soldiers will find ways to adapt or adjust the rules to suit a changing situation (Bartone et al., 2013).

It is established that a low level of personal hardiness is accompanied by a tendency to evade problems and reality, rather than addressing them, passivity, and manifestation of destructive, infantile behavioral patterns. Such a tendency serves as a form of psychological defense mechanism, which not only pseudo-minimizes anxiety but also has long-term negative consequences.

Our findings indicate a close interconnection between personal hardiness and good mental health. High level of hardiness prevents heart rate acceleration and increased blood pressure during a stressful situation, respectively, the structural component “involvement” increases the ability of the individual to make the right choice when making a decision, the component “control” reduces internal anxiety, and the structural component “challenge” promotes reassessment of events and stimulates the use of constructive coping strategies (Florian et al., 1995). In Liu’s study, which focused on the relationship between a person’s hardiness and their subjective perception of mental health, it was found that those respondents who showed a higher level of hardiness felt healthy both physically and mentally (Liu et al., 2014). Hardiness curbs the impact of stress on physical and mental health. In addition, it is inversely proportional to depression and anxiety, and it is positively correlated with a person’s psychological well-being (Waters and Cummings, 2000).

Furthermore, we found a strong positive correlation between general attitude toward the benevolence of the world and personal hardiness. The belief that the world is just and secure enables the individual to give meaning to stressors, and to perceive difficulties as a certain sequence that has meaning. Consequently, there is a desire to invest energy and determination in their solution. Conversely, the perception of a threatening, hostile world causes uncertainty, lack of energy, impatience, anxiety, pessimism, and lack of enthusiasm. According to this, it was revealed the relationship between personal hardiness and social well-being, as well as acceptance of others. That is, personal hardiness is closely interconnected with the social well-being of society, and the social well-being of society depends on the readiness of each individual to demonstrate personal hardiness. The social crisis caused by the war lead to changes that make the normal functioning of society impossible, transforms the inner world of each Ukrainian, and reduces personal hardiness. Nevertheless, the ability of the individual to survive this crisis leads to the emergence of new experiences and meaning formation, acts as a certain counteraction to tension and stress, and prevents passive regression.

The second phase of the study revealed significant differences in the expression of mental health based on an individual’s level of hardiness. Individuals with high levels of hardiness have a number of advantages over people with low and medium levels of hardiness. They manifest notably higher self-perception, which gives them confidence in their ability to overcome difficulties. This contributes to robust mental well-being and fosters a constructive approach to challenges. Emotional comfort also displays significant difference: individuals possessing heightened hardiness levels report considerably greater emotional comfort than their counterparts with medium and low hardiness levels. The higher a person’s level of hardiness, the more pronounced is the tendency to dominance and the less pronounced is the tendency to escapism. This pattern is confirmed by the presence of an internal locus of control in individuals with high levels of hardiness. Moreover, the parameter of “acceptance of others” exhibits qualitative differences. Individuals with greater hardiness levels display significantly higher levels of acceptance of others compared to those with lower and medium hardiness levels, which indicates that they tend to show understanding and support, that is an important factor in solving a common problem. People with high hardiness perform significantly better on a measure of overall mental health. According to S. Maddi, hardiness forms a tendency to perceive potentially difficult life situations as less threatening and dangerous. It is a holistic personality characteristic, a general indicator of a person’s mental health, a kind of stress buffer (Maddi, 2004). Individuals with high level of hardiness are less likely to be ill, because high hardiness reduces negative influence of stress on one’s body, ensures ability to adapt during stress, protects from nervous breakdown, and has positive influence on effective problem-solving. In particular, it affects transformative overcoming and posttraumatic growth. Conversely, hardiness is negatively correlated with the regressive problem-solving and overcoming of difficulties by denial and by motivation for failure evasion (Nowack, 1989).

At the same time, a significant number of people characterized by low levels of hardiness indicates that a substantial portion of the Ukrainian population show disbelief in their own strength, demonstrate emotional discomfort and inner tension, which makes them more vulnerable. They have strongly pronounced escapism, tendency to distance themselves from reality, and use destructive coping strategies. These behaviors, in turn, carry potential adverse implications for psychological well-being. Additionally, individuals with low hardiness exhibit a weak internal locus of control, demonstrating a reliance on external circumstances and an inclination to evade assuming responsibility for resolving problematic situations. Simultaneously, they exhibit a tendency to assign blame and criticize others, further jeopardizing their overall well-being. According to the COΡ theory, an individual’s coping with stress is carried out in connection with the social environment, as a person preserves not only his or her integrity but also the integrity of society (Hobfoll et al., 1992). The success of overcoming difficulties is related to the social aspect, interpersonal relations, and cooperation with others, since most of the problems of war are not only individual but also a common problem. Prosocial strategies are an important factor in successful coping with stress, which includes acceptance and tolerance of others. Moreover, Frisby asserts that the expression of hardiness, specifically its structural aspect involving engagement, exemplifies positive conduct and effective social interaction. Conversely, insufficient hardiness primarily leads to discrimination, distrust, intolerance, and discord (Frisby, 2019).

It should be noted that the main predictors of hardiness are mental health, emotional comfort and escapism. Mental health appears to be a kind of reservoir of mental energy and strength that helps people cope with stress and challenges. It is a leading adaptive potential that contributes to personal growth. It allows for flexibility, develops frustration tolerance, and the ability to function optimally even in a situation of uncertainty and also provides the individual with the understanding that life is full of challenges that he or she cannot always control and avoid, but can always remain flexible to changing situations. It manifests itself as optimistic, cognitive and emotional flexibility, the ability to change one’s behavior depending on the situation (Leyro et al., 2010). Notably, positive thinking is associated with strong immunity, increased hardiness, stress resistance, and low anxiety (Cooley et al., 2022). Accordingly, emotional comfort provides the ability to remain calm and confident under the pressure of setbacks, recover quickly from stressful events, and helps regulate negative emotions in a timely manner. Escapism is a destructive coping mechanism that impedes hardiness, as it is based on evasion rather than resolution of the problem. It is accompanied by psychological defense mechanisms, as well as destructive ways to minimize the mental stress caused by the problem situation. Such a strategy impedes the development of reflexivity, meaningfulness of one’s life. In the long run, escapism threatens a disconnection from reality, fostering alienation, loneliness, and a deteriorating psychophysiological state, culminating in increased stress and heightened psychological discomfort.

Turning to the limitations of our study, we need to note that subjects’ self-initiative to partake in the study may skew the sample toward individuals with lower hardiness levels. Those with more mental health issues or lower hardiness might show greater interest in participating compared to their more hardy counterparts. Higher hardiness individuals tend to navigate challenges autonomously and might not feel the need for diagnostics or assistance. The overall sample may be considered insufficient to represent the entire population; however, considering geographical location, age, and other sociodemographic characteristics, this particular sample is capable of showing the main tendencies that are common for entire Ukrainian society, despite women overweighting men. The study is primarily cross-sectional rather than causal in nature. The insufficient number of men participating in the study and the predominantly younger age group narrows the sample. The study surveyed general population and did not take defined specific criterion for differentiating between stress and traumatic experiences. Moreover, hardiness norms may vary due to the specifics of the situation and may not be entirely applicable to this sample.

Nevertheless, indicated limitations represent areas for future research topics that would provide an opportunity to deepen the understanding psychological characteristics of the relationship between mental health and hardiness of Ukrainians during the war.

It can also contribute to the development of effective assistance strategies and support programs aimed at developing and strengthening the hardiness of people during wartime.

It is worth noting that a high level of personal hardiness leads to the formation of a new model of perception that provides meaningfulness, confers value to life, helps to maintain internal balance even in times of war. It is the most important internal resource, which consists not only in avoiding stress, but also in the ability to see positive aspects and meaning even in complex traumatic events, providing existential courage, giving a person’s life value and meaning, and the ability to recover quickly from stressful events.



5. Conclusion

The study revealed a close relationship between personal hardiness and mental health, including its main manifestations. Furthermore, the peculiarities of mental health of Ukrainians depend on their level of hardiness. The study found that a significant number of Ukrainians demonstrate a low level of personal hardiness, which is accompanied by emotional discomfort and lack of internal locus of control, making them more susceptible to stress and as a consequence illness. Moreover, it was found that mental health and personal hardiness mutually reinforce each other. Notably, emotional comfort emerges as the primary predictor of hardiness. It is worth noting that humans are the only species that can focus on their own unique experience, analyze it and rethink it, and thus demonstrate hardiness. Given our results we suggest that more specific programs are needed in order to improve psychological wellbeing and mental health in the Ukrainian population and especially in those with low levels of personal hardiness.
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Objective: This study examines the mediation effect of rumination and resilience between the relationship of mindfulness and negative emotions in Chinese college students.

Method: A total of 3,038 college students (19.94 ± 1.10) were investigated by Mindfulness Attention Awareness Scale (MASS), Rumination Response Style Scale (RRS), Resilience Scale (RES) and Depression-anxiety-pressure scale (DASS-21), and the mediation analyses were conducted by adopting PROCESS macro in the SPSS software.

Results: ① Mindfulness was negatively associated with rumination and negative emotions (r = −0.69, −0.72; P < 0.01), and positively associated with resilience (r = 0.63, P < 0.01). Rumination was negatively associated with resilience (r = −0.59, P < 0.01), and positively associated with negative emotions (r = 0.83, P < 0.01). Resilience was negatively associated with negative emotions (r = −0.71, P < 0.01). ② Mindfulness can not only directly predict negative emotions (95%CI, −0.12~−0.09) but also affects negative emotions through three indirect paths: Rumination was a mediator (95%CI, −0.24~−0.20), resilience was a mediator (95%CI, −0.07~−0.06), and resilience and rumination were a chain mediator (95%CI, −0.04 ~ −0.03).

Conclusion: Mindfulness not only influences negative emotions directly, but also through the mediating effect of rumination and resilience indirectly.

KEYWORDS
 mindfulness, rumination, resilience, negative emotions, college students


1 Introduction

As the pace of society accelerates and competition intensifies, people’s learning, work and life styles change accordingly. This leads to a more serious “involution phenomenon.” In addition, college students’ cognitive level and emotional and volitional development are not yet mature enough. This increases their psychological pressure and mental load, making it easy for them to experience negative emotions which can result in psychological and mental problems. Negative emotions occur in individuals who have stressful reactions, express pain or unpleasant perceptions (Chen et al., 2021), and are often manifested as a combination of depression, anxiety and stress (Ohayashi, 2012). Negative emotions are important indicators of mental health and can become the main risk factors for physical health. During the COVID-19 epidemic, 22.4% and 35.1% of college students reported symptoms of anxiety and depression, respectively (Kalkbrenner et al., 2021), with an overall detection rate of depression in adolescent populations climbing to 24.4%–32.4% (Gao et al., 2020). In China, the detection rate of depression among adolescents reached 24.6% in 2020 (Hankin, 2015), and in recent years, there has been a trend of prevalence of negative emotions such as depression, anxiety and stress (Ma, 2019). When individuals experience negative emotions and fail to resolve them in a timely manner, they are more susceptible to developing psychological problems and mental disorders, as well as an increased risk of self-injury or suicidal thoughts and behaviors (Lin et al., 2019). Given the substantial burden of negative emotions on individuals and society, it is crucial to understand the development and emotional problems of college students in order to promote preventive strategies and treatment.

Mindfulness is often defined as conscious and moment-to-moment awareness of present experience without judgment (Brown and Ryan, 2003; Baer, 2006). Through in-depth studies on mindfulness, many researchers have verified its effects on emotions. Previous studies have shown that mindfulness-based stress reduction training can improve negative emotions in people with depression. Mindfulness-based monitoring acceptance theory suggests that when individuals adopt an unacceptable attitude, their attention to physical sensations increases, which may strengthen negative emotions and thoughts associated with the experience. On the contrary, adopting an attitude of acceptance strengthens the relationship between attention and negative experience (Lindsay and Creswel, 2019). According to mindfulness theory, mindfulness enables individuals to focus on and understand their negative emotions in adversity, deal with them in a timely manner, find the meaning of events in life, actively respond to negative events (Garland et al., 2015), and mitigate harm caused by adversity. High levels of trait mindfulness can help individuals relieve anxiety, reduce the impact of stressful events on negative emotions (Zhou et al., 2017), lower the risk of depression (Zhang et al., 2022), and experience fewer subjective feelings of stress (Hertz et al., 2015) and negative emotions (Masumi and Alyson, 2017). Conversely, low levels of trait mindfulness do not contribute to an individual’s attention to and acceptance of negative emotions, which may lead to the long-term accumulation of negative emotions. Therefore, hypothesis 1 is proposed in this study: Mindfulness has a negative predictive effect on negative emotions.

Rumination is commonly described as an individual who remains influenced by negative life events, repeatedly thinking about the causes, consequences and feelings brought by these events (Nolen-Hoeksema, 1991). Reaction style theory suggests that human beings may react in different ways when they encounter various stressors related to life events. However, rumination is considered an inappropriate respond (Robinson and Alloy, 2003). A previous study has shown that mindfulness traits are not only significantly negatively correlated with rumination but also an important predictor of it (Wang et al., 2017). For instance, “non-responsiveness” on the Five Factor Scale of Positive Thinking were found to be negatively correlated with negative cognitive biases and rumination in healthy individuals after stress elicitation (Paul et al., 2013). Mindfulness can also promote an individual’s problem-solving abilities in adversity, reduce rumination, and help individuals adopt a more flexible and proactive approach to dealing with setbacks (Bajaj and Pande, 2016). According to the mindful emotion regulation model, mindfulness enhances cognitive control over negative immersive thinking by eliminating individuals’ automated negative appraisal process (Ramel et al., 2004). Meanwhile, the self-regulation execution function model suggests that rumination is a key factor in triggering negative emotions such as depression and anxiety in individuals (Nordahl et al., 2019). Domestic and international studies have found that rumination is significantly related to the severity of depression and cognitive function (Zhan and Yang, 2018), which is a cognitive susceptibility factor leading to depression (Nolen-Hoeksema et al., 2008). Individuals with high levels of rumination tend to compromise their problem-solving efficiency, have a longer duration of negative emotions, and a more serious tendency toward depression. Empirical studies have also shown that the higher levels of rumination are associated with higher levels of negative emotions such as depression and anxiety (McBride and Bagby, 2006; Grassia and Gibb, 2008). Conversely, the lower the level of rumination, the lower the level of negative emotions. Therefore, hypothesis 2 is proposed in this study: Rumination plays a mediating role between mindfulness and negative emotions.

Resilience, also known as psychological elasticity, refers to an individual’s ability to adapt flexibly to adversity and setbacks (Lazarus, 1993). Mindfulness has a significant predictive effect on mental resilience; increasing mindfulness levels can promote the development of students’ psychological resilience. Additionally, mindfulness training can effectively enhance cognitive function and the level of psychological resilience among practitioners (Senders et al., 2014; Zenner et al., 2014; Xu et al., 2016). A cognitive neuroscience study found that mindfulness may promote individuals’ psychological resilience by enhancing resting state functional connections between the dorsomedial prefrontal lobe and the anterior cingulate gyrus cortex during mediation (Kwak et al., 2019). This provides an intrinsic mechanism for how mindfulness affects rumination from a neuroscience perspective. Meanwhile, the risk-protective factor model posits that protective factors, such as resilience, can mitigate the impact of risk factors like rumination and prevent adverse psychological and behavioral outcomes, promoting healthy individual development. Studies have shown that encountering stressful events can stimulate resilience, which promotes effective coping with stress (Loh and Klug, 2012) and effectively reduces negative emotions such as depression and anxiety (Chen et al., 2019). Individuals with high resilience are able to respond to difficulties with a more positive attitude, reasonable beliefs, and flexible ways of maintaining lower levels of stress in adversity (Bajaj and Pande, 2016), thereby alleviating negative emotions associated with stress. Therefore, hypothesis 3 is proposed in this study: Resilience plays a mediating role between mindfulness and negative emotions.

Rumination and resilience can both play a mediating role between mindfulness and negative emotions, so what is the relationship between these two factors? Previous studies have found that there is a negative correlated between rumination and resilience (Chen et al., 2019). After experiencing stressful life events, individuals tend to engage in spontaneously repetitive thinking about those events, which can lead to continuous psychological and physiological arousal (Brosschot et al., 2006), depletion of cognitive resources, individual cognitive pattern disorders, and a propensity for negative thinking patterns that reduce psychological resilience. At the same time, individuals with reduced resilience may become less adaptable to negative events, which can make it difficult for them to recover from such events and increase the likelihood of experiencing negative emotions. Based on the above three hypotheses, this study concludes that individuals with low levels of mindfulness may tend to repeatedly ruminate on the causes, consequences and feelings brought about by stressful events. They may also struggle to eliminate cognitive biases, which reduces their internal psychological characteristics (such as resilience) and makes it difficult for them to adapt to adversity. This contributes to negative emotions such as depression and anxiety. Therefore, hypothesis 4 is proposed in this study: Mindfulness can affect negative emotions through the chain mediation of rumination and resilience.

Based on the literature above, more attention should be paid to the relationship between mindfulness and negative emotions. This study constructed a chain mediation model to examine the mediating role of rumination and resilience in the relationship between mindfulness and negative emotions among Chinese college students. Moreover, we proposed a model to examine the relationships among mindfulness, rumination, resilience and negative emotions.



2 Materials and methods


2.1 Participants

The convenience sampling method was employed to select students from colleges in Guangdong province of China to complete the questionnaires online from 1 May to 30 November 2022. In total, 3,038 valid questionnaires were obtained with an effective rate of 96.05%, while 125 unqualified ones were excluded. Among them, the mean age was 19.94 years (SD = 1.11, range = 17 ~ 25 years). The participants included 1,440 males (47.40%) and 1,598 females (52.60%). They completed a survey that included demographic variables, the Mindful Attention Awareness Scale (MASS), the Rumination Response Scale (RRS), the Resilience Scale (RES) and the Depression, Anxiety, and Stress Scale with 21 items (DASS-21). The purpose of this study was explained, and all respondents provided informed consent electronically before starting without any payment. Their privacy and anonymity were guaranteed.



2.2 Measurement variables

The data collected included socio-demographic characteristics of college students in Guangdong province, such as age and gender, as well as the information gathered from the four scales below.


2.2.1 Mindful attention awareness scale

This scale was developed by Brown and Ryan (2003) and revised by Chen et al. (2012). It consists of 15 items rated on a six-point Likert scale, ranging from 1 (Always) to 6 (Never). A higher score indicated a greater level of mindfulness attention awareness. The Chinese version of the MAAS scale was used in this study, and it showed good internal consistency with a Cronbach’s α value of 0.94 in the present sample, confirming the good psychometric properties of the scale.



2.2.2 Rumination response scale

This scale was compiled by Nolen-Hoeksema et al. (2008)and revised by Han and Yang (2009). It consists of 22 items rated on a four-point Likert scale ranging from 1 (Never) to 4 (Always), including three dimensions: symptom rumination, obsessive thinking, and reflective deep thinking. The higher the score, the more severe the rumination thinking is. The present study confirmed the good psychometric properties of the scale with a Cronbach’s of 0.94, indicating a good internal consistency.



2.2.3 Resilience scale

This scale adopted the “Adolescent Resilience Scale” developed by Hu and Gan (2008), which consisted of two dimensions (personal strength dimension, including goal focus, emotional control and positive cognition; support dimension, including family support and interpersonal assistance). It consisted of 27 items rated on a five-point Likert scale, with scores ranging from 1 point (Complete consistently) to 5 (Complete inconsistent). A higher score meant that a higher level of resilience. For the present study, the Adolescent Resilience Scale was used, showing a good internal consistency (α = 0.93).



2.2.4 Depression-anxiety-stress scale

This scale was compiled by Lovibond and Lovibond (1995) and later revised by Gong et al. (2010), with a total of 21 items, involving three types of factors of depression, anxiety and stress. All items were rated on four-point Likert scale ranging from 0 (nothing) to 3 (Most of the time). The higher the score, the more serious the corresponding negative emotional states such as depression, anxiety and stress are. The questionnaire has been proven to have good reliability and validity. In this study, the Cronbach’s α was 0.95.




2.3 Statistical analysis

The operation of data input was carried out by two people, and illogical or incorrect data were simultaneously checked. SPSS 25.0 and Hayes macro PROCESS in SPSS software were used for all data analyses. First, we conducted descriptive statistics of the socio-demographic characteristics among college students. Second, we conducted correlational analyses (using Spearman’s rank correlation coefficients) to examine whether mindfulness was related to other outcome variables (rumination, resilience and negative emotions) in the expected directions. Finally, multiple mediation analyses were conducted to test the mediating role of rumination and resilience in the relationship between mindfulness and negative emotions. We used 1,000 bootstrap samples, and bias were corrected at a 95% confidence interval (CI) to calculate the indirect effect of each variable. This indicated that the indirect effect were significant at p = 0.05 if the 95% confidence interval did not include 0 (Shrout and Bolger, 2002).



2.4 Common method biases

To eliminate the common method bias caused by the questionnaire survey, we conducted the Harman single-factor test to perform. The results of unrotated factor analysis showed that there were a total of 8 factors with characteristic roots were greater than 1. The first common factor explained only 35.98% (less than 40%) of the total variation, indicating that there were no serious common method deviation in this study.




3 Results


3.1 Descriptive statistics

Table 1 shows that demographic characteristics of the 3,038 Chinese college students who participated in this study. The mean age (SD) of the participants was 19.94 (1.10) years old. More than half (52.60%) of the participants were female. The median score (P25, P75) of the mindfulness, rumination, resilience and negative emotions of all participants was 4.00 (1.00, 6.00), 2.00 (1.00, 4.00), 3.44 (1.00, 5.00), and 1.67 (0.00, 3.00), respectively.



TABLE 1 Demographic characteristics of study participants.
[image: Table1]



3.2 Correlations statistics of major study variables

The correlational analyses results of the four variables of mindfulness, rumination, resilience and negative emotions are shown in Table 2. Mindfulness was found to have a significant negative correlation with rumination and negative emotions (r = −0.69, −0.72; p < 0.01), while it had a significant positive correlation with resilience (r = 0.63, p < 0.01); Rumination was significantly negatively correlated with resilience (r = −0.59, P < 0.01), and it was significantly positively correlated with negative emotions (r = 0.83, P < 0.01). Additionally, resilience was significantly negatively correlated with negative emotions as well (r = −0.71, P < 0.01).



TABLE 2 Correlations analysis between the variables.
[image: Table2]



3.3 The analysis of chain mediating effects of mindfulness and resilience

We conducted a mediation analysis using the SPSS PROCESS macro, version 3.4 (model 6), developed by Preacher and Hayes. Under the conditions of sampling 1,000 times, the mediating effect of rumination and resilience on mindfulness and negative emotions in college students was examined while controlling gender and age. Statistical significance level was set at p < 0.001 (two-tailed). Multiple regression analysis showed that mindfulness significantly negatively predicted rumination (β = −0.37, p < 0.001; Table 3). When both mindfulness and rumination were included as predictor variables, their effects on resilience were significant (β = 0.26, P < 0.001 and −0.35, P < 0.001). When mindfulness, rumination and resilience were included as predictor variables simultaneously, mindfulness and resilience negatively predicted negative emotions (β = −0.10, −0.24; p < 0.001), while rumination positively predicted negative emotions (β = 0.59, p < 0.001; Table 4).



TABLE 3 Regression analysis between the variables.
[image: Table3]



TABLE 4 The mediating effect of rumination and resilience between mindfulness and negative emotions.
[image: Table4]

As shown in Table 4, analysis of total indirect effect indicated that rumination and resilience partially mediate the relationship between mindfulness and negative emotions [Effect = −0.31, SE = 0.010, 95%CI (−0.33~−0.29)], accounting for 75.50% of the total effect. Meanwhile, when tested separately, the mediating paths were significant: the indirect effects of mindfulness on negative emotions through rumination (Effect = −0.22, SE = 0.009, 95%CI (−0.24~−0.20), excluding 0, and the mediating effect was significant), accounting for 52.77% of the total effect; the indirect effects of mindfulness on negative emotions through resilience (Effect = −0.06, SE = 0.004, 95%CI (−0.07~−0.06), excluding 0, and the mediating effect was significant), accounting for 15.25% of the total effect; the indirect effects of mindfulness on negative emotions through rumination then resilience (Effect = −0.03, SE = 0.002, 95%CI (−0.04~−0.03), excluding 0, and the mediating effect was significant), accounting for 7.5% of the total effect. The specific paths are presented in Figure 1. All the indices concerning the model effects are shown in Table 4.

[image: Figure 1]

FIGURE 1
 Model of mediating roles of rumination and resilience between mindfulness and negative emotions. ***p < 0.001.





4 Discussion

To the best of our knowledge, this is the first large-scale study to investigate the relationship between mindfulness, rumination, resilience and negative emotions among Chinese college students. At the same time, the study constructed a chain mediation model to comprehensively explores effects of cognitive factors (rumination), personality traits (mindfulness) and protective factors (resilience) on negative emotions. It mainly revealed the mechanism of rumination and resilience between mindfulness and negative emotions. The main aim of this study was to establish whether there was a relationship between mindfulness and negative emotions in Chinese college students, and whether resilience and rumination were a chain mediator of this relationship. The research of integration model is helpful in revealing the generation and development of negative emotions in college students. The research results can help us better understand the complex mechanism of mindfulness on negative emotions, which has certain theoretical and practical significance for strengthening the mental health education for Chinese college students.


4.1 The relationship of mindfulness and negative emotions

The research data showed that there was a significantly negative correlation between mindfulness and negative emotions, which validated hypothesis 1. Experience tells us that once stressful life events occur, established facts cannot be changed, and emotional reactions such as pain, anxiety, and depression do not help but make things worse. Mindfulness, as an important mechanism and method for regulating emotions, can prompt individuals to adopt an attitude of “allowing everything as it is” toward the present moment and adapt to the environment without judgment. Individuals with high levels of mindfulness can response to stressful events in a positive way. They may be aware of their current cognition, thinking and emotions in the present moment, accept current facts, and thus reduce problems such as distraction and inattention (Verhaeghen, 2021). They may also enhance their self-control and subsequently reduce the possibility of self-regulation failure (Leyland et al., 2019), resulting in e a lower level of negative emotions in subjective experience. This result is consistent with views of mindfulness monitoring and acceptance theory (Lindsay, 2017). That is, mindfulness intervention improves individuals’ cognitive levels, alleviates negative emotions and stress, and improves mental health through two core components: monitoring and acceptance.



4.2 The analysis of the chain mediating effects of mindfulness and resilience

A previous study supported the construction of a chain mediating model to explain the relationship between mindfulness and negative emotions, which elaborated on the mediating mechanism of rumination and resilience.

First, research data showed that rumination played a mediating role between mindfulness and negative emotions, which validated the hypothesis 2. Mindfulness significantly negatively predicted rumination, which was consistent with the research of Bajaj and Pande (2016). Mindfulness can promote individuals’ awareness and acceptance of their emotions, helping them to reduce rumination and frustration in adversity. Individuals with high levels of mindfulness tend to allocate more cognitive resources to the present moment, resulting fewer cognitive resources being devoted subsequently to the process of rumination, thus contributing to a reduction in rumination (Montgomery et al., 2016). At the same time, as a negative cognitive pattern and coping style, rumination is prone to causing individuals to dwell on stressful life events repeatedly and passively, leading to an inability to adapt in the face of difficulties and resulting in negative emotions such as depression, anxiety and stress. In general, individuals with low levels of mindfulness tend to exacerbate their repetitive thinking when faced with stressful life events. This caused them to indulge in negative events and increased resources for rumination process, which in turn leaded to further ruminative thinking and negative emotions. This result can inspire college educators to reduce negative emotions by guiding college students in carrying out positive attributions, making reasonable cognitive adjustments, and promoting positive rumination (Xuan et al., 2019).

Second, the research data also showed that resilience played a mediating role between mindfulness and negative emotions, validating hypothesis 3. The finding indicated that mindfulness significantly predicted resilience in a positive manner, which was consistent with the studies of Freligh and Debb (2019) and Wang and Kong (2020). Individuals with high levels of mindfulness were better able to focus on and understand their negative emotions during stressful life events, dealing with them in a timely manner. This reduced the damage caused by adversity and improved psychological resilience. Conversely, individuals with low levels of mindfulness may experience long-term accumulation of negative emotions due to their lack of attention and acceptance toward these emotions. This can lead to a reduction in psychological resilience as they attempt to minimize the harm caused by adversity. Meanwhile, resilience can help individuals cope better with stress, reduce the depletion of self-control resources in stress situations, and provide sufficient resources to facilitate better adjustment of negative emotions, thereby reducing the likelihood of experiencing negative emotions. In general, individuals with high levels of mindfulness are able to solve problems in a positive way, enhancing psychological resilience. Meanwhile, those with high levels of resilience tend to respond positively and overcome crises successfully by holding strong beliefs in the face of stress or adversity, ultimately freeing themselves from low moods and unpleasant experiences. Therefore, college educators can design mindfulness courses or implement mindfulness training to improve college students’ resilience and strengthen their willpower in solving complex difficulties or stressful events. This can help reduce the risk of negative emotions among college students.

Finally, when exploring the mechanism between mindfulness and negative emotions, the study also identified an important pathway consisting of chain mediation from rumination to resilience. Research showed that rumination may negatively predict resilience, and the result was consistent with the research conclusions of Ting Li et al. Individuals with high levels of rumination were more likely to be trapped in a negative thinking pattern, repeatedly enhancing themselves in the causes, effects and consequences of negative events. This increased their negative expectations for the future, creating a negative cycle that decreased their psychological resilience. To sum up, when faced with stressful life events, individuals with lower level of mindfulness tended to adopt negative attribution and cognitive approaches to solve problems. This can lead to a pattern of repetitive negative thinking, which decreased their resilience and made it difficult for them to maintain an adaptive level. Under such circumstances, individuals may experience negative stress and problems will be constantly worsened, resulting in negative emotions.



4.3 Limitation and prospect

Research limitation: The use of a convenience sample limits the universality of the results. This study employs the questionnaire survey method to examine the relationship between mindfulness, rumination, resilience and negative emotions in college students, which is a cross-sectional study and cannot well infer the causal association between the variables, so the results of the study have certain limitations. Furthermore, the current study did not investigate other potential factors such as perceived organizational support and work values. Research prospects: In the future, longitudinal follow-up studies or experimental research methods will be carried out, such as using the stochastic intercept cross-hysteresis model (RI-CLPM) to further explore the influence and mechanism of mindfulness on negative emotions in college students, and investigate the longitudinal relationship between cognitive regulation strategies and negative emotions more deeply, so as to maintain healthy psychological quality of college students.




5 Conclusion

This study explored the impact mechanism of the effect of mindfulness on negative emotions among Chinese college students. The main aim of the study was to determine whether there was a relationship between mindfulness and negative emotions in Chinese college students, and whether rumination and resilience were a chain mediator of this relationship. The regression model was utilized to synchronously examine the individual and chain mediating roles of mindfulness and negative emotions. The results indicated that a negative relationship exists between mindfulness and negative emotions in college students. Besides, resilience and rumination significantly influence negative emotions and played a mediating role in Chinese college students’ mindfulness and negative emotions. These results indicated the importance of both negative emotions and mindfulness. Other studies also showed that negative emotions, including depression and anxiety adversely affect academic performance (Asher et al., 2021). This can lead to increased college dropout rates and a decline in mental health. The findings from the present study have significant clinical implications for college psychologists who work with college students, as it provides evidence that lower levels of mindfulness lead to more negative rumination, lower resilience, and higher levels of negative emotions. These findings could also be used to design interventions that effectively treat and prevent emotions in college students when facing stressful life events. At the same time, it also indicates the importance of cultivating mindfulness among college students in dealing with stress and difficulties. This is because high levels of mindfulness can reduce negative emotions such as depression, anxiety and stress.
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Background: Nature-based therapy (NBT), which centers around engaging in activities within natural surroundings, has consistently demonstrated therapeutic benefits for mental health. While NBT highlights the potential of nature as a therapeutic resource for promoting mental health, there is limited knowledge regarding its underlying mechanisms.

Methods: Two hundred seventy-six Korean participants (204 women, mean age = 54.99 ± 23.25 years) participated in a 30-session gardening program held twice weekly for 15 weeks. Structural equation modeling with a two-wave autoregressive cross-lagged model was used to investigate the mediating effects of mindfulness.

Results: NBT significantly improved the mean scores of all psychological variables. The mediation model was partially confirmed, with mindfulness at post-intervention (T2) mediating the relationship between baseline (T1) depression and anxiety and post-intervention (T2) life satisfaction. However, no significant indirect effect was observed between the path from stress (T1) to life satisfaction (T2).

Conclusion: Mindfulness is a crucial component for improving mental health outcomes. This study underscores the need to prioritize and emphasize mindfulness practices in NBT.
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1 Introduction

The emergence of the Covid-19 pandemic and ongoing concerns have significantly impacted global mental health, leading to increased rates of depression, anxiety, and stress (Schafer et al., 2022; Mahmud et al., 2023). In South Korea, the pandemic has been linked to increased depression, perceived stress, and suicidal plans along with diminished quality of life (Park et al., 2021; Jeong et al., 2022). The pandemic’s impact has been particularly profound among socially vulnerable populations, such as those facing barriers to healthcare and economic resources, as well as people with pre-existing health conditions or disabilities (Flaskerud and Winslow, 1998; Mechanic and Tanner, 2007; Calderón-Larrañaga et al., 2020; Li et al., 2023). During the Covid-19 pandemic, elderly with chronic illnesses faced economic hardships, which intensified their susceptibility to mental health challenges through restricted access to community services (McArthur et al., 2021; García-Prado et al., 2022). Additionally, the pandemic has introduced unique mental health stressors in younger individuals, with education disruptions and limited social contact leading to increased anxiety (Singh et al., 2020; Kauhanen et al., 2023). People with physical and mental disabilities have faced increased health vulnerabilities, reduced social connections, and limited healthcare services, leading to heightened social isolation (Kim et al., 2020; Dalise et al., 2021). Research indicates that the impact of mental health was more detrimental for the vulnerable population, with those suffering from depression or anxiety reporting greater levels of distress due to less adaptive coping strategies (Calderón-Larrañaga et al., 2020; Diaz et al., 2021; Solé et al., 2021). Hence, more attention and necessary interventions are essential to address these disparities in mental health and well-being. These challenges have prompted a call for innovative psychosocial interventions that extend beyond traditional clinical settings. Policymakers and mental health experts call for a novel, community-oriented treatment to address enduring impacts of the pandemic (Moreno et al., 2020). At the same time, the natural synergy between humans and nature is guiding a growing emphasis on nature-based therapies aimed at enhancing psychological well-being and development.

Nature exposure is often positively linked to both physical and psychological well-being (Mitchell and Popham, 2008; Bowler et al., 2010). Nature-based therapy (NBT), alternatively referred to as natural therapy, nature-assisted therapy, or green care, is a therapeutic approach centered around engaging in activities within natural surroundings (Corazon et al., 2010). NBT encompasses various forms, including horticulture, therapeutic gardening, and interventions in natural environments like wilderness therapy and forest bathing (Annerstedt and Währborg, 2011; Hansen et al., 2017). Various interventions have shown promising results in reducing depression, anxiety, and stress, and improving cognitive functions and overall well-being (Maas et al., 2009; Beyer et al., 2014; Stigsdotter et al., 2018; Ainamani et al., 2021; Yang et al., 2022). These findings algin with observations from South Korea. For instance, the systematic review on the health benefits of forest therapy showed that participants experienced improved mindfulness and physical activity levels (Park et al., 2021). In addition, middle-aged Korean women who participated in horticultural therapy reported reductions in depression and anxiety symptoms, along with increased self-identity (Kim and Park, 2018). Nature-based interventions have also been effective for diverse populations, including individuals with schizophrenia spectrum disorders, veterans, and college students, highlighting the nature’s potential as a therapeutic resource for promoting psychological well-being in both clinical and non-clinical groups (Kam and Siu, 2010; McMahan and Estes, 2015; Stowell et al., 2018).

Although careful consideration is needed in interpreting the connection between NBT and enhanced health outcomes (Soga et al., 2017), evidence suggests that NBT utilizes mindfulness (Cimprich and Ronis, 2003; Howell et al., 2011; Van Gordon et al., 2018). Mindfulness is a state of consciousness or awareness that emerges from actively focusing on the present moment in an accepting and nonjudgmental manner (Kabat-Zinn, 2009). Therapeutic gardening activities align with the elements of mindfulness incorporating their inherent connection to nature and the ability to promote attention to the present (Cimprich and Ronis, 2003; Mori et al., 2021). A meta-analysis on nature-based mindfulness revealed that interventions elicit positive psychological effects, with enhanced benefits when performed in natural environments (Djernis et al., 2019). This is in line with Kaplan’s (1995) attention restoration theory, which posits that nature allows individuals to experience restorative effects by effortlessly diverting attention.

Given the positive influence of mindfulness on psychological well-being, the current study focused on pivotal psychological variables including depression, anxiety, stress, and life satisfaction, which are closely linked to mindfulness. Depression is characterized by enduring feelings of sadness, diminished interest or pleasure in activities, alterations in appetite or weight, sleep disruptions, fatigue, and thoughts of worthlessness or death (American Psychiatric Association, 2022). Nature’s impact on alleviating depressive symptoms is well documented in various studies (Chu et al., 2019; Yeon et al., 2021; Grassini, 2022). Moreover, studies have demonstrated a significant inverse relationship between mindfulness and depression (Baer, 2003; Grossman et al., 2004; Christopher and Gilbert, 2010). Studies have shown that mindfulness-based interventions (MBI) reduce depressive symptoms and prevent relapse in individuals with a history of depression (Hofmann et al., 2010; Segal et al., 2018). The findings of a multi-center randomized controlled trial demonstrated that individuals with depression who engaged in a nature-based group alongside standard care exhibited significant reductions in psychological distress and improvements in restoration, indicating that the restorative experiences provided by nature played a mediating role in diminishing depressive symptoms (Hyvönen et al., 2023).

Anxiety refers to persistent feelings of worry, fear, and unease involving physiological symptoms such as increased heart rate and restlessness (American Psychiatric Association, 2022). Greater time spent in nature is associated with positive mental health outcomes, including reduced anxiety (Bowler et al., 2010; Bratman et al., 2015; Keenan et al., 2021; Lackey et al., 2021). In addition to natural environments, meta-analyses indicated that MBI was effective in reducing anxiety symptoms in both healthy individuals and clinical samples (Hofmann et al., 2010; Khoury et al., 2015; Jimenez et al., 2021). Furthermore, a meta-analysis on the effects of Shinrin-Yoku, also known as forest bathing, which considers mindfulness as a fundamental element, has been effective in reducing anxiety (Kotera et al., 2022).

Stress refers to a physiological and psychological response to perceived threats or demands that exceed an individual’s coping abilities, resulting in a state of tension and strain (Cohen et al., 1995). MBI was originally developed for stress reduction (Kabat-Zinn, 1982). Studies have consistently demonstrated an inverse relationship between mindfulness and stress across various populations (Foster, 2007; Nezlek et al., 2016; Querstret et al., 2020; Sousa et al., 2021). In a meta-analysis, mindfulness training was found to significantly reduce stress reactivity, including physiological markers (Pascoe et al., 2017; Querstret et al., 2020). Additionally, one study revealed that increased mindfulness training played a mediating role in increasing positive emotions and reducing stress and cortisol levels (Sousa et al., 2021). Another study indicated that individuals with higher levels of mindfulness tended to perceive challenging situations as less stressful and threatening and were more likely to utilize adaptive coping strategies (Weinstein et al., 2009). In relation to nature, a randomized controlled trial investigating the effectiveness of NBT in treating individuals with a stress-related illness found that both the NBT group and the cognitive-behavioral therapy control group showed significant improvement in stress levels at treatment completion (Stigsdotter et al., 2018).

Life satisfaction refers to an individual’s overall evaluation of their life (Diener et al., 1999). Nature’s positive effect on well-being is well documented (Bowler et al., 2010; Koay and Dillon, 2020; Sadowski et al., 2022). Even a brief exposure to natural environments seems to increase emotional well-being (McMahan and Estes, 2015). Owing to its cost effectiveness and promising results on promoting life satisfaction and happiness, several countries have adopted NBT as a public health policy (Chan et al., 2017; Gagliardi and Piccinini, 2019; Koay and Dillon, 2020; Pretty and Barton, 2020). Additionally, studies indicate that individuals with higher levels of mindfulness tend to report greater life satisfaction (Keng et al., 2011; Davis and Hayes, 2012; Schirda et al., 2015; Bajaj and Pande, 2016). Garland et al. (2015) proposed a model that posited mindfulness enhances life satisfaction by broadening one’s awareness and promoting positive emotion regulation, leading to a greater sense of well-being.

While the effects of NBT and mindfulness interventions in reducing negative affect and increasing life satisfaction are well documented in numerous studies, few studies have focused on examining mindfulness as a mediator. Dehghan et al. (2020) investigated the relationship between stress, quality of life, and mindfulness in patients with cancer. Findings revealed that mindfulness played a mediating role in reducing perceived stress, which resulted in increased quality of life. Mindfulness also partially mediated the positive outcome of an MBI; participants who had higher levels of mindfulness experienced reductions in perceived stress, anxiety, and depressive symptoms, leading to enhanced overall well-being and quality of life (Nyklícek and Kuijpers, 2008). Huynh and Torquati (2019) suggested that both connection to nature and mindfulness play important roles in promoting psychological well-being. Specifically, they found that mindfulness mediated the relationship between nature connection and various psychological outcomes, including life satisfaction, positive affect, and vitality. Hence, enhanced mindfulness could mediate the positive effects of psychological well-being.

Research in the field of NBT often lacks investigations into the longitudinal mediators that contribute to observed therapeutic effects. Therefore, this study aimed to explore how engagement in nature-based activities influences mindfulness over time, and how mindfulness, in turn, mediates the relationship between life satisfaction and depression, anxiety, and stress. This study aimed to offer insights regarding the function of mindfulness as a key mechanism in NBT, contributing to a deeper understanding of the therapeutic effects of nature on psychological well-being in the context of Covid-19. The following hypotheses were proposed for the two-wave autoregressive cross-lagged mediation model.


H1: Mindfulness at Time 2 (T2) mediates the relationship between depression at Time 1 (T1) and life satisfaction (T2).

H2: Mindfulness (T2) mediates the relationship between anxiety (T1) and life satisfaction (T2).

H3: Mindfulness (T2) mediates the relationship between stress (T1) and life satisfaction (T2).
 



2 Method


2.1 Participants

In total, 276 participants (204 women, 72 men, mean age = 54.99 ± 23.25 years) were recruited from 11 different institutions serving vulnerable populations nationwide in Korea from February to April 2022. Participants were recruited through advertisements distributed to four senior welfare centers (n = 103, 37.3%), two medical centers (n = 59, 21.4%), a local university (n = 30, 10.9%), a botanic garden (n = 28, 10.1%), a special school (n = 21, 7.6%), a community center (n = 20, 7.2%), and a mental health center (n = 15, 5.4%). Participants were (1) individuals aged 13 or older, and (2) identified as belonging to one or more vulnerable groups based on the criteria developed to investigate Covid-19’s impact on such populations (Li et al., 2023). The criteria include: (a) Cognitive or communicative vulnerability (e.g., poor mental health conditions, decisionally impaired) (b) Institutional or deferential vulnerability (e.g., prisoners, or children/students) (c) Health vulnerability (e.g., disabled, terminally ill, older people) (d) Economic vulnerability (e.g., dependent or impoverished subjects) (e) Social vulnerability (e.g., minorities). Vulnerable groups are not mutually exclusive and may overlap. Individuals who had impediments that would preclude program participation, such as mobility constraints, communication difficulties, or severe mental disorder (e.g., schizophrenia) were excluded. The assessment criteria were examined through diagnostic interviews and validated mental health screening tools. The study obtained approval from the Korea University Institutional Review Board (Protocol No. KUIRB-2022-0218-03, 05/04/2022). All participants gave written informed consent, and for those under 18 years old, written consent was obtained from their parent or legal guardian.



2.2 Intervention

This study is part of a larger study investigating the effectiveness and feasibility of NBT in addressing psychological distress within the community amid the Covid-19 pandemic. In the larger study, the NBT group exhibited moderate to large effect size in alleviating psychological distress and improving well-being compared to the control group (Yang et al., manuscript submitted). The intervention was implemented across 11 institutes, consisting of 30 sessions conducted over 15 weeks from April to July 2022. Sessions were held twice weekly and each lasted for 2 h. Contents primarily involved gardening-related activities (85%), supplemented by leisure activities, such as flower arrangements, yoga, and picnics (15%). Each institution had their own dedicated gardens for participants’ use in the therapeutic gardening activities, with the program structured as a group therapy. Group size varied, with the smallest being 14 participants and the largest 37 participants. For optimal engagement, subgroups of 6–10 people were occasionally formed within a larger group, yet all participants engaged in uniform program activities. The program curriculum, adaptable to local and weather conditions, followed the manual suggested by the Korea National Arboretum and was reviewed by clinical psychologists and horticultural therapy experts. Details of the program’s framework are presented in Table 1.



TABLE 1 The contents of the therapeutic gardening program.
[image: Table1]



2.3 Measures

Baseline assessment was conducted before the therapeutic gardening program. After the final session, the post-test was administered. Demographic information on age, gender, marital status, education, and occupation was collected at the beginning of the program.


2.3.1 Depressive symptoms

Depressive symptoms were assessed using the Mental Health Screening Tool for Depressive Disorders (MHS:D; Yoon et al., 2018). This 12-item inventory employs a five-point Likert scale. Higher scores indicate more severe symptoms over the past 2 weeks related to major depressive disorder. The MHS:D has demonstrated excellent internal consistency (Cronbach’s α offline version 0.943, online version 0.945) (Yoon et al., 2018).



2.3.2 Anxiety symptoms

Anxiety symptoms were assessed using the Mental Health Screening Tool for Anxiety Disorders (MHS:A; Kim et al., 2021). The MHS:A is a self-report questionnaire with 11 items that are responded to on a five-point Likert scale. Higher scores indicate that more frequent anxiety symptoms were experienced over the past 2 weeks. The MHS:A has demonstrated excellent internal consistency (Cronbach’s α offline version 0.957, online version 0.956) (Kim et al., 2021).



2.3.3 Perceived stress

The Korean version of the Perceived Stress Scale (K-PSS; Lee et al., 2012), initially developed by Cohen et al. (1983), was used to assess perceived stress. The K-PSS has demonstrated adequate internal consistency (Cronbach’s α = 0.82) (Lee et al., 2012). The K-PSS comprises 10 items that assess how individuals perceived and interpreted subjective stress experienced in the past month. Item responses range from 0 (never) to 4 (always). Higher scores indicate higher levels of stress. In the current study, scores below the average score of 20.69 were interpreted as below-average stress, while scores above 20.69 were interpreted as above-average stress (Lee et al., 2012).



2.3.4 Mindful attention awareness

The Korean version of the Mindful Attention Awareness Scale (K-MAAS; Jeon et al., 2007), adapted from the MAAS (Brown and Ryan, 2003), is a 15-item inventory measuring mindful attention and awareness. Items are rated on a six-point scale with higher scores indicating greater mindfulness. The K-MAAS showed good internal consistency (Cronbach’s α = 0.87) (Jeon et al., 2007).



2.3.5 Life satisfaction

The Korean version of the Satisfaction With Life Scale (K-SWLS; Cho and Cha, 1998), translated from the SWLS (Diener et al., 1985), was used to assess life satisfaction. The K-SWLS has five items rated on a seven-point scale (0 = completely disagree, 7 = completely agree). Higher scores indicate higher life satisfaction. The K-SWLS has demonstrated good internal consistency (Cronbach’s α = 0.85–0.90) (Cho and Cha, 1998).




2.4 Statistical analysis

All data analyses were conducted using Mplus version 8.3 (Muthén and Muthén, 2017) and SPSS version 27 (IBM Corp, 2020). Descriptive statistics and each measure’s reliability and validity were evaluated. To evaluate the validity, the Kaiser-Meyer-Olkin (KMO) coefficient, Bartlett test, item factor loadings, and average variance extracted (AVE) were used. The KMO coefficient and Bartlett’s test were used to examine sampling adequacy and suitability of the data for factor analysis (Burton and Mazerolle, 2011). KMO coefficients exceeding 0.8 indicate adequate levels, while coefficients below 0.5 indicate unacceptable levels (Kaiser and Rice, 1974). Regarding Bartlett’s test, the results should be significant for factor analysis to be suitable (Watson, 2017).

Confirmatory factor analysis (CFA) was conducted to compute factor loadings of each measure based on the factor structure of the original scales. The MHS:D, MHS:A, SWLS, and MAAS have one factor, and the PSS has two factors. The strict cutoffs for factor loadings are 0.32 (poor), 0.45 (fair), 0.55 (good), 0.63 (very good), and 0.71 (excellent) (Tabachnick et al., 2013). The cutoff for the AVE to satisfy convergent validity is 0.5 (Fornell and Larcker, 1981). Cronbach’s alpha was computed to examine the internal consistency reliability of each measure. A minimum acceptable alpha coefficient is 0.70 (Cortina, 1993; Tavakol and Dennick, 2011). The minimum composite reliability (CR) value in structural equation modeling (SEM) analysis is considered 0.70, according to Hair et al. (2021). Before SEM analysis, Pearson’s correlations were calculated to examine the association between each variable of two time points. To avoid Type I error, the Holm-Bonferroni method for multiple correlation analysis was used to adjust value of ps.

SEM with a two-wave autoregressive cross-lagged model was applied to explore the longitudinal mediation effects of mindfulness. The autoregressive cross-lagged model can be used to see how X affects Y through M over time by evaluating the lagged relationships from X to M, and from M to Y while controlling for the previous measurements of the same variables (Zhang and Yang, 2020). The mediation analysis with maximum likelihood estimation was conducted using 5,000 bootstrap samples to test indirect effects. Age and gender were included as covariates. Other demographic features were not added as covariates considering the modeling principle of parsimony (Yan et al., 2021; Kline, 2023). The mediation model fit was assessed using the root mean square error of approximation (RMSEA <0.06), comparative fit index (CFI > 0.95), and standardized root mean square residual (SRMR <0.08) according to the suggested cutoff criteria (Hu and Bentler, 1999). To handle missing values, the full information maximum likelihood method was employed.




3 Results


3.1 Participants’ characteristics

Table 2 presents the characteristics of the participants. Most participants were women (n = 204, 74%), and 45% were married (n = 125). Their mean age was 54.99 years (SD = 23.25). The participants were classified into the following categories based on their primary vulnerability: poor mental health conditions (n = 103, 37.3%), the elderly (n = 81, 29.3%), individuals with mild cognitive impairment and their caregivers (n = 71, 25.7%), and students with intellectual disabilities (n = 21, 7.6%). Nearly half of the participants reported no income source, including being students or unemployed (n = 128, 46.4%). Slightly more than half had completed upper high school (n = 146, n = 52.8%). Regarding clinical characteristics, one-fourth of the participants had been diagnosed with a mental disorder (n = 71, 25.7%).



TABLE 2 Baseline demographic characteristics of participants (N = 276).
[image: Table2]



3.2 Validity and reliability of the measures

Table 3 shows each measure’s reliability and construct validity. All factor loading estimates were over 0.45 except for Item 7 on the K-PSS and Item 13 on the K-MAAS. The KMO coefficients of the MHS:D, MHS:A, K-SWLS, and K-MAAS were above 0.8, indicating adequate levels, and the coefficient for the K-PSS was 0.77, indicating an acceptable level. The results of Bartlett’s test were significant for all measures. The AVE values of the MHS:D, MHS:A, and K-SWLS were over 0.5. The AVE values of the K-MAAS and K-PSS did not reach 0.5, but were close to it. All Cronbach’s alpha coefficients and CR values exceeded 0.70, affirming the measures’ reliability.



TABLE 3 Test of construct validity and reliability of each measurement model.
[image: Table3]



3.3 Associations between mental health variables

Table 4 presents the means, standard deviations, and correlations for the two time points. The mean scores for depression, anxiety, and stress decreased from TI to T2, and life satisfaction and mindfulness scores increased from TI to T2. The variables were significantly correlated with each other, except for the associations between mindfulness (T1) and depression (T2), mindfulness (T1) and life satisfaction (T2), and stress (T2) and all other variables (T1).



TABLE 4 Means, standard deviations, and correlations with confidence intervals of mental health variables.
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3.4 Autoregressive cross-lagged mediation analysis


H1: Mindfulness (T2) mediates the relationship between depression (T1) and life satisfaction (T2).
 

Figure 1 illustrates the relationships among depression, mindfulness, and life satisfaction. The model fit indices of the autoregressive cross-lagged models are provided in Table 5. The mediation model had an excellent fit to the data (χ2 = 8.348, df = 9, p = 0.50; RMSEA = 0.000; CFI = 1.00; SRMR = 0.032). The autoregressive effects of the variables at T1 to T2 were significant ([image: image]<0.001), as shown in Table 6. Longitudinal mediation analysis revealed that the indirect effect of depression (T1) on life satisfaction (T2) through mindfulness (T2) was significant [β = −0.092, 95% CI (−0.166,-0.018), p = 0.015]. Both the direct and total effects were not statistically significant, indicating the significant mediating role of mindfulness.

[image: Figure 1]

FIGURE 1
 The two-wave cross-lagged mediation model for Hypothesis 1. The figure shows the standardized regression coefficients of all paths. Solid and dashed lines indicate significant and non-significant paths, respectively. Time 1-Pre-intervention; Time 2-Post-intervention.




TABLE 5 The model fit indices of the hypothesized autoregressive cross-lagged mediation model.
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TABLE 6 Mediation model parameters for each hypothesis.
[image: Table6]


H2: Mindfulness (T2) mediates the relationship between anxiety (T1) and life satisfaction (T2).
 

Figure 2 illustrates the relationships among anxiety, mindfulness, and life satisfaction. The mediation model had a good fit to the data (χ2 = 13.479, df = 9, p = 0.142; RMSEA = 0.042; CFI = 0.988; SRMR = 0.038) (Table 5). The autoregressive effects of the variables at T1 to T2 were significant ([image: image]<0.001) (Table 6). The mediating analysis indicated that the indirect effect of anxiety (T1) on life satisfaction (T2) through mindfulness (T2) was significant [β = −0.088, 95% CI (−0.164,-0.013), p = 0.022]. Moreover, the total and direct effects showed no significant effect, indicating that the relationship between anxiety and life satisfaction was primarily explained through the mediating effect of mindfulness.

[image: Figure 2]

FIGURE 2
 The two-wave cross-lagged mediation model for Hypothesis 2. The figure shows the standardized regression coefficients of all paths. Solid and dashed lines indicate significant and non-significant paths, respectively. Time 1-Pre-intervention; Time 2-Post-intervention.



H3: Mindfulness (T2) mediates the relationship between stress (T1) and life satisfaction (T2).
 

Figure 3 illustrates the relationships among stress, mindfulness, and life satisfaction. The mediation model had a fair fit to the data (χ2 = 23.092, df = 9, p = 0.006; RMSEA = 0.075; CFI = 0.963; SRMR = 0.051) (Table 5). The autoregressive effects of the variables at T1 to T2 were significant (p < 0.001) (Table 6). However, there was no statistically significant mediating effect of mindfulness (T2) on stress (T1) and life satisfaction (T2) [β = −0.037, 95% CI (−0.107, 0.032), p = 0.294].

[image: Figure 3]

FIGURE 3
 The two-wave cross-lagged mediation model for Hypothesis 3. The figure shows the standardized regression coefficients of all paths. Solid and dashed lines indicate significant and non-significant paths, respectively. Time 1-Pre-intervention; Time 2-Post-intervention.





4 Discussion


4.1 Main findings

This study evaluated the possible mechanism of NBT by examining the relationships between life satisfaction and depression, anxiety, and stress with mindfulness as a mediator in a two-wave autoregressive mediation model. In general, significant improvements were observed in the mean scores of all psychological variables from pre- to post-intervention, which aligns with previous studies showing that NBT had a positive impact on the psychological well-being of participants (Han et al., 2018; Kim and Park, 2018; Chan et al., 2022; Yang et al., 2022; Hyvönen et al., 2023).

The mediation model was confirmed either in whole or in part. Mindfulness (T2) mediated the path from depression (T1) and anxiety (T1) to life satisfaction (T2). Many studies have demonstrated that both nature and mindfulness-based therapy are effective in reducing symptoms of anxiety and depression in diverse populations (Maas et al., 2009; Hofmann et al., 2010; Jedel et al., 2013; Beyer et al., 2014; Spinhoven et al., 2022). Additionally, Korpela et al. (2014) analyzed data from 3,060 Finnish participants and discovered that the relationship between nature-based recreation and emotional well-being was mediated by restorative experiences. A plausible explanation for this result might be that mindfulness, which enables participants to be fully present in the moment, fostering nonjudgmental acceptance, may have contributed to helping individuals alleviate distress and cultivate more accepting responses to unpleasant thoughts and emotions. This, in turn, can positively impact one’s quality of life (Baer, 2003; Azad Marzabadi et al., 2021). Mindfulness also strengthens self-regulation (Bishop et al., 2004), which leads to enhanced resilience, and subsequently, increased psychological well-being (Duan, 2016). Although there are relatively few nature-based mindfulness interventions, their positive effects seem promising (Djernis et al., 2021; Owens and Bunce, 2022). For instance, a randomized controlled trial exploring the effects of nature-based mediation on rumination, depressive symptoms, and well-being in youths revealed a significant decrease in depressive rumination and increased well-being during follow-up in the nature condition compared with an indoor meditation group and an active control group (Owens and Bunce, 2022). Furthermore, Vitagliano et al. (2023) proposed nature-based mindfulness training for anxious college students, arguing for the potential benefits of combining mindfulness practices and nature exposure as a promising therapeutic approach for sustainable anxiety management. A study comparing the effectiveness of mindfulness-based stress reduction conducted indoors, outdoors, and in natural environments found that nature-based stress reduction resulted in more connections with nature and enhanced reflection, supporting the potential value of nature as a therapeutic resource (Choe et al., 2020).

Although the mean stress score decreased at post-intervention compared to pre-intervention, mindfulness (T2) did not mediate the relationship between stress (T1) and life satisfaction (T2). While Djernis et al. (2021) did not find a significant effect on perceived stress after implementing their mindfulness intervention, most studies investigating nature and mindfulness-based programs found significant effects in reducing stress and improving well-being (Grossman et al., 2004; Stigsdotter et al., 2018; Yao et al., 2021). One possible explanation for this inconsistent result is that there are other variables or mediators that can impact the relationship between stress and life satisfaction, which were not considered in our study. For example, coping strategies, emotional regulation, or self-efficacy could have contributed to the stress–life satisfaction relationship (Lee et al., 2016; Gori et al., 2020; Xu et al., 2021). One study examining the possible mediators in the relationship between green areas and the well-being of inhabitants revealed that among physical activity, perceived stress, social cohesion, concentration ability, and neighborhood satisfaction, only neighborhood satisfaction was a significant mediator (Van Herzele and de Vries, 2012). Additionally, the relationship between mindfulness and stress can be complex and influenced by multiple factors such as the type of intervention employed, duration, intensity, and/or population studied (Christopher et al., 2009; Davidson and Kaszniak, 2015; Igartua and Hayes, 2021). Another possibility might be that the participants in the present study did not have high levels of stress before the intervention, contributing to a floor effect, which makes it difficult to detect mediation effects owing to insufficient variability in the levels of stress. Further research is needed to explore the potential reasons why mindfulness may or may not mediate the relationship between stress and life satisfaction. Nevertheless, these findings contribute to our understanding of the mechanisms underlying the effects of nature-based mindfulness interventions on psychological well-being and highlight the differential impact of mindfulness on various psychological factors.



4.2 Limitations

This study has several limitations that warrant consideration. First, the therapeutic gardening intervention was not specifically designed to incorporate active mindfulness elements, despite encompassing the essence of mindfulness through interaction with nature. Although this could have potentially influenced the results, the significant findings support the notion that elements of mindfulness exist in NBT (Cimprich and Ronis, 2003; Howell et al., 2011; Van Gordon et al., 2018). Randomized controlled trials of NBT incorporating mindfulness as a key component should be tested in future studies to confirm our findings (Vitagliano et al., 2023). Second, while the longitudinal mediation design strengthens evidence for causal relationships compared to cross-sectional designs (Little, 2013), the use of only two time points may have constrained the ability to capture more nuanced temporal relationships and could not ascertain complete mediation (Hamaker et al., 2015). Including additional time points could provide a comprehensive understanding of the mediation effects. Third, self-report questionnaires may be affected by response bias; therefore, future studies should use objective measures and replicate the study with different populations. Finally, while gender and age were accounted for, other demographic characteristics like marital status, mental disorder diagnosis and education level were not controlled, as preliminary analyses indicated minimal impact and in pursuit for a parsimonious model. Also, the heterogeneity of our sample across various categories of vulnerability was not explicitly addressed in the analysis. These aspects, however, may have contributed to the observed outcomes. Future studies should use robust control measures and subgroup analyses to investigate the influence of demographic factors and diverse populations.




5 Conclusion

This study represents a pioneering effort to explore the mediation effects of mindfulness within the context of NBT, highlighting the importance of considering the temporal dynamics and mechanisms involved in the relationship between NBT and psychological well-being. Mindfulness mediated the relationship between depression and anxiety at T1 and life satisfaction at T2, thus highlighting the importance of cultivating mindfulness as a core component in nature-based interventions to enhance their effectiveness in improving mental health outcomes.
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Objective: This study aimed to investigate the relationship between pregnancy stress and mental health of the pregnant women, employing a positive psychology perspective. Specifically, the study sought to explore how the two positive psychological qualities of mindfulness and peace of mind may serve as potential mediators in the association between pregnancy stress and mental health of the pregnant women.

Methods: Seven hundreds and thirteen pregnant women seeking care at the First Affiliated Hospital of Sun Yat-Sen University were included in this study. The participants completed a self-report demographic questionnaire, as well as several validated scales including the Pregnancy Pressure Scale (PPS), Mindful Attention Awareness Scale (MAAS), Peace of Mind Scale (PoMS), and Chinese Health Questionnaire (CHQ). The Amos 23.0 system was utilized to construct structural equation models.

Results: A total of 713 participants had an average age of 29.46 ± 4.81 years and an average gestational age of 24.26 ± 22.66 weeks. Out of the pregnant women, 163 (22.9%) experienced moderate or higher levels of pregnancy stress (PPS > 1), while 212 (29.7%) exhibited mental distress (CHQ > 3). Pregnancy stress exhibited a positive association with mental distress, while displaying negative associations with mindfulness and peace of mind. Mindfulness and peace of mind were negatively associated with mental distress. By employing structural equation modeling, the analysis revealed that mindfulness and peace of mind acted as partial mediators in the relationship between pregnancy stress and mental health. Furthermore, the identified models exhibited bidirectional sequential mediating pathways, suggesting that the pathways of mindfulness ↔ peace of mind mitigated the harmful influence of pregnancy stress on the mental health of pregnant women.

Conclusion: This study adds to the current body of knowledge by investigating the relationships among mindfulness, peace of mind, pregnancy stress, and mental health in pregnant women. From a positive psychology framework, it provides valuable understanding of the intricate dynamics between pregnancy stress and protective factors of mental health. Consequently, interventions aimed at bolstering positive psychological qualities in pregnant women should prioritize the cultivation of mindfulness to foster peace of mind, or alternatively, the cultivation of peace of mind to enhance mindfulness, ultimately leading to improved mental health outcomes.
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Introduction

The period of pregnancy is marked by joy and significance as women prepare for the arrival of their baby. Nonetheless, it can also induce stress due to the various physical, psychological, and interpersonal changes and burdens experienced by women (Furber et al., 2009; Brunton et al., 2022). Extensive research has demonstrated that stress during pregnancy can have detrimental effects on women’s mental health (Coussons-Read, 2013; Parftt and Ayers, 2014; Puertas-Gonzalez et al., 2022), thereby posing a global challenge in the perinatal period (Howard et al., 2014; Woody et al., 2017; Romero-Gonzalez et al., 2020). Notably, studies have revealed a high prevalence of mental distress among Chinese pregnant women [ranging from 7.9 to 68.4%, as reported by Hou et al. (2018) and Tang et al. (2019)]. The hormonal changes experienced by women during pregnancy have the potential to exacerbate mental distress and emotional instability. This period is crucial for providing care and support to their psychological well-being (Duncan et al., 2017; Tuxunjiang et al., 2023).

In order to mitigate prenatal stress and enhance the psychological well-being of pregnant women, positive psychology approaches have been suggested (Corno et al., 2018; Zhao et al., 2019; Shaghaghi et al., 2020; Rastad et al., 2021; Abbasi et al., 2022; Tuxunjiang et al., 2022, 2023). Among these approaches, mindfulness, which entails maintaining a non-judgmental awareness and acceptance of emotions, thoughts, and physical sensations in the current time, is considered a fundamental positive psychological quality (Bishop et al., 2004; Wallace and Shapiro, 2006; Kabat-Zinn, 2015). Research has demonstrated the efficacy of mindfulness interventions in mitigating stress and negative affect in pregnant women (Vieten and Astin, 2008; Dunn et al., 2012; Zhang et al., 2019). Additionally, the cultivation of mindfulness skills during pregnancy has been linked to a decrease in emotional distress experienced prenatally (Braeken et al., 2017; De Waal et al., 2023). Consequently, mindfulness may serve as a safeguard for mental health outcomes throughout the perinatal period.

Peace of mind (PoM) and closely related constructs, such as equanimity and serenity, are also important but underappreciated constructs in positive psychology (Cohrs et al., 2013; Floody, 2014; Yu et al., 2019; Juneau et al., 2020; Soysa et al., 2021; Niemiec, 2022; Wissing, 2022). Regrettably, these constructs are often overlooked in prevailing Western models of well-being (Delle Fave et al., 2022). PoM encompasses a dynamic psychological state characterized by inner tranquility and balance. It is achieved through self-regulation and spiritual development, leading to optimal cognitive functioning (Lee et al., 2013). PoM is considered an ideal state of low arousal and positivity in Chinese and other eastern cultures (Ward, 2010; Lee et al., 2013; Li and Cui, 2022). Within these cultural contexts, PoM is seen as a fundamental requirement for positive human experiences and overall well-being (Diener and Tov, 2012; Cohrs et al., 2013; Floody, 2014; Niemiec, 2022). Researches have shown that PoM and inner peace have significant impacts in reducing negative emotions (Lee et al., 2013; García-Jimenez et al., 2014; Ge et al., 2020; Liang et al., 2020; Soysa et al., 2021; Xi et al., 2021). Consequently, psychologists often consider inner peace and peace of mind as vital indicators of mental health. Positive emotions, as per the broaden-and-build theory, possess the capacity to expand cognitive processes, enhance cognitive adaptability, and facilitate effective resolution of problems (Fredrickson and Branigan, 2005). Based on the theory of conservation of resource (COR), people are motivated by strategic reasons to generate, amass, and safeguard valuable asserts (Halbesleben et al., 2014). Within Chinese culture, the expression of intense emotions is commonly perceived as a potential depletion of resources (Friedman et al., 2006). Individuals who possess elevate levels of PoM may experience a heightened sense of emotional stability and regulation, thereby avoiding excessive excitement or distress (Yu et al., 2019). Having access to a greater array of resources for stress management may enhance an individual’s capacity to effectively address stress and recover from challenges, thereby promoting psychological well-being. Consequently, it is hypothesized that the cultivation of a more adaptable, stable, and resource-conserving coping strategy through keeping peace of mind could potentially alleviate stress and enhance mental health among pregnant women. This would enable them to maintain emotional stability within a moderate range when confronted with stress during the unique period of pregnancy. To the best of our knowledge, no study has yet investigated the influence of PoM on the association between stress and mental health outcomes in this population.

Previous research has confirmed a strong correlation between mindfulness and PoM, indicating that an increase in mindfulness may result in an elevation of PoM (Liu et al., 2015; Xu et al., 2015; Dambrun et al., 2019; Liao et al., 2023; Xie, 2023). Both ancient Buddhism and contemporary meditation prioritize the attainment of inner peace through meditation, considering it as the initial step toward developing PoM (Ren et al., 2012; Desbordes et al., 2015; Liu et al., 2015; Weber, 2017). Practicing mindfulness encourages embracing one’s current experiences without any criticism or evaluation. The achievement of peace of mind becomes more feasible by embracing a non-critical mindset toward oneself and abstaining from assigning fault to one’s feelings, thoughts and sensations (Liu et al., 2015; Xu et al., 2015). Maintaining emotional equilibrium and inner peace is crucial for pregnant individuals who experience a mixture of anticipation and stress during their pregnancy, as it directly impacts their mental well-being. It is reasonable to hypothesize that practicing mindfulness and achieving a state of peace of mind would serve as sequential mediators in the association between pregnancy stress and mental health of the pregnant women.

Another potential hypothesis that has been suggested is that the pathway connecting PoM to mindfulness could also play a role in the relationship between pregnancy stress and mental health of the pregnant women. Mindfulness, which is characterized as purposeful and non-judgmental awareness (Kabat-Zinn, 2005), appears to require a preparatory phase for individuals to cultivate this state of mind. In contrast, PoM facilitates a more receptive and objective perception of experiences by adopting an attitude that neither resists nor clings to emotions or situations (Desbordes et al., 2015). This enables individuals to effectively navigate challenges, including stress during pregnancy, with a sense of calm and tranquility. Therefore, it can be inferred that PoM serves as a preparatory stage for the cultivation of mindfulness and serves as a significant mechanism for comprehending the beneficial impacts of mindfulness on overall well-being (Ekman et al., 2005; Juneau et al., 2019; Soysa et al., 2021). In other words, mindfulness develops as a function of PoM (Juneau et al., 2020; Rogers et al., 2021). The findings of Soysa et al. (2021) provide evidence for this notion, and they discovered that PoM not only predicted reduced stress levels but also enhanced mental well-being among undergraduate students, even when accounting for the influence of mindfulness. Consequently, it is plausible to suggest that PoM and mindfulness may act as sequential mediators in the relationship between stress and the mental health of pregnant women.

Based on what we currently know, there is a shortage of empirical evidence that comprehensively elucidates the collective impact of mindfulness and peace of mind on stress experienced during pregnancy and the psychological welfare of pregnant women. This study aims to examine the associations between pregnancy stress, mindfulness, peace of mind, and mental health of the pregnant women and potential mediating effect of mindfulness and peace of mind by investigating a sample of 713 individuals. The following research hypothesis is formulated: in the relationship between pregnancy stress and the mental health of pregnant women, mindfulness has a significant mediating effect; and peace of mind has a significant mediating effect; furthermore, mindfulness and peace of mind demonstrate a bidirectional chain effect. The hypothesized research models are shown in Figures 1A,B.
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FIGURE 1
 The hypothesized research model. (A) The hypothesized chain mediating effect of mindfulness and peace of mind in the relationship between pregnancy stress and the mental health of pregnant women. (B) The hypothesized chain mediating effect of peace of mind and mindfulness in the relationship between pregnancy stress and the mental health of pregnant women.




Methods


Participants and procedure

From January 2023 to July 2023, a convenient sampling method was employed to gather data from pregnant women seeking care at the First Affiliated Hospital of Sun Yat-Sen University in Guangzhou, Guangdong Province. Data collection took place during their waiting period. The inclusion criteria included: a definitive pregnancy diagnosis, age above 20, proficient reading and communication skills to independently complete the questionnaires, willingness to participate in the study, and provision of informed consent. Conversely, the exclusion criteria included: severe mental or physical disorders hindered questionnaire completion, severe pregnancy-related complications (such as gestational diabetes, heart disease and hypertension), high-risk pregnancies (fetal malformation, pelvic abnormalities, etc.), and indications for cesarean section. After providing their informed consent, the participants were directed to scan the QR code generated by the Wenjuanxing platform1 in order to complete the questionnaires using their personal smartphones. A total of 742 pregnant women completed the questionnaires, and 29 surveys were excluded due to insufficient response time or consistent patterns of response. Ultimately, 713 valid questionnaires were obtained, resulting in an effective rate of 96.09%.




Measures


Pregnancy pressure scale

The PPS (Chen et al., 1989) is a comprehensive measure consisting of 30 items that assess four dimensions: parent role (e.g., Worry about whether I would be forced to give up work when I have a child.), mother and child health and safety (e.g., Worry about whether I will have a premature delivery.), body shape and physical activity change (e.g., Worry about getting too fat.), and other factors (e.g., Worry about not being able to provide good living conditions for the child.). Each item is scored on a 4-point Likert scale ranging from 0 (no pressure) to 3 (severe pressure). The total score of the scale is calculated by summing the scores of all items and dividing it by the total number of items (Chen et al., 2021). Scores falling within the ranges of 0, 0.001–1, 1.001–2, and 2.001–3 indicate no, mild, moderate, and severe pressure, respectively (Kim and Chung, 2018). In this study, the average PPS score of the 713 participants was 0.67 ± 0.54, and the four dimension scores were 0.38 ± 0.42, 0.91 ± 0.68, 0.77 ± 0.76 and 0.63 ± 0.65, respectively. Additionally, the Cronbach’s alpha coefficient for the MAAS in this study was found to be 0.953.



Mindful attention awareness scale

The MAAS (Brown and Ryan, 2003) is a 15-item instrument designed to assess trait mindfulness (e.g., I find it difficult to stay focused on what’s happening in the present.). Participants rate each item on a 6-point Likert scale, which spams from 1 (almost always) to 6 (almost never). Greater levels of trait mindfulness are indicated by higher scores on the MAAS. In this study, the average MAAS score among the 713 participants was 4.40 ± 0.69. Additionally, the Cronbach’s alpha coefficient for the MAAS in this study was found to be 0.868.



Peace of mind scale

The PoMS (Lee et al., 2013) is a 7-item measure used to evaluate the extent of peace of mind experienced by participants in everyday lives (e.g., “I have peace and harmony in my mind.” “It is difficult for me to feel settled.”). Participants evaluate each item using a 5-point Likert scale, ranging from 1 (not at all) to 5 (all of the time). Higher scores on the PoMS indicate higher levels of peace of mind. In this study, the average PoMS score among the 713 participants was 3.75 ± 0.61. Additionally, the Cronbach’s alpha coefficient for the MAAS in this study was found to be 0.976.



Chinese health questionnaire

The CHQ (Cheng and Williams, 1986) is a validated clinical instrument consisting of 12 items designed to assess mental health and distress among Chinese adults (thought to have taken into account the Chinese ways of expressing emotional distress), primarily for the screening of minor psychiatric morbidity in the community and primary care settings (e.g., “been suffering from headache or pressure in your head?” “been getting along well with your family and close relatives?” “been feeling that life is entirely hopeless?”). Participants rate each item on a 4-point scale with a 0 (not at all) - 0 (the same as usual)- 1 (more than usual) - 1 (a lot more than usual) format. Higher scores on the CHQ indicate greater levels of mental distress in pregnant women. In this study, the average CHQ score among the 713 participants was 3.20 ± 0.43. Additionally, the Cronbach’s alpha coefficient for the CHQ in this study was found to be 0.811.2



Data analysis

The statistical analyzes conducted in this study included descriptive statistics, independent sample t-test, analysis of ANOVA, correlational analysis, and computation of Cronbach’s α using SPSS 27.0. The data’s normality was evaluated by conducting the Shapiro–Wilk test, with a significance level of p > 0.05. The Amos 23.0 modeling and analysis system was utilized to examine the mediating effect and generate an analysis diagram illustrating the relationship between the variables. The association between pregnancy stress and mental health of the pregnant women was investigated using Structural Equation Modeling (SEM), which also explored the mediating role of mindfulness and peace of mind. Additionally, the research examined the consecutive intermediary impacts of mindfulness → peace of mind, and peace of mind → mindfulness, in the correlation between stress during pregnancy and the mental well-being of the expectant mothers. The importance of these intermediary impacts was evaluated through a non-parametric percentile Bootstrap procedure, with a bootstrap sample size of 5,000. The ultimate analysis model was derived by iteratively adjusting the level of model fitting. The model’s goodness of fit was assessed using the following criteria: CMIN/DF should be less than 5, standardized root-mean-square residual (SRMR) should be less than 0.08, root-mean-square error of approximation (RMSEA) should be less than 0.08, goodness of fit index (GFI) should be greater than 0.90, and comparative fit index (CFI) should be greater than 0.95.




Results


Common method bias test

According to Harman’s one-factor test, the initial factor accounted for 25.13% of the overall variance, which was lower than the predetermined threshold of 40%. According to Podsakoff et al. (2003), it can be inferred that the findings of this study were not significantly affected by the presence of common method bias.



Demographic data

A total of 713 participants had an average age of 29.46 ± 4.81 years and an average gestational age of 24.26 ± 22.66 weeks. As shown in Table 1, 681 (95.51%) identified as Han nationality, while 32 (4.49%) belonged to ethnic minorities. A total of 149 women (20.90%) were below the age of 25, while 480 women (67.32%) fell within the age range of 25 to 35. Additionally, 84 women (11.78%) were older than 35. Regarding educational attainment, 122 women (17.11%) had not completed high school, 138 women (19.35%) had a high school education, 398 women (55.82%) held a bachelor’s degree, and 55 women (7.71%) possessed a master’s degree or higher. The employment status of the participants revealed that 562 women (78.82%) were employed, while 151 women (21.18%) identified as housewives. Furthermore, 185 women (25.95%) resided in rural areas, while 528 women (74.05%) lived in urban areas. Lastly, the marital status of the participants revealed that 695 women (97.48%) were married while 18 (2.52%) unmarried. A total of 421 women (59.05%) were experiencing their initial pregnancy, whereas 292 women (40.95%) had previously given birth. Out of the entire sample, 450 women (63.11%) had intentionally conceived, while 263 women (36.89%) had unplanned pregnancies. Among the 263 women, only a mere 7 women (0.98%) expressed feelings of burden associated with their unplanned pregnancies, while the remaining 256 women (35.91) wholeheartedly embraced their offspring.



TABLE 1 Demographic characteristics, PPS, CHQ, MAAS, and PoMS scores of pregnant women with varying demographic attributed.
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Pregnancy stress, mindfulness, peace of mind and mental health level across various demographic characteristics

Among the 713 individuals who took part in study, 163 individuals (22.9%) exhibited moderate or higher levels of pregnancy stress (PPS > 1), while 212 participants (29.7%) experienced mental distress (CHQ > 3). Statistically significant variations in PPS scores were observed among pregnant females of varying age groups, educational backgrounds, monthly family income brackets, as well as parity and pregnancy intention. Significant variations in MAAS scores were found among pregnant females of varying monthly family incomes, occupational statuses and pregnancy intention. Significant variations in PoMS score were found among pregnant females with diverse ages, educational backgrounds, monthly family incomes, occupations, marital statuses, as well as parity and pregnancy intention. The CHQ score exhibited statistically significant variations among pregnant females of varying monthly family incomes and living sites, as presented in Table 1.



Correlation analysis of pregnancy stress, mindfulness, peace pf mind, and mental distress of the 713 pregnant women

Results from Pearson’s correlation analysis indicated significant positive correlations at a ps < 0.001 level, as presented in Table 2. Specifically, pregnancy stress exhibited a significant positive correlation with mental distress, while displaying significant negative correlations with mindfulness and peace of mind. Furthermore, mindfulness and peace of mind were found to be significantly negatively correlated with mental distress among the pregnant women (Table 2).



TABLE 2 Correlation analysis of study variables of pregnant women (N = 713).
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The chain mediating effect of mindfulness and peace of mind in the relationship between pregnancy stress and the mental health of pregnant women

Two SEMs were used to examine the chain mediating impact of mindfulness and peace of mind on the associations between pregnancy stress and mental health among pregnant women. Model 1 (Figure 2) and Model 2 (Figure 3) assessed the chain mediating effects of mindfulness → peace of mind and peace of mind → mindfulness, respectively, in the relationship between pregnancy stress and the mental health of pregnant women, respectively.3
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FIGURE 2
 Analysis of chain mediating effect of mindfulness and peace of mind in the relationship between pregnancy stress and mental health of the 713 pregnant women evaluated in this study. PPS, pregnancy pressure scale; PPS1-PPS4, four dimensions (i.e., parent role, mother and child health and safety, body shape and physical activity change, and others) of the PPS; MAAS, Mindful Attention Awareness Scale; SES, self-efficacy scale; PoM, peace of mind; CHQ, Chinese health questionnaire. The same below.
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FIGURE 3
 Analysis of chain mediating effects of peace of mind and mindfulness in the relationship between pregnancy stress and mental health of the 713 pregnant women evaluated in this study.


Model 1 demonstrated a satisfactory level of fit and achieved statistical significance (p < 0.001). The fit indices for this model were as follows: CMIN/DF = 7.316, SRMR = 0.080, RMSEA = 0.094, GFI = 0.941, CFI = 0.912. The results showed that pregnancy pressure had a positive impact on the mental distress experienced by pregnant women (β = 0.307, p < 0.001). Additionally, pregnancy pressure had a negative influence on both mindfulness (β = −0.298, p < 0.001) and peace of mind (β = −0.430, p < 0.001). Conversely, mindfulness (β = −0.092, p = 0.016) and peace of mind (β = −0.238, p < 0.000) were found to have negative effects on mental distress of the pregnant women. Model 1 revealed the presence of two simple mediating paths and one chain mediating path. The two mediating effects of PPS → MAAS → CHQ, PPS → PoM → CHQ and the chain effect of PPS → PoM → MAAS → CHQ accounted for 8.63, 15.71 and 7.74% of the total effect, respectively. The chain mediating effect of mindfulness and peace of mind in the relationship between pregnancy stress and mental health of the 713 pregnant women was not significant in the analysis (Table 3).



TABLE 3 Bootstrap analysis of the chain mediating effect of the mindfulness and peace of mind in relationship between pregnancy stress and mental health of the pregnant women.
[image: Table3]



The chain mediating effect of peace of mind and mindfulness in the relationship between pregnancy stress and the mental health of pregnant women

Model 2 demonstrated a satisfactory level of fit and achieved statistical significance (p < 0.001). The fit indices for this model were as follows: CMIN/DF = 7.316, SRMR = 0.080, RMSEA = 0.094, GFI = 0.941, CFI = 0.912. The results showed that pregnancy pressure had a positive impact on the mental distress experienced by pregnant women (β = 0.307, p < 0.001). Additionally, pregnancy pressure had a negative influence on both peace of mind (β = −0.442, p < 0.001) and mindfulness(β = −0.281, p < 0.001). Conversely, peace of mind (β = −0.238, p < 0.001) and mindfulness (β = −0.092, p = 0.016) were found to have negative effects on the mental distress of pregnant women. Model 1 revealed the presence of two simple mediating paths and one chain mediating path. The two mediating effects of PPS → PoM → CHQ and PPS → MAAS → CHQ, and the chain effect of PPS → PoM → MAAS → CHQ accounted for 23.28, 5.77 and 3.10% of the total effect, respectively (Table 4).



TABLE 4 Bootstrap analysis of the chain mediating effect of the peace of mind and mindfulness in relationship between pregnancy stress and mental health of the pregnant women.
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Discussion

Consistent with previous studies (Coussons-Read, 2013; Parftt and Ayers, 2014; Puertas-Gonzalez et al., 2022; Tuxunjiang et al., 2022, 2023), the current research also finds a notable correlation between stress during pregnancy and psychological distress in pregnancy women, indicating that pregnancy stress plays a role in aggravating their mental health. The present investigation, from the standpoint of positive psychology, further examined how mindfulness and peace of mind influenced the connection between stress during pregnancy and the mental well-being of expectant mothers. Mindfulness and peace of mind act as mediators for pregnancy stress and mental health, as demonstrated in Model 1 and Model 2. Moreover, the practice of being present and having a calm state of mind have a reciprocal influence on the connection between stress during pregnancy and the mental well-being of pregnancy women. This research is the initial investigation into the impact of peace of mind on the correlation between stress during pregnancy and the psychological well-being of pregnancy women.


Theoretical implications

First, the initial finding of this study demonstrates the significant mediating effect of mindfulness, suggesting its potential to mitigate the negative impact of stress during pregnancy on mental health outcomes. Mindfulness, as a positive psychological quality, has garnered increasing attention from both the general public and researchers in recent years. Numerous studies have also explored and confirmed the beneficial impact of mindfulness in promoting the well-being of pregnant women (Braeken et al., 2017; Zhang et al., 2019; Tuxunjiang et al., 2022, 2023; De Waal et al., 2023). This current study successfully replicates these findings within a Chinese sample.

Second, the present research finds a significant indirect impact of stress during pregnancy on mental well-being through the intermediary aspect of peace of mind. This aligns with the theoretical framework, which draws upon the broaden-and-build theory of positive emotions (Fredrickson and Branigan, 2005) and the conservation of resource (COR) theory (Halbesleben et al., 2014). These findings reinforce earlier investigations that emphasized the distinct benefits of peace of mind in cultivating and preserving personal resources (Yu et al., 2019; Zhou et al., 2021), as well as its efficacy in managing intense anger or coping with cancer (Gittzus et al., 2020; Saputra et al., 2021). Going beyond replication, this study expands upon existing research by presenting empirical evidence that peace of mind may serve as a positive psychological quality and a significant mechanism for mitigating the adverse impacts of pregnancy-related stress, thereby enhancing the mental well-being of expectant mothers.

A noteworthy finding of the present study is that the influence of peace of mind in explaining the variances of the models is more dominant than that of mindfulness in both Model 1 (15.71% versus 8.63%) and Model 2 (23.28% versus 5.77%). This suggests that, in terms of the association between pregnancy stress and the mental health of pregnant women, peace of mind appears to be a more effective strategy than mindfulness in mitigating the negative effects of pregnancy stress. Further research is warranted to investigate the stability of these findings. Despite the widespread attention and research on mindfulness, it is important to consider the potential benefits of peace of mind in this context.

Third, this study is one of the initial investigations to examine the interaction between mindfulness and peace of mind, and their impact on the correlation between stress during pregnancy and the mental well-being of the pregnant women. The results demonstrate that mindfulness and peace of mind play a reciprocal role in mediation. Crucially, the findings suggest that the mental well-being of the pregnant women is not solely mitigated by either mindfulness or peace of mind in isolation, but rather necessitates the synergistic interaction of these two crucial positive psychological qualities.

The observed correlation between mindfulness and peace of mind aligns with the underlying mechanisms of mindfulness, which involve the deliberate cultivation of nonjudgmental attention, fostering self-regulation, and enhancing mental well-being (Shapiro et al., 2006). Scholars argue that peace of mind may serve as a psychological resource that facilitates adaptive functioning, potentially elucidating the direct impact of peace of mind on mindfulness (Lee et al., 2013; Soysa et al., 2021; Niemiec, 2022). Additional research is necessary to elucidate the specific ways in which peace of mind contributes to mindfulness and mental health of pregnant women.

The main theoretical importance of this research is in confirming the reciprocal link between mindfulness and peace of mind, which acts as a mediator in the connection between stress during pregnancy and the mental well-being of the pregnant women. From the positive psychology standpoint, this research illuminates the hidden safeguarding mechanism of stress during pregnancy on mental well-being. The results highlight the crucial importance of mindfulness and peace of mind, as beneficial positive psychological qualities, in reducing stress and enhancing emotional wellness throughout pregnancy.



Practical implications

This study is expected to make a significant contribution to the understanding of the impact of mindfulness and peace of mind on reducing pregnancy stress and promoting mental health among pregnant women. Interventions focused on cultivating mindfulness during pregnancy have the potential to be advantageous in mitigating pregnancy-related stress and improving the psychological well-being of pregnant women, as evidenced by previous studies (Zhang et al., 2019; Tuxunjiang et al., 2022, 2023; De Waal et al., 2023). Furthermore, based on the findings of the current study, it appears that peace of mind emerges as a more efficacious approach than mindfulness in alleviating the detrimental impacts of stress during pregnancy. This aligns with the assertions made by Soysa et al. (2021), highlighting that peace of mind provides a frame of reference that enables individuals to cultivate appreciation toward life’s offerings, consequently empowering them to confront challenges with serenity and composure. Consequently, pregnant women may potentially benefit from targeted interventions that are specifically designed to enhance tranquility and inner harmony, thereby promoting their overall well-being (Soysa et al., 2021; Niemiec, 2022; Xi et al., 2023). Considering the reciprocal link between mindfulness and peace of mind in the context of pregnancy stress and mental health, it is recommended that further mindfulness-based interventions (MBIs) implemented for pregnant women should assess variables such as mindfulness, peace of mind, emotional stability, and emotional regulation abilities. This approach aims to elucidate the underlying mechanisms through which mindfulness and peace of mind exert influence on the overall mental health of pregnant individuals (Xi et al., 2023).

In addition to interventions aimed at enhancing mindfulness and peace of mind among pregnant women, the inclusion of psychological education is crucial. It is recommended that interventions designed for pregnant women incorporate the framework of positive psychology, along with theories such as the broaden-and-build theory of positive emotions (Fredrickson and Branigan, 2005) and the conservation of resource (COR) theory (Halbesleben et al., 2014). Within the Chinese cultural context, there is a belief that well-being is characterized by reserved low-arousal affects, as opposed to emotionally charged high-arousal affects. The cultivation of peace of mind is believed to offer distinct benefits in the development and preservation of personal resources (Yu et al., 2019; Zhou et al., 2021). These theories and beliefs should be integrated to help pregnant women comprehend the underlying mechanisms that motivate them to maintain mindfulness and tranquility. Numerous studies have demonstrated the effectiveness of psychological education in alleviating pregnancy-related stress (Yazdanimehr et al., 2016; Yang et al., 2019; Aguilera-Martín et al., 2021).



Limitations and future research

There were several limitations of the current study. First, the research employed a cross-sectional approach, assessing all factors concurrently, thereby preventing the determination of temporal connections and the inference of causation. In order to overcome this constraint, forthcoming studies should utilize experimental and longitudinal methodologies to explore the possible causal function of peace of mind in the connection between mindfulness and its impacts, along with the influence of stress during pregnancy on mental health of the pregnant women. Second, additional investigations are necessary to explore the mechanisms and contextual constraints related to the impact of peace of mind on the psychological welfare of the pregnant women. For example, the mental well-being of expectant mothers may be influenced by factors such as emotional stability and the ability to control their emotions, which are important mechanisms underlying the impact of peace of mind on their overall mental health (Xi et al., 2023). Third, it is crucial to acknowledge that this research exclusively concentrated on Chinese participants, thereby overlooking the investigation of possible differences in peace of mind among individuals from diverse nations or circumstances. According to the assertion made by Lee et al. (2013), the importance given to peace of mind may vary among different cultures, especially in societies that prioritize collective values. Consequently, additional research examining cultural diversity is imperative. Finally, although the current research effectively validated the reciprocal role of mindfulness and peace of mind in relationship between pregnancy stress and mental health of the pregnant women, additional inquiries are required to clarify the complex connection between the two important positive psychological qualities.
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Footnotes

1   https://www.wjx.cn/


2   The 12 items of the CHQ are presented in Appendix 2.

3   In both Model 1 and Model 2, the demographic variables of age, educational backgrounds, and monthly family income were controlled, and the pathways of these variables were not statistically significant.



References

 Abbasi, M., Maleki, A., Ebrahimi, L., and Molaei, B. (2022). Effects of supportive counseling using a positive psychology approach on coping patterns among pregnant women with nausea and vomiting. BMC Preg. Chil. B. 22:259. doi: 10.1186/s12884-022-04603-4 

 Aguilera-Martín, Á., Gálvez-Lara, M., Blanco-Ruiz, M., and García-Torres, F. (2021). Psychological, educational, and alternative interventions for reducing fear of childbirth in pregnant women: a systematic review. J. Clin. Psychol. 77, 525–555. doi: 10.1002/jclp.23071 

 Bishop, S. R., Lau, M., Shapiro, S., Carlson, L., Anderson, N. D., Carmody, J., et al. (2004). Mindfulness: a proposed operational definition. Clin. Pshchol.-Sci. Pr. 11, 230–241. doi: 10.1093/clipsy/bph077

 Braeken, M. A., Jones, A., Otte, R. A., Nyklíček, I., and Van den Bergh, B. R. (2017). Potential benefits of mindfulness during pregnancy on maternal autonomic nervous system function and infant development. Psychophysiology 54, 279–288. doi: 10.1111/psyp.12782 

 Brown, K. W., and Ryan, R. M. (2003). The benefits of being present: mindfulness and its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822–848. doi: 10.1037/0022-3514.84.4.822

 Brunton, R., Wood, T., and Dryer, R. (2022). Childhood abuse, pregnancy related anxiety and the mediating role of resilience and social support. J. Health Psychol. 27, 868–878. doi: 10.1177/1359105320968140 

 Chen, C. H., Chen, H. M., and Huang, T. H. (1989). Stressors associated with pregnancy as perceived by pregnant women during three trimesters. Kaohsiung J. Med. Sci. 5, 505–509.

 Chen, W., Nahong, S, and Weifei, L. (2021). Analysis of influencing factors of late pregnancy pressure in second-child pregnant women. China Mater Child Health Care. 36, 3791–3794. doi: 10.19829/j.zgfybj.issn.1001-4411.2021.16.042

 Cheng, T. A., and Williams, P. (1986). The design and development of a screening questionnaire (CHQ) for use in community studies of mental disorders in Taiwan. Psychol. Med. 16, 415–422. doi: 10.1017/S0033291700009247 

 Cohrs, J. C., Christie, D. J., White, M. P., and Das, C. (2013). Contributions of positive psychology to peace: toward global well-being and resilience. Am. Psychol. 68, 590–600. doi: 10.1037/a0032089 

 Corno, G., Etchemendy, E., Espinoza, M., Herrero, R., Molinari, G., Carrillo, A., et al. (2018). Effects of a web-based positive psychology intervention on prenatal well-being: a case series study. Women Birth 31, e1–e8. doi: 10.1016/j.wombi.2017.06.005 

 Coussons-Read, M. E. (2013). Effects of prenatal stress on pregnancy and human development: mechanisms and pathways. Obs. med. 6, 52–57. doi: 10.1177/1753495x12473 

 Dambrun, M., Berniard, A., Didelot, T., Chaulet, M., Droit-Volet, S., Corman, M., et al. (2019). Unified consciousness and the effect of body scan meditation on happiness: alteration of inner-body experience and feeling of harmony as central processes. Mindfulness 10, 1530–1544. doi: 10.1007/s12671-019-01104-y

 De Waal, N., Boekhorst, M. G., Nyklíček, I., and Pop, V. J. (2023). Maternal mindfulness during pregnancy and early child social-emotional development and behavior problems: the potential mediating role of maternal mental health. Mindfulness 14, 1767–1779. doi: 10.1007/s12671-023-02174-9

 Delle Fave, A., Wissing, M. P., and Brdar, I. (2022). “The investigation of harmony in psychological research” in The virtue of harmony. eds. C. Li and D. Düring (Oxford, UK: Oxford University Press), 253–276.

 Desbordes, G., Gard, T., Hoge, E. A., Hölzel, B. K., Kerr, C., Lazar, S. W., et al. (2015). Moving beyond mindfulness: defining equanimity as an outcome measure in meditation and contemplative research. Mindfulness 6, 356–372. doi: 10.1007/s12671-013-0269-8 

 Diener, Ed, and Tov, W. (2012). “National Accounts of Well-being,” in Handbook of Social Indicators and Quality of Life Research. Eds C. Kenneth, M. Joseph Sirgy Land, and Alex C. Michalos, Dordrecht: Springer. 137–157.

 Duncan, L. G., Cohn, M. A., Chao, M. T., Cook, J. G., Riccobono, J., and Bardacke, N. (2017). Benefits of preparing for childbirth with mindfulness training: a randomized controlled trial with active comparison. BMC Preg. Chil. B. 17, 140–111. doi: 10.1186/s12884-017-1319-3 

 Dunn, C., Hanieh, E., Roberts, R., and Powrie, R. (2012). Mindful pregnancy and childbirth: effects of a mindfulness-based intervention on women’s psychological distress and well-being in the perinatal period. Arch. Women Ment. Health 15, 139–143. doi: 10.1007/s00737-012-0264-4 

 Ekman, P., Davidson, R. J., Ricard, M., and Wallace, B. A. (2005). Buddhist and psychological perspectives on emotions and well-being. Curr. Dir. Psychol. Sci. 14, 59–63. doi: 10.1111/j.0963-7214.2005.0033

 Floody, D. (2014). “Serenity and inner peace: positive perspectives” in Personal peacefulness. Peace psychology book series. eds. G. Sims, L. Nelson, and M. Puopolo, vol. 20 (New York: Springer)

 Fredrickson, B. L., and Branigan, C. (2005). Positive emotions broaden the scope of attention and thought-action repertoires. Cogn. Emot. 19, 313–332. doi: 10.1080/02699930441000238 

 Friedman, R., Chi, S. C., and Liu, L. A. (2006). An expectancy model of Chinese– American differences in conflict-avoiding. J. Int. Bus. Stud. 37, 76–91. doi: 10.1057/palgrave.jibs.8400172

 Furber, C. M., Garrod, D., Maloney, E., Lovell, K., and McGowan, L. (2009). A qualitative study of mild to moderate psychological distress during pregnancy. Int. J. Nurs. Stud. 46, 669–677. doi: 10.1016/j.ijnurstu.2008.12.003 

 García-Jimenez, M., Santoyo-Olsson, J., Ortiz, C., Lahif, M., Sokal-Gutierrez, K., and Nápoles, A. M. (2014). Acculturation, inner peace, cancer self-efficacy, and self-rated health among Latina breast cancer survivors. J. Health Care Poor U. 25, 1586–1602. doi: 10.1353/hpu.2014.0158 

 Ge, J., Yang, J., Song, J., Jiang, G., and Zheng, Y. (2020). Dispositional mindfulness and past-negative time perspective: the differential mediation effects of resilience and inner peace in meditators and non-meditators. Psychol. Res. Behav. Ma. 13, 397–405. doi: 10.2147/PRBM.S229705 

 Gittzus, J. A., Fasciano, K. M., Block, S. D., and Mack, J. W. (2020). Peace of mind among adolescents and young adults with cancer. Psycho-Oncology 29, 572–578. doi: 10.1002/pon.5309 

 Halbesleben, J. R., Neveu, J. P., Paustian-Underdahl, S. C., and Westman, M. (2014). Getting to the “COR”: understanding the role of resources in conservation of resources theory. J. Manag. 40, 1334–1364. doi: 10.1177/0149206314527130

 Hou, Q., Li, S., Jiang, C., Huang, Y., Huang, L., Ye, J., et al. (2018). The associations between maternal lifestyles and antenatal stress and anxiety in Chinese pregnant women: a cross-sectional study. Sci. Rep. 8, 10771–10775. doi: 10.1038/s41598-018-28974-x 

 Howard, L. M., Molyneaux, E., Dennis, C. L., Rochat, T., Stein, A., and Milgrom, J. (2014). Non-psychotic mental disorders in the perinatal period. Lancet 384, 1775–1788. doi: 10.1016/S0140-6736(14)61276-9 

 Juneau, C., Pellerin, N., Elliott, T., Ricard, M., Shankland, R., and Dambrun, M. (2019). Reliability and validity of an equanimity questionnaire: the two-factor equanimity scale (EQUA-S). Peer J. 8:e9405. doi: 10.31231/osf.io/a57xd

 Juneau, C., Shankland, R., and Dambrun, M. (2020). Trait and state equanimity: the effect of mindfulness-based meditation practice. Mindfulness 11, 1802–1812. doi: 10.1007/s12671-020-01397-4

 Kabat-Zinn, J. (2005). Full catastrophe living: Using the wisdom of your body and mind to face stress, pain, and illness, 15th Edn. New York: Delta Trade Paperback/Bantam Dell.

 Kabat-Zinn, J. (2015). Mindfulness. Mindfulness 6, 1481–1483. doi: 10.1007/s12671-015-0456-x

 Kim, Y, and Chung, C. W. (2018). Development of the Korean pregnancy stress scale. Jpn J Nurs Sci. 15, 113–24. doi: 10.1111/jjns.12175

 Lee, Y. C., Lin, Y. C., Huang, C. L., and Fredrickson, B. L. (2013). The construct and measurement of peace of mind. J. Happiness Stud. 14, 571–590. doi: 10.1007/s10902-012-9343-5

 Li, Y., and Cui, H. (2022). On the value of the Chinese pre-Qin Confucian thought of “harmony” for modern public mental health. Front. Psychol. 13:870828. doi: 10.3389/fpsyg.2022.870828 

 Liang, H., Chen, C., Li, F., Wu, S., Wang, L., Zheng, X., et al. (2020). Mediating effects of peace of mind and rumination on the relationship between gratitude and depression among Chinese university students. Curr. Psychol. 39, 1430–1437. doi: 10.1007/s12144-018-9847-1

 Liao, Y. C., Huang, T. Y., Lin, S. H., Wu, C. H., Chang, K. T., Hsieh, S., et al. (2023). Mediating role of resilience in the relationships of physical activity and mindful self-awareness with peace of mind among college students. Sci. Rep. 13:10386. doi: 10.1038/s41598-023-37416-2 

 Liu, X., Xu, W., Wang, Y., Williams, J. M. G., Geng, Y., Zhang, Q., et al. (2015). Can inner peace be improved by mindfulness training: a randomized controlled trial. Stress. Health 31, 245–254. doi: 10.1002/smi.2551 

 Niemiec, R. M. (2022). Pathways to peace: character strengths for personal, relational, intragroup, and intergroup peace. J. Posit. Psychol. 17, 219–232. doi: 10.1080/17439760.2021.2016909

 Parftt, Y., and Ayers, S. (2014). Transition to parenthood and mental health in first-time parents. Infant Ment. Health J. 35, 263–273. doi: 10.1002/imhj.21443 

 Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., and Podsakoff, N. P. (2003). Common method biases in behavioral research: a critical review of the literature and recommended remedies. J. Appl. Psychol. 88, 879–903. doi: 10.1037/0021-9010.88.5.879 

 Puertas-Gonzalez, J. A., Mariño-Narvaez, C., Romero-Gonzalez, B., Vilar-López, R., and Peralta-Ramirez, M. I. (2022). Resilience, stress and anxiety in pregnancy before and throughout the pandemic: a structural equation modelling approach. Curr. Psychol. 42, 22013–22023. doi: 10.1007/s12144-022-03305-6

 Rastad, Z., Golmohammadian, M., Jalali, A., Kaboudi, B., and Kaboudi, M. (2021). Effffects of positive psychology interventions on happiness in women with unintended pregnancy: randomized controlled trial. Heliyon 7:e07789. doi: 10.1016/j.heliyon.2021.e07789

 Ren, J., Huang, L., and Zhang, Z. (2012). Meditation makes a peaceful state of mind: people’s positive and negative emotional response can be reduced by meditation training. Acta Psychol. Sin. 44, 1339–1348. doi: 10.3724/SP.J.1041.2012.01339

 Rogers, H. T., Shires, A. G., and Cayoun, B. A. (2021). Development and validation of the equanimity scale-16. Mindfulness 12, 107–120. doi: 10.1007/s12671-020-01503-6

 Romero-Gonzalez, B., Caparros-Gonzalez, R. A., Gonzalez-Perez, R., Garcia-Leon, M. A., Arco-Garcia, L., and Peralta-Ramirez, M. I. (2020). “I am pregnant. Am I different”?: psychopathology, psychological stress and hair cortisol levels among pregnant and nonpregnant women. J. Psychiatr. Res. 131, 235–243. doi: 10.1016/j.jpsychires.2020.09.023 

 Saputra, W. N. E., Supriyanto, A., Rohmadheny, P. S., Astuti, B., Ayriza, Y., and Adiputra, S. (2021). The effect of negative peace in mind to aggressive behavior of students in Indonesia. Eur. J. Educ. Res. 10, 485–496. doi: 10.12973/eu-jer.10.1.485

 Shaghaghi, F., Abedian, Z., Asgharipour, N., Esmaily, H., Forouhar, M., Shaghaghi, F., et al. (2020). Effect of positive psychology interventions on the quality of prenatal care offered by midwives: a field trial. Iran. J. Nurs. Midwifery Res. 25, 102–110. doi: 10.4103/ijnmr.IJNMR_104_18

 Shapiro, S. L., Carlson, L. E., Astin, J. A., and Freedman, B. (2006). Mechanisms of mindfulness. J. Clin. Psychol. 62, 373–386. doi: 10.1002/jclp.20237

 Soysa, C. K., Zhang, F., Parmley, M., and Lahikainen, K. (2021). Dispositional mindfulness and serenity: their unique relations with stress and mental well-being. J. Happiness Stud. 22, 1517–1536. doi: 10.1007/s10902-020-00282-0

 Tang, X., Lu, Z., Hu, D., and Zhong, X. (2019). Influencing factors for prenatal stress, anxiety and depression in early pregnancy among women in Chongqing. China J. Affect. Disord. 253, 292–302. doi: 10.1016/jjad.2019.05.003 

 Tuxunjiang, X., Li, L., Wumaier, G., Zhang, W., Sailike, B., and Jiang, T. (2022). The mediating effect of resilience on pregnancy stress and prenatal anxiety in pregnant women. Front. Psych. 13:961689. doi: 10.3389/fpsyt.2022.961689 

 Tuxunjiang, X., Wumaier, G., Zhang, W., Sailike, B., Wang, X., and Jiang, T. (2023). The relationship between positive psychological qualities and prenatal negative emotion in pregnant women: a path analysis. Front. Psychol. 13:1067757. doi: 10.3389/fpsyg.2022.1067757 

 Vieten, C., and Astin, J. (2008). Effects of a mindfulness-based intervention during pregnancy on prenatal stress and mood: results of a pilot study. Arch. Women Ment. Hlth. 11, 67–74. doi: 10.1007/s00737-008-0214-3 

 Wallace, B. A., and Shapiro, S. L. (2006). Mental balance and well-being: building bridges between Buddhism and western psychology. Am. Psychol. 61, 690–701. doi: 10.1037/0003-066X.61.7.690 

 Ward, T. (2010). “The good lives model of offender rehabilitation: basic assumptions, etiological commitments, and practice implications” in Offender supervision: New directions in theory, research and practice (New York: Routledge), 41–64.

 Weber, J. (2017). Mindfulness is not enough: why equanimity holds the key to compassion. Mindfulness Compassion 2, 149–158. doi: 10.1016/j.mincom.2017.09.004

 Wissing, M. P. (2022). Beyond the “third wave of positive psychology”: challenges and opportunities for future research. Front. Psychol. 12:795067. doi: 10.3389/fpsyg.2021.795067 

 Woody, C. A., Ferrari, A. J., Siskind, D. J., Whiteford, H. A., and Harris, M. G. (2017). A systematic review and meta-regression of the prevalence and incidence of perinatal depression. J. Affect. Disord. 219, 86–92. doi: 10.1016/j.jad.2017.05.003 

 Xi, Y., Zhou, L., and Guo, D. (2023). The power of calmness in times of the COVID-19 pandemic: the different roles of peace of mind and career calling in enhancing work engagement—a mediation analysis based on social support. Front. Psychol. 14:1104430. doi: 10.3389/fpsyg.2023.1104430 

 Xi, Y., Zhou, L., and Wang, Y. (2021). The construction of positive social psychology during the COVID-19 pandemic: exploring the relationship between social support and peace of mind through a three-wave longitudinal cross-lag study. Front. Psychol. 12:631748. doi: 10.3389/fpsyg.2021.631748 

 Xie, Q. (2023). Are mindfulness and self-compassion related to peace of mind? The mediating role of nonattachment. Psychol. Rep. 2023:8511. doi: 10.31234/osf.io/4vxzf

 Xu, W., Rodriguez, M. A., Zhang, Q., and Liu, X. (2015). The mediating effect of self-acceptance in the relationship between mindfulness and peace of mind. Mindfulness 6, 797–802. doi: 10.1007/s12671-014-0319-x

 Yang, M., Jia, G., Sun, S., Ye, C., Zhang, R., and Yu, X. (2019). Effects of an online mindfulness intervention focusing onattention monitoring and acceptance in pregnant women: a randomized controlled trial. J. Midwifery Women Health 64, 68–77. doi: 10.1111/jmwh.12944 

 Yazdanimehr, R., Omidi, A., Sadat, Z., and Akbari, H. (2016). The effect of mindfulness-integrated cognitive behavior therapy on depression and anxiety among pregnant women: a randomized clinical trial. J. Caring Sci. 5, 195–204. doi: 10.15171/jcs.2016.021 

 Yu, S., Zhang, F., Nunes, L. D., Deng, Y., and Levesque-Bristol, C. (2019). Basic psychological needs as a predictor of positive affects: a look at peace of mind and vitality in Chinese and American college students. J. Posit. Psychol. 15, 488–499. doi: 10.1080/17439760.2019.1627398

 Zhang, J. Y., Cui, Y. X., Zhou, Y. Q., and Li, Y. L. (2019). Effects of mindfulness-based stress reduction on prenatal stress, anxiety and depression. Psychol. Health Med. 24, 51–58. doi: 10.1080/13548506.2018.1468028 

 Zhao, L., Feng, G., Ding, X., and Jia, S. (2019). Effect of positive psychological counseling on negative emotion, treatment compliance and delivery outcome of pre-eclampsia pregnant women. Int. J. Psychiatry 46, 143–146. doi: 10.13479/j.cnki.jip.2019.01.043

 Zhou, L., Dewaele, J.-M., Lochtman, K., and Xi, Y. (2021). Foreign language peace of mind: a positive emotion drawn from the Chinese EFL learning context. Appl. Linguist. Rev. 14, 1385–1410. doi: 10.1515/applirev-2021-0080









 


	
	
TYPE Study Protocol
PUBLISHED 08 January 2024
DOI 10.3389/fpsyt.2023.1281666






The impact of the pandemic on mothers and children, with a focus on syndemic effects on black families: the “Prenatal to Preschool” study protocol

Wanjikũ F. M. Njoroge1,2,3,4*, Tiffany Tieu2,3†, Devlin Eckardt5†, Megan Himes2,4, Christina Alexandre2,3, Waynitra Hall2,3, Kate Wisniewski2,3, Ayomide Popoola2,3, Kayla Holloway2,3,6, Yuheiry Rodriguez7, Sara Kornfield4,8, Florence Momplaisir9, Xi Wang3, Raquel Gur1,2,4 and Rebecca Waller4,7


1Perelman School of Medicine, Department of Psychiatry, University of Pennsylvania, Philadelphia, PA, United States

2Department of Child and Adolescent Psychiatry and Behavioral Sciences, Children’s Hospital of Philadelphia, Philadelphia, PA, United States

3PolicyLab, Children’s Hospital of Philadelphia, Philadelphia, PA, United States

4Lifespan Brain Institute (LiBI), Children’s Hospital of Philadelphia and Penn Medicine, University of Pennsylvania, Philadelphia, PA, United States

5Clinical Research Support Office, Children’s Hospital of Philadelphia, Philadelphia, PA, United States

6Department of Neuroscience, University of Pennsylvania, Philadelphia, PA, United States

7Department of Psychology, University of Pennsylvania, Philadelphia, PA, United States

8Penn Center for Women’s Behavioral Wellness, Department of Psychiatry, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, United States

9Perelman School of Medicine, Division of Infectious Diseases, University of Pennsylvania, Philadelphia, PA, United States

[image: image2]

OPEN ACCESS

EDITED BY
 Marcus Stueck, International Biocentric Research Academy, Germany

REVIEWED BY
 Maria Joao Beja, University of Madeira, Portugal
 Rosemary M. Caron, MGH Institute of Health Professions, United States

*CORRESPONDENCE
 Wanjikũ F. M. Njoroge, njorogew@chop.edu 

†These authors have contributed equally to this work and share second authorship

RECEIVED 22 August 2023
 ACCEPTED 07 December 2023
 PUBLISHED 08 January 2024

CITATION
 Njoroge WFM, Tieu T, Eckardt D, Himes M, Alexandre C, Hall W, Wisniewski K, Popoola A, Holloway K, Rodriguez Y, Kornfield S, Momplaisir F, Wang X, Gur R and Waller R (2024) The impact of the pandemic on mothers and children, with a focus on syndemic effects on black families: the “Prenatal to Preschool” study protocol. Front. Psychiatry 14:1281666. doi: 10.3389/fpsyt.2023.1281666

COPYRIGHT
 © 2024 Njoroge, Tieu, Eckardt, Himes, Alexandre, Hall, Wisniewski, Popoola, Holloway, Rodriguez, Kornfield, Momplaisir, Wang, Gur and Waller. 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.
 

Introduction: Racism, a known social determinant of health, affects the mental health and well-being of pregnant and postpartum women and their children. Convincing evidence highlights the urgent need to better identify the mechanisms and the ways in which young children’s development and mental health are adversely impacted by their mothers’ experiences of racism. With the additional stressor of the COVID-19 pandemic, the criticality of improving knowledge of these domains has never been starker. The proposed project will address these questions and move the field forward to create targeted, culturally informed preventative interventions, thus achieving mental health equity for all children and families.

Methods: This prospective research is a cohort study that will longitudinally observe the outcomes of a cohort of mothers and their children recruited during the initial phase of the COVID-19 pandemic. Data will be parent/caregiver questionnaires assessing mental health, racism, support, and resilience at multiple time points with the first beginning at 24 months, clinical interviews with mothers, electronic medical records of mothers, and videotaped dyadic interactions at child age 24 and 48 months. A subset of Black participants will be asked to participate in qualitative interviews at child age 36 months.

Results: Analyze will be performed within and across Black and Non-Latino/a/e/x white (NLW) groups, and comparing mothers and fathers/secondary caregivers. Descriptive and multivariate analyzes will be run to better characterize how young children’s development and mental health may be adversely impacted by their caregiver’s experiences of racism.

Discussion: This prospective longitudinal mixed-methods study evaluates the simultaneous effects of the COVID-19 pandemic and racism on mothers and their developing children to characterize cross-racial differences, providing insight into risk and resilience factors in early development and the peripartum period.

KEYWORDS
 racial and ethnic disparities, social determinants of health, child, infant, preschool


Introduction

The COVID-19 pandemic had an overwhelming and disproportionate impact on Black, Indigenous, and Latino/a/e/x communities in the US (1), including higher rates of infection (2), mortality (3), unemployment (4), housing and food insecurity (3), and adverse mental health outcomes (5). The COVID-19 pandemic precipitated worsening mental health among parents and children (6, 7) though few studies have investigated longer-term effects among Black, Indigenous, and Latino/a/e/x parents of very young children (8). Lack of social support, adverse mental health experiences, or major/chronic environmental stressors within families or communities (i.e., racism and/or a global pandemic) are known to negatively impact caregiving practices (9), the parent–child relationship (10, 11), and child brain development (12), with lasting implications for children’s mental health (13). These factors have downstream effects on children via their parents and environmental influences (the “exposome”), such as intrauterine conditions, poverty, racism, psychosocial stressors, and traumatic life events, which confer significant neurodevelopmental risk (14). However, few studies have provided rich qualitative and quantitative characterization of the impact of the prenatal exposome on infant and early childhood development and mental health (15, 16).


Syndemic framework

Few studies have investigated the impact of the syndemic on Black families compared to non-Latino/a/e/x white (NLW) families. Here, we refer to the intersection of systemic racist conditions and the COVID-19 pandemic as a syndemic, defined as the aggregation of two or more endemic and epidemic conditions leading to adverse repercussions for health (17). The syndemic framework encapsulates the burden of the COVID-19 pandemic, which compounded underlying structural racism embedded within families’ experiences of healthcare, housing, employment, and education for Black, Indigenous, and Latino/a/e/x families, widening known health disparities (18). No studies have examined the impact of the syndemic on the mental health and developmental outcomes of Black mothers and children when compared to NLW mothers and children.

Neuroscientific advances over the past couple of decades have highlighted the importance of understanding the impact of multiple early adverse exposures on developing children beginning in utero and continuing through the first 5 years of life (19). Recent additional studies of structural racism and other stressors disproportionately experienced by Black children and their caregivers during sensitive developmental periods expand these findings (20). Thus, the effects of the syndemic may be most pernicious for very young children as 90% of brain development occurs during the first 5 years of life, making this period more vulnerable to disruption (21). This study investigates how syndemic stress impacts the mental health of mothers, recruited while pregnant at the start of the pandemic in the US, and that of their children. In addition, this study includes a qualitative assessment that will promote a more detailed characterization of the specific experiences of Black mothers. Examining critical developmental periods and protective parenting factors is key to the future development of precise and culturally informed interventions.



Racism and early child development

The most recent U.S. census data reflects rapidly evolving racial/ethnic demographics. The majority of the 75 million children under the age of 15 are now children of color, outnumbering NLW children (22). Data from the 2021 Children’s Defense Fund also reports that nationally, 51% of children are children of color (23). Despite the marked diversifying of the nation in the pediatric population, there is a profound lack of recognition of the current realities faced by many Black, Indigenous, and Latino/a/e/x children, and the ways in which structural racism impacts development (24–26). Here, we define structural racism as “practices that maintain or exacerbate unfair inequalities in power, resources or opportunities across racial, ethnic, cultural or religious groups” (27). Racism has immediate and lasting effects on the developing brain, including via stress-related epigenetic changes (28, 29) and in the experience of chronic stress and historical trauma of mothers that may in turn, shape the experiences of their children (30–32). In light of growing evidence from studies that have documented dramatic consequences of multiple forms of racism on development, we focus on the experiences of Black mothers and children relative to NLW counterparts (18, 33–38).

Racism may be particularly detrimental during early development, adversely impacting the socioemotional well-being of very young children (22). Hypothesized mechanisms center around the stress associated with parental experiences of racism and the resultant impact on parenting practices (39, 40). However, little is known about how the timing and duration of how exposure to racism might differentially impact children’s development and outcomes (33), including the extent to which Black women’s disparate experiences during the peripartum period impact the subsequent development of their children (41). Black mothers and children face significant challenges and disadvantages beginning in pregnancy (13) and continuing throughout all periods of early childhood (42, 43) with adverse effects on maternal mental health, parenting, and optimal child development (44). Much remains to be understood about the impact and mechanisms of systemic racism during early childhood. The dearth of robust, longitudinal studies limits our ability to develop culturally informed parenting interventions that can prevent the negative and lasting consequences of racism on early child development. With the emergence of the COVID-19 pandemic, studies need to consider the widening gap in Black maternal and child outcomes in light of a devastating new stressor that compounded existing inequities (45). No prior studies have collected data toward developing interventions that could mitigate syndemic effects. Thus, it is essential to examine the cascading effects of the syndemic to develop intervention targets, promote resilience, and combat vulnerability.



Parents and parenting practices

Effective parenting techniques that promote optimal child development involve secure attachment (46), positive behavior support (47), an absence of harshness (48), and consistent positive reinforcement or non-violent discipline techniques (49). The rigor of prior parenting research is reflected in many worldwide policy directives encouraging the implementation of parenting interventions (50), with the most effective preventative interventions targeting early childhood (51). However, a host of individual and contextual factors shape parenting and the parent–child relationship. Both the bioecological system model (52) and family stress model (53) illustrate how multiple aspects of the home environment and parental resources, including parental psychopathology, familial wealth, neighborhood quality, and daily stressors, including racism, have a cascading impact on child development by shaping parenting practices (54, 55). For example, peripartum depression is linked to impaired mother–child attachment and bonding, atypical maternal facial expressions (56, 57), negative parent–child interactions (58–60), and poor child outcomes across cognitive, behavioral and emotional domains of functioning (61–63). Similarly, racism adversely impacts the infant-caregiver dyad and well-being of caregivers, leading to perturbations in the caregiver-infant attachment system, which can have lasting detrimental consequences for parenting practices (i.e., harsh and punitive), maternal mental health, and child outcomes (37, 64). Finally, there are sex differences in these associations, with evidence of greater vulnerability of males in early childhood, including poorer behavior regulation and stress reactivity during infancy and toddlerhood (65, 66), whereas girls are more susceptible to the negative effects of racial discrimination directed at caregivers at older ages (67). Thus, it is critical to support maternal mental health beginning in the prenatal period and to promote positive parenting practices across the first 5 years of life. In addition, it is important to investigate triad structures by including fathers/secondary caregivers as participants. A paucity of studies have investigated these pathways in the context of syndemic effects, which might differentially impact maternal mental health and, well-being, child mental health, and parenting practices for mothers and father/secondary caregivers and when comparing Black and NLW cohorts.



The pandemic and mental health in parents and children

The COVID-19 pandemic created an unprecedented global health crisis, which was felt particularly acutely among families (68). Studies also documented increased rates of mental health problems, including anxiety, depression, and suicidality (69–71). Importantly, a disproportionate number of Black, Indigenous, and Latino/a/e/x parents were affected by job losses or reduced income relative to NLW parents (72). Data from our group, collected in April 2020, demonstrated that Black women had higher rates of depression and anxiety, and different COVID-19-specific worries when compared to NLW women (73). The lives of children were also negatively impacted by the COVID-19 pandemic (74). Similarly, more symptoms of posttraumatic stress disorder (PTSD) were reported among children isolated due to the H1N1 pandemic (75) and increases in aggression and PTSD symptoms were reported among children exposed to Hurricane Katrina (76). In particular, with physical distancing, families lost many social supports or other activities that would have otherwise promoted positive parent–child interactions (77), which may have been particularly detrimental to parents during the perinatal period, when social support is vital (78). Taken together, these differential experiences are concerning in light of robust evidence linking family stress and low parental social support to increased risk for disruptions in positive parenting (53). While data are still emerging, these findings together reflect the devastating impacts of the pandemic on parental and child mental health. The majority of existing data are from studies of adult populations (79) or samples of older children and adolescents (80), with a paucity of high-quality longitudinal evidence from studies that began following women in pregnancy and across the first 5 years of life.



Objective

The COVID-19 pandemic represents a unique opportunity to (1) longitudinally characterize the effects of stress on the mental health of mothers and their children born at the start of the COVID-19 pandemic in the US (2); characterize syndemic effects on Black mothers and children compared to NLW peers; and (3) identify psychosocial mechanisms of the syndemic that shape early child development. The aim of this proposed project is to identify factors that impact early child development and establish critical early developmental periods that affect mental health trajectories. We address these goals by investigating the effect of the most catastrophic event of our lifetimes on women and children, coupled with careful characterization of the persistent trauma of racism and the syndemic experienced by Black families.

We outline here a study protocol for the “Prenatal to Preschool” study, which leverages an existing longitudinal cohort of racially diverse women, who were originally recruited while pregnant at the start of the COVID-19 pandemic. Our “Study Protocol” article details prospective research that does not have reportable data. We plan to utilize a novel, multi-method framework that incorporates (1): Diagnostic psychiatric interviews and questionnaires assessing mental health, syndemic effects, racism, and resilience, coupled with online surveys of fathers/secondary caregivers addressing similar themes (2); Structured mother–child interaction tasks and mother-and secondary caregiver/father-report questionnaires at two important developmental epochs (24 and 48 months) to evaluate child mental health, development, and parenting practices (3); Rich qualitative assessments of syndemic effects on Black women’s mental health at 36 months. Our project will establish the impact of COVID-19 pandemic stressors, racism, and endemic conditions on longitudinal mental health outcomes, while simultaneously identifying resiliency factors among Black and NLW mothers, fathers, and their children.


H1: Clinical Psychiatric Evaluation and Questionnaires.
 

We expect to establish differences in Black and NLW women in symptoms of psychopathology (including worries, stress, depression), resilience, and parenting. We will establish whether greater COVID-19 exposures and worries from prior waves (i.e., already collected Time 1 (T1)-Time 2 (T2)) are related to worse mental health outcomes (i.e., anxiety, stress, depression) at T4, and whether there are differences between Black and NLW women. We will also identify whether factors related to partner and social support, better emotion regulation, fewer syndemic effects, and higher self-reliance can mitigate the impact of COVID-19 pandemic stressors and lead to greater resilience and better mental health outcomes among both Black and NLW mothers and fathers/secondary caregivers.


H2: Parenting Practices and Questionnaires.
 

We expect to establish factors in the pregnancy and postpartum exposome that increase risk for disrupted development, particularly among Black children compared to NLW children. Importantly, we expect to identify that greater syndemic risk exposure and adverse mental health of parents will predict worse child longitudinal outcomes (i.e., symptoms of externalizing and internalizing psychopathology) at T4 and T5. However, we expect to establish that parental emotion regulation, positive parenting practices, fewer harsh parenting practices, and greater social and partner support, will be protective against adverse mental health outcomes in both Black and NLW children, leading to greater resilience.


H3: Qualitative Interview.
 

The expected outcomes are to identify syndemic factors that Black women defined as harmful to their experiences, as well as factors that mitigate these challenges. We hypothesize that Black women who report experiencing more racism in their everyday lives and throughout the pandemic, along with mistrust of the healthcare system/providers, will report more challenges. We plan to establish culturally informed intervention approaches to improve the accessibility, acceptability, and efficacy of interventions designed to improve the mental health outcomes of Black mothers and children.




Methods and analysis


Design

This proposed project follows mothers, fathers/secondary caregivers, and very young children through a longitudinal design (Table 1). There are three collection time-points along with data capture from mother and child medical records throughout. Review of mothers’ medical records included birth date, information related to birth and postpartum recovery, as well as medical and mental health history. Additionally, we leverage data already collected from the original cohort study at three time points: pregnancy (time 1; T1), 2–3 months postpartum (time 2; T2), and 12 months postpartum/infancy (time 3; T3).



TABLE 1 Research timeline, including previous study and current work.
[image: Table1]

When children are age 24 and 48 months (time 4; T4 & time 6; T6), mothers will complete a battery of questionnaires and complete tasks with their child using toys are provided to the family. When the children are age 36 months (time 5; T5), mothers will complete the Structured Clinical Interview for DSM-5-TR (SCID-5-RV) (81). A subset including approximately 30–45 mothers will also be asked to complete a qualitative interview at T5. All study visits will be conducted virtually with rigorously created protocols. Fathers/secondary caregivers of the children enrolled in the study will be asked to complete questionnaires at T4 and T6. The Children’s Hospital of Philadelphia (Project number 22–019875) Institutional Review Board approved this study.



Selection of participants

Enrolled mothers participated in the parent study: the COVID-19 Risk and Resilience Cohort of the IGNITE Program at the University of Pennsylvania and Children’s Hospital of Philadelphia. Participants were recruited from the Penn OBGYN outpatient clinics while pregnant during the early stages of COVID-19. The Penn Medicine Health System serves the majority of Philadelphia and delivers half of all newborns in the region, serving a unique population of racially diverse and historically underserved women, including 60% who are African American and 50% on Medicaid, making this a unique population to study racial disparities. The inclusion criteria for this project required all patients to be English-speaking. The exclusion criteria for this project included inability to complete the study procedures for any reason. Fathers/secondary caregivers were eligible to participate if the mother was eligible and provided their contact information. Mothers were permitted to select someone other than the father if the person was more involved in the child’s upbringing. Mothers who met all the inclusion criteria and none of the exclusion criteria were contacted to provide information about the study. If interested, they were consented and enrolled in the project. This mixed-method study with a quantitative screening and a qualitative interview employs purposive sampling methods with a focus on inclusion of participants from underrepresented communities. Inclusion and exclusion criteria are intended to enable generalizability and ensure data interpretability. Our planned sample for this proposed research is 240 mothers, fathers/secondary caregivers, and their children (Black, n = 120; NLW, n = 120) (Figure 1).
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FIGURE 1
 Consort diagram.




Measures and methods

To assess mental health outcomes as well as patterns of risk and resilience at 24 and 48 months, mothers will complete online questionnaires (via REDCap) (82, 83) targeting experiences arising from the COVID-19 pandemic and/or racial discrimination, social support, and other environmental factors. These will include those detailed below along with questions about COVID-19 worries and experiences (71, 84), demographics, income, and mental health care. Furthermore, we will leverage the data already collected from the COVID-19 Risk and Resilience Cohort, to see if early indicators of psychopathology existed and/or if symptoms worsened or improved. Fathers/secondary caregivers will complete a similar online survey allowing for exploration of partner support as a mitigating factor (Table 2).



TABLE 2 Methods and measures for questionnaires.
[image: Table2]



Mother and father/secondary caregiver questionnaires (T4 and T6)


Perceived stress scale

The PSS scale assesses current stress levels (85). This scale exhibits high reliability and construct validity (86, 87). Parents are asked how often they have felt 10 aspects of stress in the last month using 5-point Likert scales ranging from “never” to “very often.”



Parenting stress index-short form

The PSI-4-SF is a 36-item scale version of the PSI, which identifies parent–child problem areas for children 1 month to 12 years of age, by asking if any significant life events have occurred in the past 12 months (88). The items are divided into three domains: Parental Distress, Parent–Child Dysfunctional Interaction, and Difficult Child (89). Scores from these three domains are combined to form a Total Stress scale, with scores ≥17 considered clinically significant.



Connor-Davidson resilience scale 10-item

The 10-item version of the CD-RISC assesses resiliency across a variety of parameters, including ability to adapt to change, cope with stress, and navigate adversity (90). Responses are on 0-to-4-point scale gaging how often the statements can be applied to the respondent (0 = not true at all to 4 = true nearly all the time). Scores from each item are combined to form a total score ranging from 0 to 40, with lower scores indicating greater resiliency.



Neighborhood safety and crime scale

The NSC is a 17-question survey asking respondents to indicate the degree to which issues are problematic in their neighborhood (e.g., vandalism, burglaries). Items are rated on a 3-point scale (0 = not a problem to 2 = a big problem). Responses are summed to create a total score where higher scores indicate greater issues in their neighborhood (91, 92).



Beck depression inventory, 2nd edition

Depression is assessed with the 21-item BDI-II that assesses depressive symptoms on a 0-to-4-point scale with scores >19 indicating moderate to severe depression (93).



Generalized anxiety disorder 7-item

The GAD-7 is a self-reported assessment for anxiety symptoms, aiming to quantify frequency over the preceding 2 weeks (94). Each question is rated on a 4-point scale (0 = not at all to 3 = nearly every day). Items are summed to create a total score where scores of 11 or higher indicate anxiety (95).



Maternal social support index

The MSSI is a 9-item questionnaire to assess aspects of a mother’s social support quantitatively and qualitatively (96). Questions relate to household and childcare related tasks. The two possible responses include “I take sole responsibility” or “Someone else does this task or helps me complete this task.” Items are summed to create an overall score where higher scores represent greater perceived maternal support.



Expanded everyday discrimination scale

The EDS is a 10-item scale used to measure subjective experiences of daily discrimination in minority populations (97). Items are rated on a 6-point scale (1 = almost every day to 6 = never). Scores are reverse coded and added together for a total score where higher scores reflect more frequency of discriminatory experiences (98).



Major experiences of discrimination scale 6-item version

The Major Experiences of Discrimination scale is a 6-item scale is used to record if significant discriminatory experiences have occurred across the respondent’s lifetime (99). Respondents reply “yes” or “no” to various experiences.



Confusion, hubbub, and order scale

Confusion, Hubbub, and Order Scale (CHAOS) is a 15-item parent report measure of the home environment with items rated on a 4-point scale (1 = not at all like your own home to 4 = very much like your own home), focusing on noise, confusion, clutter, and disorganization in the home environment (100).



Structured clinical interview for DSM-V

We will conduct an adapted version of the electronic SCID-V interviews with the entire cohort of mothers at child’s aged 36 months (T5) (101). Study analyze will describe responses at an item-level and scale-level, examine the proportion of mothers who would score “at-risk” based on standard scoring and diagnostic groupings, and examine whether there are differences in the proportion meeting diagnostic criteria for psychiatric disorders based on the following categorical variables: race, ethnicity, socioeconomic status and financial concerns, family structure and support, COVID-19 exposure, or educational attainment.




Parenting practices

Children and their mothers will take part in two 30 to 45-min virtual visits (T4, age 2; T6, age 4). These virtual visits will be play games and complete semi-structured tasks together (e.g., free play, wordless storybook task). Task materials are mailed home in advance. All tasks are audio and video recorded using video meeting software (Zoom). Participants are asked to ensure that there are no distractions during these sessions. We use an adapted version of the Parent Child Interaction Rating System to code positive parental regard, parent stimulation of child cognitive development, parent positive reinforcement, child engagement, and parent negative regard (i.e., harshness) (102) (Figure 2).

[image: Figure 2]

FIGURE 2
 Task diagram for parenting practice assessment.




Mother and father/secondary caregiver-reported child mental health and developmental outcome measures (T4 and T6)


Child behavior checklist 1½-5

The CBCL assesses dimensions of psychiatric symptomatology, including anxiety, disruptive behavior, and emotional dysregulation (102). This scale has 99 items for quantitative evaluation and open-ended questions for qualitative information. Responses are on a 3-point scale reflecting how much the statement applies to the child in the preceding 2 months (0 = not true to 2 = very true or often true). Scores are summed within and across domains to provide problem scores with higher scores reflecting a parent’s greater reported presence and severity of symptoms in the child.



Ages and stages questionnaire

This questionnaire assesses overall child development, socio-emotional and language development when children are 2 and 4 years old (T4 and T6) (103). This scale includes 31 items with responses rated on a 3-point scale (0 = often or always, 5 = sometimes, and 10 = rarely or never, as well as an optional additional selection to check if the problem is a concern, scored with an additional 5 points). The total score is summed across all questions with scores <50 indicating no or low risk, 50–65 indicating monitor, and > 65 indicating need for referral. Two questions provide opportunities to write additional descriptions. There are three overall open response questions, two of which the respondent can indicate if there are problems, and detail, if applicable.




Mother reported parenting practice measures (T4 and T6)

At T4 and T6, we will assess parenting via three questionnaires, with scores used to generate four core parenting constructs of harshness, warmth, emotion scaffolding, and positive control via established factor analytic approaches.


The preschool version of the Alabama parenting questionnaire

Thirty two items from the original APQ and assesses positive and negative aspects of parenting (104). The items are rated on 5-point Likert scales from 1 (never) to 5 (always). Ten items from the original APQ were not included due to inappropriate material for preschoolers.



Parents’ beliefs about children’s emotions questionnaire

A validated multi-faceted questionnaire, providing insight into mothers’ emotion-related socialization practices across 7 scales, including parental knowledge and control of children’s emotion. There are 16 items across these 7 scales (105).



The comprehensive early childhood parenting questionnaire

The CECPAQ evaluates parental behavior across five domains, however only two will be used for this study: Support and Positive Discipline (106). With this change, 17 items from the questionnaire on 6-point scales ranging from 1 (never) to 6 (always) to evaluate the domains of parenting presented above.




Qualitative interviews

Interviews at T5 will elicit the heterogeneity of experiences and perspectives among Black postpartum women and gather specific feedback from mothers on the impact of the syndemic on their mental health, parenting practices, and child’s development. For example, mothers will be asked open-ended questions such as: “What was the most stressful about being pregnant during the pandemic?,” “Did you believe things were better or worse for you because of your race/ethnicity?,” “Did or do you have concerns about your healthcare providers or that of your child’s?” Questions will be designed to provide rich responses that can improve our understanding of the experiences, stressors, and support of Black mothers with children born during the COVID-19 pandemic. Importantly, interviews will explore whether Black women believe that the online surveys that our team, and other teams, have administered accurately capture race and ethnicity-specific differences. An advisory committee of three Black mothers will be formed to provide direct input on the questions asked of the subset of the main cohort, which will be 30–45 Black mothers. Finally, we will ask participants how best to improve and ensure inclusion of diverse communities in scientific research (e.g., via email, in-person, online recruitment), ask about barriers to participation they perceive, and specifically to identify the ways in which we, the researchers, can improve our methods and approaches to promote inclusivity. All qualitative interviews with mothers will be audio and/or videotaped and transcribed.




Data analysis


Parenting practices and child health

Analyzes will be conducted within a structural equation modeling (SEM) framework in Mplus version 8.2 using robust full information maximum likelihood (FIML) or weighted least squares means and variance (WLSMV) estimators as relevant (107). Model fit will be evaluated using established guidelines (108). We will use factor analytic techniques to create overarching multi-method factors and composite scores for child symptoms of externalizing and internalizing psychopathology at T4 and T6, which will be considered dependent variables in models. Using latent growth curve modeling, we will generate trajectories of maternal mental health, stress exposure, and social support over time (i.e., leveraging the fact that we have the same report measures across T1-T6) in relation to child externalizing and internalizing psychopathology (considered as correlated dependent variables). We will also use confirmatory factor analysis to generate parenting constructs that combine report and observed measures and use these scores to test conditional relations between study variables (e.g., stress x parenting) in relation to child mental health outcomes. Finally, we will test moderated relations between study variables, including race (i.e., Black vs. NLW children), as well testing moderation by sex as a biological variable in relation to all model pathways (e.g., parenting → child externalizing). Other model covariates, including all relevant demographic variables that were included in preliminary and published work using this sample (73), will be tested as exogenous predictors in the analyzes, modeling putative associations between exposure to stress/maternal mental health and child outcomes to account for any confounding influences (e.g., marital status, parity, age, child ASQ scores).



Qualitative interview

We will review videotapes and audio recordings directly after each interview at T5 for an initial opportunity of analysis, which will be inductive allowing for the identification of common themes in our cohort in order to better characterize the varied responses and to identify emerging themes in their reports. The interviewer will review all transcripts for accuracy and will add notes about important non-verbal behaviors or characteristics of speech events (e.g., laughter, crying, nervous gestures). HIPAA-compliant transcription services will be used to convert raw field data to narrative transcripts. Raw data will be entered into a customized qualitative NVIVO software (109) database, a software package for qualitative analysis (QSR International). The NVIVO database will be used in order to store data, develop comprehensive coding schemas, code content, track emerging themes, and generate result summaries. The team will develop a coding structure and coding dictionary to be used in the analyzes. If differences in coding arise, the data will be discussed, and a consensus reached. We will use a modified grounded theory approach (110) to the analysis, consisting of systematic inductive guidelines for collecting and analyzing data building a framework to understand the interview data and build themes. This approach will allow descriptive analysis of the experiences reported by the mothers.



Clinical assessment

Prior to analysis, we will evaluate the psychometric properties of questionnaire measures and compute descriptive statistics to examine distributions, with data transformations employed if warranted. Within Mplus vs. 8, we will use factor analytic techniques to create overarching factors and composite scores when multiple measures are used to assess a construct within time points, including for anxiety and depression (i.e., combining symptoms from SCID-V with self-report), stress, and social support. Latent Growth Curve (LGC) modeling will be used to test study aims, including modeling trajectories of mental health, stress and social support over time i.e., leveraging the fact that we will have the same report measures across T1-T4. To assess hypothesis 1, we will test unconditional LGC models to characterize the functional form of change in study variables over time and the covariance structure of residuals. There will be tests of conditional relations between study variables (e.g., between stress and mental health outcomes) and latent slope parameters, as well as moderated relations between study variables (e.g., by race, Black vs. NLW women.) Sub-hypotheses of hypothesis 1 will be probed following recommended guidelines (111, 112). Moreover, we will test putative interactions of social support, partner support, and resilience factors with stressors in relation to mental health outcomes, which will be probed following recommended guidelines (104, 105). Although we are interested in moderation by race, other model covariates, including all relevant demographic variables that were included in preliminary and published work using this sample (71), will also be tested as exogenous predictors in the analyzes modeling putative associations between exposure to stress and maternal mental health outcomes to account for any confounding influences (e.g., marital status, parity, age).



Sample size

Monte Carlo studies were conducted to determine the power to evaluate study aims. Simulation studies included a population generating model of N = 200 (conservatively estimated to allow for attrition), assumed type 1 error rate of 0.05, and involved 5,000 replications (113, 114). The model for change used to express intercept and slope factors for each aim, when relevant, is expressed as: (level 1) [Yti = π0i + π1i (Time) + eti] and (level 2) [π0i = β00 + r0i] [π1i = β10 + r1i]. Simulated data were generated under several constraints, including individual intercepts being drawn from a random, normal distribution, with specific means (β00) and standard deviations (r0i) guided by extant literature and preliminary evidence. The magnitudes of slope (β10) parameters were similarly informed. Errors at each time point (eti) were modeled as conditionally independent and normally distributed. Monte Carlo studies were parameterized such that latent covariances and exogenous predictors exerted small-to-medium-sized effects on intercept and slope factors. Results parameterizing latent variables across units of analysis within timepoints or growth models within units of analysis across time suggest that, based on a total of 5,000 simulations using bootstrapped standard errors and 200 subjects, we can detect significant small (Cohen’s d ~ 0.38) (115) effects at a > 96% rate across all models.



Discussion

Our innovative approach will allow us to identify pregnancy and early postpartum behavioral and environmental factors associated with neurodevelopmental and behavioral difficulties in children as young as 2 years old, who will be followed longitudinally. We will leverage already-collected survey data from participants who were recruited during the early phase of the pandemic and pandemic-related restrictions in the United States in April 2020 and have been followed successfully through three different time points. We will apply a novel, multi-method approach that includes psychiatric interviews with all the mothers at 36 months, in-depth observational paradigms of parent–child interactions to examine individual differences in child temperament and mental health at 24 and 48 months, as well as parenting practices, partner/secondary caregiver report, and detailed qualitative interviews with Black mothers at 36 months to characterize their syndemic experiences. Our approach will allow us to parse exposures in early development in ways that are tailored and personalized toward individual vulnerability and resilience, addressing the specific needs of racially diverse families and children. The goal is that the intended study will inform knowledge about the impact of the COVID-19 pandemic and other stressors, as well as the consequences of syndemic effects on Black mothers’ mental health and well-being.

We expect to establish factors in pregnancy and postpartum exposome that may increase the risk for disrupted development. Importantly, we expect to identify that greater syndemic risk exposure and adverse mental health of mothers will predict worse child longitudinal outcomes (i.e., symptoms of externalizing and internalizing psychopathology) at later time points. Furthermore, we expect to establish that maternal emotion regulation, more positive parenting practices, fewer harsh parenting practices, and greater social and partner support will be protective against adverse mental health outcomes in both Black and NLW children, leading to greater resilience.

Through the qualitative interviews, we expect to identify syndemic factors that Black women defined as harmful to their experiences, as well as factors that mitigate these challenges. We anticipate that Black women who report worse experiences of racism and mistrust of the healthcare system/providers will report more challenges. Combined with the expected outcomes above, we will utilize our findings to establish culturally informed intervention approaches to improve the accessibility, acceptability, and effectiveness of interventions designed to improve the mental health outcomes of Black mothers and children.

There are several expected limitations to the study. First, this is a longitudinal study and we anticipate some attrition in the sample. We hope to mitigate this limitation by ensuring that families have a positive experience during every interaction with our study team, providing generous compensation to families for their time, including remote participation with “home visit packs,” and overrecruiting. As Penn Medicine and CHOP are the major hospitals that serve our community, we also reduce participant burden by offering online assessments and clinical referrals for mothers and children as indicated. A related priority for this project and the research team is to recruit a diverse staff of Black, Indigenous, People of Color (BIPOC) to further aid with recruitment and retention. We will employ recruitment and retention protocols that are culturally-informed to foster trust between participants and research staff and value “meeting participants where they are,” maintaining contact between study visits, providing resources for referrals to other hospital-based or community services if needed, making accommodations for off-hours assessments, and in the current climate, creating remote virtual study visits. While our preliminary studies evidence our capacity to retain Black and NLW women during the postpartum period, a risk remains that we will fail to retain families for all of the proposed aims. We will send holiday and birthday cards as well as birthday gifts (e.g., t-shirts) to remind participants of their participation and build rapport. Second, we recognize that race is a complex social construct, with significant heterogeneity within racial groups. Penn Medicine asks patients to self-identify race and ethnicity, but we do not have access to genetic data for the purpose of ancestral mapping. Nonetheless, our study design addresses factors that exist at the community level, and membership in the social construct of race is what largely determines where a person lives, not their DNA. Third, we anticipate some missingness in our data. To address this issue, we will identify which variables are missing and compare women with and without these data available to capture what biases may be introduced by missingness that may not occur at random. Part of the “missingness” may be because some women will not answer all of the survey questions. As we have done in prior studies, we use robust full information maximum likelihood (FIML) procedures to account for up to 50% of missing data in the most robust way following recommended guidelines (116).



Ethics and dissemination

The study presented was reviewed and approved by the Children’s Hospital of Philadelphia (Project Number 22–019875). The project was approved via cooperative agreement at the University of Pennsylvania. Consent was obtained from mothers for themselves and their child’s participation. Secondary caregiver/father consent was obtained from secondary caregivers or fathers for their participation as well. The consent process was conducted electronically via REDCap.

Historically underserved groups are disproportionately exposed and subjected to biases, prejudices, racism, and discrimination that lead to differential care starting very early in development (117, 118). We propose to advance the understanding of how such factors impact the mental health and well-being of Black women and their children through the timepoints of 24 months to 48 months with our multi-method study. Our approach addresses several weaknesses in the rigor of prior research (1); we propose diverse methods for quantifying multiple parameters of the exposome and behavioral indicators of aberrant behaviors and development in toddlers and preschoolers; and (2) we will improve knowledge about the experiences and stressors of those Black women most disproportionately impacted by healthcare inequities and racism.

The emergence of the COVID-19 pandemic made clear how little is known about the impact of multiple, overlapping, and systemic disparities on the experience of adversity in maternal mental health, and subsequent early child socioemotional, cognitive, and behavioral development. We leverage our established recruitment framework to enroll and retain Black women and children, seeking to balance racial disparities often found in the extant literature and improve our knowledge and care of diverse populations and those most disproportionately impacted by healthcare inequities. Across these multidisciplinary perspectives, our long-term goal is to identify areas of distress and resilience to better create targeted, culturally informed behavioral health interventions.

This proposed project was designed to investigate the syndemic effects on Black mothers and their children. Our findings will be disseminated through peer-reviewed publications, conference presentations, and lay reports. Given the multi-disciplinary team and multi-factorial nature of the research, efforts will be made to ensure dissemination is conducted through collaborative efforts, with focus given to those most knowledgeable on items included in this protocol. Above all, the authors of this “Study Protocol” article seek to promote racial equity and counter syndemic consequences for Black mothers and their developing children through engagement with the public debate on these issues.
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Background: Encountering challenges and stress heightens the vulnerability to mental disorders and diminishes well-being. This study explores the impact of psychological resilience in the context of adverse events, considering age-related variations in its influence on well-being.

Methods: A total of 442 participants (male vs. female =48% vs. 52%) with a mean age of 41.79 ± 16.99 years were collected and completed the following questionnaires Brief Betrayal Trauma Survey (BBTS), Brief Resilience Scale (BRS), Peace of Mind (PoM), The World Health Organization Quality of Life-BREF (WHOQOL-BREF), and Social Support Questionnaire (SSQ). They all underwent structural and resting-state functional magnetic resonance imaging (MRI) scans.

Results: Participants were categorized based on adversity levels: 34.39% faced one, 26.24% none, and 19.91, 9.50, and 8.14% encountered two, three, and four adversities, respectively. This categorization helps assess the impact on participants’ experiences. As adversity factors increased, PoM decreased. Controlling for age improved PoM model fit (ΔR2 = 0.123, p < 0.001). Adversity factors and age explained 14.6% of PoM variance (df = 2, F = 37.638, p < 0.001). PoM decreased with more adversity and increased with higher age.

Conclusion: The study found most participants faced at least one adversity. Adversity negatively affected PoM scores, while resilience acted as a protective factor. Resilience plays a crucial role in buffering the impact of adversities on well-being. Among those with high adversity, higher resilience correlated with stronger DMN-right frontal pole connectivity. Brain volume showed no significant differences, but the quality of life and social support varied between subgroups, with no differences in personal demographic and biophysical features.
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Introduction

In the contemporary context of our dynamically evolving society, individuals are confronted with many unforeseen adverse events and stressors, which persistently manifest across their lifespans. Amidst the ongoing processes of globalization, modernization, and technological advancements, individuals find themselves in a perpetual state of adaptation, calling for the implementation of effective coping strategies. Daily encounters with adverse events and stressors exert considerable influence on their well-being, exerting effects on mental and physical health, life satisfaction, and overall quality of life (Luhmann et al., 2012). Prolonged exposure to stressors can disrupt individuals’ equilibrium and contribute to symptoms of anxiety, depression, and other psychological disorders (McMahon et al., 2003; Schneiderman et al., 2005). Epidemiological evidence also suggests a link between adverse events and various mental disorders, such as childhood adversities and schizophrenia spectrum disorders or job strain and depressive disorders (Stansfeld et al., 2012; Dragioti et al., 2022).

In practical scenarios, individuals frequently confront the confluence of multiple adverse events and stressors rather than an individual factor. Despite this common occurrence, the interplay between the cumulative impact resulting from multiple adversity factors and its implications on subjective well-being remains uninvestigated. Thus, this study aims to systematically investigate this relationship by quantifying the number of adversity factors and see how the quantity of adversity factors may interact with the relationship. In this study, we adopted the concept of “the dose–response function” from pharmacology and toxicology that describes the relationship between the dose of a substance administered and the biological response it produces (Crump et al., 1976). Specifically, we refer to the dose–response function of adversity factors as the relationship between the number or dose of adverse experiences or stressors and their impact on subjective well-being.

This study encompasses an array of adversity factors, which encompass a diverse spectrum of negative life events, traumatic experiences, chronic stressors, and adverse environmental conditions that individuals may encounter. To evaluate these various adversity factors, we utilized the Brief Betrayal Trauma Survey (BBTS), a self-report instrument specifically designed to assess stressful events. The BBTS is designed to capture a wide spectrum of and traumatic events that have occurred during childhood and adulthood. It’s been recognized that the traumatic events that occur during childhood to early adulthood are associated with a heightened risk of chronic health issues, mental health disorders, and substance use problems during both adolescence and adulthood (Felitti et al., 1998). Additionally, early childhood traumatic events have been recognized the exert adverse effects on educational attainment, employment prospects, and overall earning potential. Including those that the participants might not consciously remember. The BBTS’s design allows for evaluating both remembered and potentially unrecognized or repressed adverse experiences. Moreover, this study delved into the presence of chronic diseases by relying on self-reported data from the participants. Chronic diseases under scrutiny included conditions such as heart disease, hypertension, diabetes, leukemia, and other relevant medical conditions. The exploration of chronic diseases provided valuable insight into the potential association between physical health and the impact of adversity on subjective well-being.

The dose–response relationship of adversity factors indicates that as the quantity or intensity of adversities experienced by individuals rises, there is a corresponding escalation in the detrimental effect on their subjective well-being. Consequently, those exposed to a higher number of adversities are more susceptible to manifesting adverse outcomes in comparison to individuals with a lower count of exposures. Furthermore, the form of the dose–response function can differ based on the outcomes under examination and the nature of the adversities in question. The relationship between adversity factors and their impact on subjective well-being may exhibit varying patterns. In certain instances, the association follows a linear trajectory, with the negative impact steadily escalating in proportion to the rising levels of adversity. Conversely, in other cases, the relationship may be nonlinear, signifying that the effects become more pronounced at higher levels of adversity or that a threshold exists beyond which the consequences become notably more severe. These distinctive patterns highlight the complexity of how multiple adversity factors can influence subjective well-being and underscore the need for comprehensive research to explore these nuanced dynamics further.

The shape of the dose–response function can vary depending on the specific outcome being studied, therefore, in this study, we focused on subjective well-being as the outcome evaluation. Previous studies have demonstrated the role of peace of mind (PoM) in predicting well-being (Lee et al., 2013; Chen, 2017). PoM represents a serene and harmonious internal state characterized by low-arousal positive affect and the pursuit of a harmonious state of happiness. In addition, quality of life could be considered as a dimension of subjective well-being. Research has shown that individuals in different cultures prioritize low-arousal positive effects, such as calmness and peace, and these inner states play a crucial role in adapting to global changes and environmental challenges. Studies have linked low-arousal positive affect to decreased levels of depression, anxiety, stress, and increased life satisfaction (Kreitzer et al., 2009; McManus et al., 2019). In this study, we used PoM scores as the dependent variable for the dose–response function to represent the subjective sense of well-being, whereas we used the WHOQOL-BREF scores to identify potential differences in personal characteristics between the high versus the low-resilience subgroups (elaborated in the latter paragraph). The rationale of this design is that PoM reflects a more internal personal feeling which may serve better as a ‘response’ to the dose-effect, whereas WHOQOL-BREF consists of both internal and external indicators of well-being, which may serve better for delineating the differences between low vs. high-resilience individuals.


Age effect on dose–response function between the number of adversity factors and subjective well-being

Apart from the number of adversity factors, the stage of the life course, represented by age, may also influence the dose–response function of the impact of adversity factors on subjective well-being. Different life stages expose individuals to varying proportions of adverse events. For example, childhood may involve vulnerability to child abuse or neglect, young adulthood may entail more physical accidents, and older adulthood may bring health problems and spousal loss (Smith et al., 2018). Challenges faced throughout life differ significantly, with distinct effects on physical well-being and mental health (Smith et al., 2008). Challenges encountered throughout the various stages of life have significant and distinct effects on both physical well-being and mental health (Smith et al., 2008). As adversity factors accumulate throughout the lifespan, it is likely that their number increases with age. For instance, younger adults are more likely to experience few or no adverse events, while older adults may encounter a higher number of adversity factors. However, population research suggests that the diversity of adverse events tends to increase until middle-aged adulthood and then stabilizes thereafter (Luo et al., 2016). This study thus aimed to explore the issue of whether age modulates, linearly or non-linearly, the relationship between the dose of adversity factors and subjective well-being.



Resilience effect on dose–response function between the number of adversity factors and subjective well-being

Adverse events have been associated with mental illness, particularly impacting psychological health later in life (Richardson et al., 2023). However, not all individuals experience the same negative outcomes despite facing similar levels of adversity. Resilience plays a crucial role as a protective factor, influencing individual differences in coping with challenging situations. Resilience involves the ability to adapt positively to difficulties. Several resilience scales, such as the Brief Resilience Scale (BRS) (Smith et al., 2008), Resilience Scale for Adults (RSA) (Friborg et al., 2003), and Connor-Davidson Resilience Scale (CD-RISC) (Connor and Davidson, 2003), have been developed to measure psychological resilience. Higher levels of psychological resilience are associated with greater life satisfaction, positive emotions, and subjective well-being (Connor and Davidson, 2003; Windle, 2011). Among these three resilience scales, this study adopted BRS since it emphasizes more on the dynamic process of positive adaption. Resilient individuals experience lower distress, better mental health outcomes, and higher subjective well-being (Smith et al., 2008). Therefore, this study aimed to systematically explore how individual differences in resilience moderate the relationship between adversity factors and well-being. Specifically, the study examined whether individuals with higher levels of resilience exhibit greater positive adaptation, as reflected in subjective well-being, even when facing multiple adverse events.

Yet, while resilience is an important factor in modulating the dose–response function, other individual differences in personal profile, social support, and potential protective factors may also influence this relationship. Therefore, it is worth further investigating potential differences in personal characteristics, including brain (structural and functional) features, between the high and low resilience subgroups among participants who have experienced a high number of adversity factors (i.e., 4–5 adverse events). Understanding the neural underpinnings of resilience can provide valuable insights into the mechanisms by which individuals positively adapt to adversity despite facing significant. According to a study by Eaton et al., gray matter volumes (GMV) in the middle and superior frontal regions have been associated with resilience (Eaton et al., 2022). Additionally, subcortical regions, such as the amygdala and hippocampus, have also been implicated in resilience. Apart from GMV, Eaton et al. (2022) also suggested a potential relationship between brain functional connectivity patterns, particularly involving the Default Mode Network (DMN), and an individual’s resilience. Therefore, in this study, we also investigated if there is a positive relationship between the connectivity of the DMN with other brain regions or networks and the capacity of individuals to exhibit resilience. This suggests that individuals with stronger and more efficient connections between the DMN and other brain regions are likely to demonstrate higher levels of resilience in the face of adversity or challenging situations.

In summary, this study has four main objectives. Firstly, it aimed to examine how the number (analogous to “dose”) of adverse events experienced impacts subjective well-being. Secondly, it sought to explore how age, representing different life course stages, influenced the association between adversity factors and subjective well-being. Thirdly, the study investigated how individual variations in resilience moderated the relationship between the number of adversity factors and well-being. Finally, the study aimed to identify potential differences in personal characteristics, including brain (structural and functional) features, between the high versus the low-resilience subgroups among participants who experienced a high number of adversity factors.




Materials and methods


Ethical approval and consent to participate

The study was approved by the Research Ethics Committee (REC) at National Cheng Kung University (NCKU No. 109–419) and the Institute of Review Board (IRB, JA-109-95) of Jen-Ai Hospital. All participants were given a full explanation of the study and signed an informed consent form agreeing to join the research.



Participants

We contacted a total of 547 participants in southern Taiwan through various channels, including internet advertisements, bulletin board notices, and distributing flyers around the university. However, out of the initial participant pool, 105 individuals chose not to participate in the experiment after receiving detailed explanations of the methodology and conditions during phone consultations or due to other reasons. These reasons included time constraints, left-handedness, previous incidents of brain injuries, or existing mental illnesses. Participants’ medical information, encompassing neurological history and mental health status, was collected through self-reports. Consequently, the final sample size for analysis comprised 442 right-handed individuals, determined by the Edinburgh Handedness Inventory (Oldfield, 1971), with no prior history of psychiatric or neurological disorders. Therefore, they were considered healthy participants.

The age range of the participants was 20 to 80 years old, with a mean age of 41.79 ± 16.99 years (standard deviation, SD). The gender distribution among the participants was 52% female. Before their involvement in the study, all participants were provided with a written informed consent form approved by the REC of the university and the IRB of the hospital. They willingly signed the consent form to confirm their agreement to participate in the study.

During the study, all participants were required to complete the questionnaires collect personal demographic information and assess their resilience score and well-being measurements. Following the completion of the questionnaires, the participants underwent brain imaging scans using a 3 T MRI scanner. Prior to undergoing the MRI procedure, participants were subjected to a thorough screening process. This process involved assessing factors such as the presence of metal implants, pacemakers, or other contraindications that could compromise the safety of the individual during the scan. Additionally, participants were required to provide information regarding any history of claustrophobia or anxiety, as this could impact their ability to undergo the MRI comfortably. The screening criteria aimed to identify any potential risks or conditions that might contravene the safety protocols of the MRI scan, allowing for a comprehensive evaluation of participants’ eligibility and the overall success of the imaging procedure. Despite these precautions, 35 of the 422 participants were excluded from the MRI analysis. Exclusions were due to various factors, including body or eyebrow tattoos, discomfort in the MRI machine, and scan cancelations. This meticulous screening process was crucial for the integrity and success of our study’s imaging component.

After completing the MRI scans and questionnaires, each participant received compensation as a token of appreciation for their time and contribution to the study. The amount of compensation varied based on the extent of their participation. Participants who completed the MRI scans and questionnaires received a fixed compensation of US$80. However, for those who only completed the questionnaires, their compensation was adjusted proportionally based on the time they spent participating in the study. This approach ensured that all participants were appropriately recognized for their valuable contributions.



Personal information collection

During the study, personal information was collected to gather basic demographic data and assess relevant factors. The information collected included the participants’ age, gender, height, weight, waist circumference, and blood pressure (systolic and diastolic measurements). Height and weight were utilized to calculate the Body Mass Index (BMI), further analyzed as part of the study.

In addition to the physical measurements, information regarding the participants’ income level and monthly expenditure was also collected. This data aimed to provide insights into the participants’ financial situations and potential economic influences on the study’s outcomes. Furthermore, the survey included questions about the participants’ exercise habits, such as frequency and intensity, as well as whether they had any chronic diseases or pre-existing medical conditions. Collecting this personal information enabled a comprehensive assessment of various factors that could impact the study’s objectives and findings. Strict privacy protocols were followed to ensure the confidentiality and anonymity of the participants’ data.



Questionnaires


The brief betrayal trauma survey (BBTS)

The BBTS is a specific questionnaire developed to distinguish between different types of trauma, with a focus on interpersonal trauma. Its main purpose is to assess and identify the level of closeness in relationships between victims and perpetrators (Goldberg and Freyd, 2006). This specialized survey helps researchers and professionals gain insights into the complexities of traumatic experiences within interpersonal contexts and the dynamics of betrayal in such situations. The BBTS questionnaire consists of a total of 24 items, with 12 items pertaining to experiences before the age of 18 and 12 items relating to experiences after the age of 18. Each item is assessed using a 3-point Likert scale (value of ‘0’ = No occurrence, ‘1’ = 1–2 times, and ‘2’ = above 2 times), with a rating scale of 0 to 7. A higher score on each item indicates a higher frequency of the experienced event. The Mandarin Chinese version of the BBTS was translated by Chiu et al. (2010) to facilitate its use among Mandarin-speaking populations.



Peace of mind (PoM)

The Peace of Mind (PoM) questionnaire comprises seven items, with participants rating each on a 5-point Likert scale. This questionnaire is designed to evaluate the level of tranquility experienced in individuals’ minds, characterized by a state of inner calmness and harmony (Lee et al., 2013).




The World Health Organization Quality of Life-BREF (WHOQOL-BREF)

The WHOQOL-BREF scale, developed by the World Health Organization (WHO), is a tool used to assess an individual’s subjective evaluation of their life satisfaction and overall well-being. The WHOQOL-BREF is a 26-item instrument assessing physical, psychological, social, and environmental domains. It uses a five-point scale to rate items, transformed to a 0–100 scale. Physical health covers mobility, activities, capacity, energy, pain, and sleep. Psychological measures include self-image, thoughts, attitudes, self-esteem, mental well-being, learning, memory, religion, and mental status. Social relationships focus on personal connections, support, and sexual life. Environmental health covers finances, safety, access to services, living environment, learning opportunities, recreation, environment quality, and transportation. This concise tool provides insights into well-being, quality of life, and general health. The Taiwan version of this scale, developed by Yao et al. (2002), aims to measure the individual’s sense of fulfillment and happiness across various aspects of life. These aspects include physical health, psychological well-being, social relationships, and environmental factors.

The questionnaire consists of different domains. The physiological domain, which encompasses physical health and independence-related aspects, includes a total of 7 items. The psychological domain, covering mental, spiritual, religious, and personal belief aspects, consists of 6 items. The social relationship domain comprises 4 items, while the environmental domain includes 9 items. Participants were asked to rate their level of satisfaction on a scale ranging from 1 to 5, where 1 represents “very dissatisfied” and 5 represents “very satisfied.”

To calculate the score for a specific domain, the following formula is used:


[image: image]




The social support questionnaire (SSQ)

The Social Support Questionnaire (SSQ) was originally developed with 27 items to assess an individual’s perception of social support and their satisfaction with the received support (Sarason et al., 1983). For the Mandarin version, Wu (1985) translated the questionnaire, which was subsequently shortened and modified to 20 items by Chang (1989). This questionnaire measures two primary dimensions: (a) the quantity of social support and (b) individuals’ satisfaction with the social support they receive. The internal reliability of the Mandarin version of SSQ [SSQ (N)] was with a Cronbach’s alpha of 0.91, indicating good consistency among the items measuring social support. Similarly, for the satisfaction subscale [SSQ (S)], the internal reliability was also high, with a Cronbach’s alpha of 0.92. The SSQ is a valuable instrument utilized to evaluate social support among individuals.



The brief resilience scale (BRS)

The BRS developed by Smith et al. in 2008 was utilized in this study. The BRS was developed to evaluate the perceived capacity to rebound or recover from stress and was designed to assess a unitary construct of resilience. The scale was administered to a sample of 354 individuals and consisted of six items (e.g., I tend to bounce back quickly after hard times), each rated on a five-point scale. Three items are positively worded, while the remaining three are negatively worded. Resilience, as defined by the BRS, refers to the ability to rebound from stressful experiences effectively. To ensure accuracy, reverse scoring was performed for the negatively worded items, and the average score was calculated for each participant. A higher score on the BRS indicates a greater level of resilience in coping with stress. The Chinese version of the BRS was translated and subjected to validity testing by Hsin and their team in 2020.



Adversity factor: quantifying both the number and the type

The BBTS was utilized to assess self-reported stressful events and evaluate four specific types of adversity factors.

The first factor, “Experiencing Disasters,” was recorded as 1 if the participant reported having experienced natural disasters or traffic accidents, otherwise 0.

The second factor, “Traumatic life experiences,” was recorded as 1 if the participant reported intentional harm, forced sexual contact, emotional oppression, or psychological abuse after the age of 18, otherwise 0.

The third factor, “Being abused or neglected as a child,” was recorded as 1 if the participant experienced intentional harm, forced sexual contact, emotional oppression, or psychological abuse before the age of 18, otherwise 0.

The fourth factor, “Loss, either by death, divorce, or other means,” was recorded as 1 if the participant reported witnessing or experiencing severe harm, suicide, homicide, divorce, or separation of a close or non-close person, otherwise, 0.

Additionally, for the fifth factor, “Biophysical,” each participant was surveyed about the presence of chronic diseases such as heart disease, hypertension, diabetes, leukemia, etc. If they reported having any chronic disease, it was recorded as 1, otherwise 0.

The total score for these five factors was calculated as the number of adversity factors reported by each participant. In addition, we also calculated the proportion of participants who reported experiencing each adversity factor by dividing the number of participants who indicated the presence of that specific adversity by the total number of participants in the study.



Structural and functional image acquisition

Magnetic resonance imaging (MRI) structural images were acquired using a GE MR750 3 T scanner (GE Healthcare, Waukesha, WI) located at the Mind Research Imaging Center at National Cheng Kung University. High-resolution structural images were obtained using a fast-SPGR sequence, comprising 166 axial slices [TR/TE/flip angle: 7.6 ms/3.3 ms/12°; field of view (FOV): 22.4 × 22.4 cm2; matrix size: 224 × 224; slice thickness: 1 mm]. The entire scanning procedure lasted approximately 218 s.

Resting-state functional imaging data were collected using an interleaved T2*-weighted gradient-echo planar imaging pulse sequence. The imaging parameters used were as follows: a repetition time (TR) of 2000 ms, an echo time (TE) of 30 ms, and a flip angle of 77°. The matrices size was 64 × 64, the field of view (FOV) was 22 × 22 cm2, the slice thickness was 4 mm, and the voxel size was 3.4375 × 3.4375 × 4 mm. A total of 245 volumes were acquired to cover the entire brain of each participant. To establish steady-state magnetization, the scanner performed 5 dummy scans, which were discarded and not included in the subsequent analysis.

During the resting-state functional scans, participants were instructed to remain awake with open eyes, focusing on a white cross displayed on a screen. The total scanning time per participant was 8 min and 10 s, calculated as [(number of samples + number of dummy scans) × TR = (240 + 5) × 2 = 490 s].



Structural MRI image preprocessing

To estimate regional gray matter (GM) volumes, we utilized FreeSurfer 5.31. For the 3 T MRI scans, we employed the recon-all flag in FreeSurfer, which includes an N3 bias field correction parameter suitable for our research purposes. Neuroanatomical labels from the Desikan-Killiany Atlas2 were utilized to define regions of interest (ROIs) and map them onto a cortical surface model. GM volumes within each ROI were extracted from the output aseg.stats and aparc.stats files provided by FreeSurfer’s atlas. Based on previous research (Eaton et al., 2022), which has identified associations between resilience and specific brain regions such as the middle frontal cortex, superior frontal cortex, amygdala, and hippocampus, we selected these regions as our ROIs of interest for this study.



Functional MRI image preprocessing

For the preprocessing of the functional images, we employed the CONN toolbox 18a3 and SPM 124 within Matlab (The MathWorks, Inc., Natick, MA, United States). Our preprocessing protocol was adapted from Geerligs and Tsvetanov's (2017) study (see also Hsieh et al., 2021).

The initial preprocessing step involved several procedures: slice timing correction, realignment, normalization (using a T1 image for registration to standard space), and smoothing with an 8-mm Gaussian kernel. Additionally, the images were resliced to a voxel size of 2 × 2 × 2 mm, resulting in a data cube with dimensions of 91 × 109 × 91 voxels.

In the second step, we calculated nuisance covariates (R) that included various noise sources. These covariates consisted of movement parameters (translations along the x, y, and z axes, as well as rotations along roll, yaw, and pitch directions), white matter (WM) signals, and cerebral spinal fluid (CSF) signals.

The third step involved regressing out bad frames at the subject level. These frames were identified through “head motion censoring” and [R R2 Rt-1 R2t-1], where t and t-1 represent the current and immediately preceding time points, respectively.

Finally, a band-pass filter was applied simultaneously to the nuisance covariates and fMRI data in the last preprocessing step. The band-pass filter ranged from 0.008 to 0.1 Hz, allowing noise removal while retaining the relevant frequency range of interest.



Statistical analyses

All analyses were conducted with the JASP package [JASP Team (2021). JASP (Version 0.15) (Computer software)].



The impact of the number of adversity factors on PoM scores

To examine the impact of the number of adversity factors on Peace of Mind (PoM) scores, a stepwise multiple regression analysis was conducted. The purpose was to investigate whether the relationship between PoM scores and the number of adversities exhibits a linear or nonlinear pattern. The regression model included two predictors: the number of adversity factors and the squared number of adversity factors (number of adversity factors2). These predictors were added to the regression model sequentially, and the change in R2 (ΔR2) was examined for significance. This analysis enabled us to explore potential nonlinear associations between the number of adversities and PoM scores. The formula is shown below:
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Dose–response effects of the number of adversity factors on PoM scores: step-wise multiple regression

To explore the potential influence of age and resilience on the dose–response effects of adversity factors on Peace of Mind (PoM) scores, two sets of step-wise multiple regression models were conducted. These models were designed to examine how age and resilience may independently contribute to the relationship between the number of adversity factors and individuals’ levels of Peace of Mind.

The first set of models explored the relationship between the number of adversity factors and age on well-being. The regression equation was defined as follows:

[image: image]

Age was treated as a continuous variable and included linear and polynomial terms. The predictors, including the number of adversity factors, age, and age2, were sequentially added to the regression model. The change in R2 (ΔR2) was then assessed for significance, providing insights into the dose–response relationship between the number of adversity factors and PoM scores based on different age levels.

The second analysis aimed to examine the dose–response relationship between the number of adversity factors and resilience (measured by the BRS score) on well-being. The regression equation for this analysis was defined as follows:

[image: image]

Initially, age was entered into the model as a covariate. Subsequently, the number of adversity factors, resilience, and resilience2 were included in the model. The change in R2 (ΔR2) was then examined for significance, providing insights into the dose–response effect of the number of adversity factors on PoM scores while considering the influence of age and resilience.



Contrasting the personal profile between high vs. low resilient subgroups among participants who experienced a high number of adversity factors: Bayesian t-test

To gain deeper insights into the factors contributing to the capacity of individuals with high resilience to maintain well-being despite facing numerous adversity factors, a Bayesian t-test was conducted. This analysis aimed to explore the differences in individual characteristics between the high resilience subgroup and the low resilience subgroup within participants who encountered a high number of adversity factors, specifically ranging from 4 to 5 factors. By using a Bayesian approach, the study aimed to better understand the distinct attributes that might be associated with high resilience in the face of significant adversity.

To refine the analysis and ensure comparability, specific criteria were applied for participant selection. In the low resilience subgroup, only participants with well-being scores having a standard deviation below 0 were included. Similarly, in the high resilience subgroup, only participants with well-being scores having a standard deviation greater than 0 were included.

To control for the influence of age (while excluding gender), a regression analysis was performed to remove the effect of age from the data. Following the age regression, the standardized residuals were utilized for comparing the two groups.

By employing Bayesian t-tests, we sought to elucidate the differences in personal profiles (e.g., gender, education, BMI, blood pressure, waistline, monthly cost, income, sport, WHOQOL-BREF, SSQ) between the high and low resilience subgroups, providing insights into the underlying factors contributing to the resilience of individuals who maintain well-being despite facing multiple adversity factors.



Contrasting the brain GMV between high vs. low resilient subgroups among participants who experienced a high number of adversity factors: multivariate analysis of variance (MANOVA)

An analysis was conducted on the T1 brain images to compare the high resilience subgroup with the low resilience subgroup among participants who experienced significant adversity factors (e.g., 4–5 adversity factors). Gray matter volumes were extracted from various brain regions to conduct a MANOVA test. However, it is worth noting that in the high resilience group, three individuals only completed the questionnaire assessment and did not undergo brain imaging scans. As a result, the sample sizes for the two groups were 15 and 10 individuals, respectively.

Drawing on the findings of Eaton et al.'s (2022) study, it is established that gray matter volumes in the middle and superior frontal regions are associated with resilience. Subcortical regions such as the amygdala and hippocampus also play a role. To assess the differences between the two subgroups, gray matter volumes in each region were calculated for the participants while controlling for age and total intracranial volume (TIV). Subsequently, a MANOVA analysis was conducted using the residuals to investigate potential group differences.



Contrasting the brain resting-state fMRI between high vs. low resilient subgroups among participants who experienced a high number of adversity factors: functional connectivity analysis

Seed-based connectivity maps (SBC) were estimated using 32 High-Performance Computing Independent Component Analysis (HPC-ICA) network ROIs to characterize functional connectivity patterns. The strength of functional connectivity was quantified using Fisher-transformed bivariate correlation coefficients derived from a weighted General Linear Model (weighted GLM). This model was applied individually for each pair of seed and target areas to model the relationship between their respective BOLD signal time series.

Based on the study by Eaton et al. (2022), which suggests that the connectivity between the DMN and other brain regions or networks may play a crucial role in resilience, the first-level connectivity measures using the DMN as the seed was selected for further investigation.

Group-level analyses were conducted using the Generalized Linear Model (GLM). For each individual voxel, a separate GLM was estimated with the first-level connectivity measures of that voxel as the dependent variable, group as the independent variable, and age as a covariate. The between-subjects contrast vector [1, −1, 0] was used for two groups and age. Voxel-level hypotheses were evaluated using multivariate parametric statistics, considering random effects across individuals and sample covariance estimation across multiple measurements. Inference was performed at the level of individual clusters, which are contiguous groups of voxels. The cluster-level inference was based on parameter statistics using Gaussian Random Field theory. The results were thresholded using a voxel-level threshold of p < 0.001 to form clusters, and a cluster size threshold of p < 0.05 after False Discovery Rate (FDR) correction.




Results


The number and proportion of participants for different numbers of adversity factors

Among the participants, the largest proportion, comprising 34.39% (n = 152), experienced one type of adversity. The second-largest group, comprising 26.24% (n = 116), had not encountered any adversity. Individuals facing two types of adversities accounted for 19.91% (n = 88), while those experiencing three types represented 9.50% (n = 42) of the total sample. Participants who encountered four types of adversities made up 8.14% of the total sample (n = 36). The smallest proportion was observed among individuals who experienced five types of adversities, accounting for only 1.81% (n = 8) of the sample (see Figure 1).
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FIGURE 1
 The number (the x-axis) and proportion (denoted on the top of each bar) of participants who had experienced how many numbers (0 ~ 5) of adverse events (the x-axis).


Among all participants, the most commonly experienced adversity factor is “Biophysical” with 48.87% of participants (n = 216) reporting related adversities. This factor is followed by “Traumatic life experiences” (n = 143, 32.35%) and “Experiencing Disasters” (n = 119, 26.92%). Factors such as “Being abused or neglected as a child” (n = 81, 18.33%) and “loss, either by death, divorce, or other means” (n = 79, 17.87%) were less frequently experienced by participants (see Figure 2).

[image: Figure 2]

FIGURE 2
 The number (the upper x-axis) and proportion (the lower x-axis) of participants who indicated the presence of that specific adversity (the y-axis).




The impact of the number of adversity factors on PoM scores

Stepwise hierarchical regression analysis reveals that adding the number of adversity factors to the model significantly improves the model fit compared to a model that includes only intercept (model 1: ΔR2 = 0.023, p = 0.001). But incorporating the quadratic term for the number of adversity factors did not significantly increase the explained variance in the model (model 2, ΔR2 = 0.006, p = 0.102).

The initial analysis, with the PoM score as an outcome measure, revealed a significant impact of the number of adversity factors on the PoM score. As the number of adversity factors increases, PoM decreases. No nonlinear relationship exists between PoM and the number of adversities (see Figure 3).

[image: Figure 3]

FIGURE 3
 The left panel shows the scatter plot of Peace of Mind (PoM) and the number of adversities. The blue line represents the negative correlation. The right panel shows the boxplot for each number of adversity factors (x-axis) against PoM scores (y-axis). The box represents the data’s interquartile range (IQR), with the central line within the box indicating the median PoM score. The “whiskers” extend to the highest and lowest values within 1.5 times the IQR. Data points beyond the whiskers are considered outliers and plotted individually as dots.




Dose–response relationship of the number of adversity factors and age on PoM scores

The stepwise hierarchical regression analysis demonstrates that including age in the model significantly enhances model fit in comparison to a model containing only the number of adversity factors (model 1: ΔR2 = 0.023, p = 0.001). Furthermore, the inclusion of age (model 2, ΔR2 = 0.123, p < 0.001) enhanced the model’s ability to increase the percentage of variances explained. However, including the quadratic term for age did not significantly increase the explained variance in the model (model 3, ΔR2 = 0.000, p = 0.901). The result hence suggests Model 2 was the best-fitting model.

In model 2, the number of adversity factors, and age explained 14.6% of the variance in PoM Scale (df = 2, F = 37.638, p < 0.001). PoM Scale exhibited a significant decrease as the number of adversity factors increased (β = −0.126, p < 0.001), while it increased with higher age (β = 0.015, p < 0.001). The results indicate that age influences the dose–response function of the number of adversities on PoM scores (see Figure 4).

[image: Figure 4]

FIGURE 4
 Dose–response effects of the number of adversity factors on PoM score per age. Each color represents a different number of adversity factors. The lines represent fitted polynomial curves.




Dose–response relationship of the number of adversity factors and BRS scores on PoM scores

The initial analysis revealed a significant impact of the number of adversity factors and resilience scores on the PoM scores. As the number of adversity factors increases, PoM scores decrease, while resilience leads to an increase in PoM scores, counteracting the effects of adversity factors.

When controlling for age, a stepwise hierarchical regression analysis demonstrated that adding BRS scores significantly improves the model’s fit and enhances its ability to explain more variance compared to a model that includes age and the number of adversity factors (model 1: ΔR2 = 0.146, p < 0.001).

Furthermore, the inclusion of BRS (model 2, ΔR2 = 0.224, p < 0.001) enhanced the model’s ability to explain more variance. However, including the quadratic term for BRS did not significantly increase the explained variance in the model (model 3, ΔR2 = 0.000, p = 0.627). The result hence suggests Model 2 was the best-fitting model.

In model 2, age, number of adversity factors and BRS explained 37.0% of the variance in PoM scores (df = 3, F = 85.551 p < 0.001), PoM scores exhibited a significant decrease as the number of adversity factors increased (β = −0.093, p < 0.001). In contrast, it increased with higher BRS scores (β = 0.518, p < 0.001).

The findings demonstrated that even after accounting for age, resilience plays a significant role in buffering the impact of adversity factors on well-being. Highly resilient individuals can maintain a similar sense of well-being despite facing a greater number of adversity factors, in contrast to less resilient individuals who experience fewer or no adversity factors. This indicates that resilience acts as a protective factor, enabling individuals to resist the negative effects of adversities on their well-being (Figure 5).
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FIGURE 5
 Dose–response effects of the number of adversity factors on PoM score per BRS score. Each color represents a different number of adversity factors. The lines represent fitted polynomial curves.




Contrasting the personal profile between high vs. low resilient subgroups among participants who experienced a high number of adversity factors

A total of 39 participants who have experienced a high number of adversity factors (i.e., the number of adversity factors = 4, 5) were divided into two subgroups based on a medium split, representing high and low resilience. Among the 17 individuals in the low resilience subgroup (BRS = 1.66 ~ 3), 2 individuals had a standard deviation of PoM > 0. Therefore, only 15 individuals were included in the subsequent analysis. Similarly, among the 22 individuals in the high resilience subgroup (BRS = 3.16 ~ 5), 9 individuals had a standard deviation of PoM < 0. Therefore, only 13 individuals were included in the subsequent analysis (see Table 1).



TABLE 1 Bayesian T-test results for two subgroups within a high number of adversity factors experienced by participants.
[image: Table1]

Regarding individual personal life information, no significant differences were observed between the two subgroups. The Bayes Factor (BF10) for all comparisons was less than 3, with the closest being 2.655 for the variable “payment.” This result indicates that there is 2.655 times more support for the alternative hypothesis (H1) compared to the null hypothesis (Group1 = Group2), but it falls short of providing moderate evidence (BF10 > 3).

In terms of quality of life and social support aspects, significant differences were observed between the two groups in terms of environment and psychological subscales of the WHOQOL-BREF (BF10 > 3), indicating moderate evidence in favor of the alternative hypothesis. However, in other sub-scores (physical, social relationship, SSQ), no significant differences were found (BF10 < 3), suggesting that there is insufficient evidence to support a meaningful distinction in personal demographic and biophysical features between the two groups in these aspects. Nevertheless, we further investigate if the brain features might exhibit differences between the two subgroups.



Contrasting brain features between high vs. low resilient subgroups among participants who experienced a high number of adversity factors


Brain structural GMV results

MANOVA analysis was conducted to examine the comparison between the two subgroups of their GMV in the middle frontal and superior frontal regions in both hemispheres of the brain. However, the analysis did not reveal any significant differences in GMV between the two subgroups (see Supplementary Figure S1). MANOVA analysis also examined the differences in subcortical regions between the two groups, but similarly, no significant differences were found (see Supplementary Figure S2).



Brain resting-state functional connectivity results

The analysis revealed a significant difference in functional connectivity between the two sub-groups. Specifically, we observed increased functional connectivity between the DMN and the right frontal pole. The cluster is located at coordinates (24, 46, 16) and has a size of 261 voxels. At the cluster level, the value of p after FDR correction is 0.0095. This indicates that under high adversity, the high-resilience group exhibits stronger functional connectivity between the DMN and the right frontal pole compared to the low-resilience group (see Figure 6).

[image: Figure 6]

FIGURE 6
 3D transparent brain perspective view, with the red area representing the brain cluster displaying significant differences after the Generalized Linear Model (GLM) contrast. The figure presents the coordinates of brain images in MNI (Montreal Neurological Institute) space.






Discussion


Summary of the results

This study aimed to explore the impact of adversity factors on individual subjective well-being, using PoM scores for well-being, BBTS scores for adversity factors, and BRS scores for resilience. Findings revealed a negative correlation, with increasing adversity factors leading to decreased PoM scores, indicating adverse effects on well-being.

The second aim was to examine how age moderates the link between adversity factors and subjective well-being. Results revealed a significant positive impact of age on this relationship. Older adults demonstrated higher subjective well-being regardless of adversity, while younger adults’ well-being depended on the number of adverse events experienced.

The third aim of this study was to explore how resilience impacts the link between adversity factors and well-being. Findings showed that highly resilient individuals maintained similar well-being even when facing multiple adversity factors (e.g., 4–5 adverse events), while less resilient individuals with fewer or no adverse events experienced lower well-being.

The final aim was to explore differences in personal characteristics, including brain (structural and functional) features, between high and low resilience subgroups among participants experiencing a high number of adversity factors (i.e., 4–5 adverse events). The results revealed significant distinctions only in the environment and psychological subscales of the WHOQOL-BREF, while no significant differences were observed in other personal profile indicators (gender, education, BMI, physical, socio-economic status, and social support). Regarding brain features, there were no significant differences in structural GMV between the subgroups, but a significant difference in the resting-state DMN.



Age effect on dose–response function between the number of adversity factors and subjective well-being

Among the significant findings of this study, the most intriguing one is the demonstration, for the first time, of a dose–response association where each additional adversity factor was linked to lower subjective well-being but with variations across age. This suggests that older adults, compared to younger adults, exhibited a positive bias in subjective well-being despite experiencing numerous adverse events. These results align with previous literature indicating a prominent positivity effect, wherein older individuals tend to favor positive information over negative information during old age (Ziaei et al., 2015).

Various studies investigating different cognitive aging functions have presented compelling evidence supporting the positive emotion bias observed in older adults (Mroczek and Kolarz, 1998). For instance, research consistently indicates that older adults prefer attending to and remembering positive information over negative information, showing better memory recall and allocating more attention to positive stimuli like positive images or words (Mather, 2012; Nashiro et al., 2012; Ziaei et al., 2015). Older adults also display enhanced emotion regulation abilities, particularly in managing negative emotions, leading to an overall more positive emotional state (Isaacowitz, 2022). Despite facing challenges associated with aging, older individuals tend to maintain higher levels of emotional well-being and life satisfaction, reflecting a positive outlook on life and increased happiness and contentment (Cho and Cheon, 2023). Overall, the cumulative evidence consistently points to a positive emotion bias in older adults, highlighting their inclination toward positive information, enhanced emotion regulation, and higher emotional well-being.

The observed variation in the dose–response effect with age in the current results may be attributed to a sample selection bias. The older adults included in this study needed to possess certain capabilities for task performance and imaging scanning, potentially leading to the selection of individuals associated with successful aging. Prior research, such as that by Paúl (2019), has suggested that successful aging involves an interplay between cognition and emotion, leading to a shift toward positivity and subjectivity in logical thinking throughout the lifespan. This transformation is mainly driven by the learning process. In the case of older adults, there is a distinct tendency to prioritize affective aspects over logical ones. It is essential to note that this preference arises not due to an inability to behave differently, but rather as the result of the adaptive evolution of affect and cognition through learning. Older individuals are inclined to adopt a more affective and subjective approach when engaging with the physical and social environment, contributing to their overall successful aging (Paúl, 2019).

Further supportive studies, like those conducted by Petro et al. (2021), corroborate the notion that older adults tend to exert less effort and respond more quickly when making positive categorizations. Additionally, older adults with a stronger positive bias also show increased amygdala habituation, indicating a reduced perception of potential threats that would require further learning. These findings underscore the pronounced emphasis on positivity during the aging process. It is crucial to recognize that the positivity effect does not solely arise from an automatic or bottom-up process, as other cognitive mechanisms may also be involved.



Resilience effect on dose–response function between the number of adversity factors and subjective well-being

The second most noteworthy finding of this study is the demonstration, for the first time, of a dose–response association between adversity factors and subjective well-being, which varied according to resilience scores. Highly resilient individuals could maintain a similar sense of well-being despite facing more adversity factors, unlike less resilient individuals who were impacted by even a few or no adverse events. Furthermore, despite encountering more adversity factors, highly resilient individuals can still maintain a similar sense of well-being. On the other hand, low-resilient individuals experienced noticeable differences in their level of well-being when facing varying levels of adversity. This phenomenon can provide complementary evidence of resilience and subjective reports based on resilient scales.



Contrasting the personal profile and brain features between high vs. low resilient subgroups among participants who experienced a high number of adversity factors

Based on this interesting finding, we further investigated the potential demographic, physical, psychosocial, and brain features contributing to the distinctions between high and low-resilient subgroups among participants who encountered a high number of adversity factors. The current results indicated no significant differences between the two subgroups in certain personal profile indicators, including gender, education, BMI, physical health, socio-economic status, and social support. Additionally, there were no significant differences in brain GMVs between the subgroups. However, a significant difference was observed in the connectivity of the DMN between the two subgroups, suggesting that the DMN may play a role in the positive adaptation of individuals facing numerous adverse events.

In a review of the literature examining the neurobiological underpinnings of resilience in adults, Bolsinger et al. (2018) discovered that individuals with high levels of resilience exhibited larger volumes in the ventromedial prefrontal cortex (vmPFC), the anterior cingulate cortex, and, a lesser extent, the hippocampus, compared to those with low levels of resilience (Bolsinger et al., 2018). Additionally, reduced functional connectivity between the amygdala and the salience network and within the default mode network was associated with increased resilience. Bolsinger et al. also observed that resilience was connected to an enhanced capacity to engage the prefrontal cortex (PFC), leading to more effective regulation of the amygdala through top-down control mechanisms.

Iadipaolo et al. (2018) specifically investigated trait resilience among children and adolescents facing risks such as low socioeconomic status and frequent exposure to adversity. They utilized resting-state functional connectivity analysis. The findings indicated that individuals with high levels of trait resilience spent less time in a dynamic state characterized by positive connectivity between the anterior default mode network and the right central executive network. This particular connectivity pattern is believed to signify enhanced control over the spontaneous processing of internal stimuli, including autobiographical memory recall. It potentially underlies rumination and the tendency to focus on negative thoughts associated with symptoms of depression. These results imply that individuals with high trait resilience engage in less rumination, thus showcasing their resilience against depression. Therefore, the current finding of differences in the DMN connectivity between the two subgroups of individuals with high vs. low resilience aligns with these prior studies.



Study limitations

Several noteworthy issues should be addressed in future studies. Firstly, while the BBTS offers a valuable framework for participants to reflect upon and report a wide range of experiences, there are inherent limitations associated with relying solely on self-report data. For example, asking participants to retrospectively recall their experienced adversity may lead to underestimation due to forgetting. Moreover, the potential for recall bias or repression of traumatic events in survey responses poses a challenge in accurately gauging the true extent of adversity participants face, particularly in cases where adversities are severe or have occurred in the distant past. Indeed, the inherent nature of self-report surveys limits our ability to capture the complex interplay of feelings, memories, and interpretations associated with each adverse experience. This uncertainty arises as we cannot be certain whether a person is fully conscious of adverse events. However, despite these challenges, the BBTS provides participants with insights into their perception of events, which is fundamental in understanding the subjective impact of adversity. Secondly, in this study, we quantified the number of adversity factors by assigning a value of 1 for the presence of each type of adverse event, and 0 otherwise. However, it is also important to consider the dose–response function for the frequency, duration, and severity of each type of adverse event in future research. Yet, a prior study by You and colleagues (You et al., 2019) has demonstrated that the number of childhood adverse events exerts a stronger influence on certain health outcomes, such as chronic pain conditions and headaches, irrespective of the specific types of trauma experienced. This suggests that the accumulation of adverse experiences may play a more critical role in shaping individual outcomes than the particular nature of each adversity. Thirdly, as aforementioned, our current approach primarily relied on quantitative measures (e.g., based on BBTS), which, although effective in delineating the number of adversities, may not fully encapsulate the depth and subjective experience of each adverse event. However, we recognize that no tool can perfectly capture all repressed experiences, the pivotal concept of the current study centers around giving greater weight to participants’ self-awareness of adverse events, rather than relying solely on the objective quantification of those events. Acknowledging the limitations in capturing the qualitative aspects of adversity is essential. Future research should consider incorporating qualitative methods, such as in-depth interviews or psychological assessments, to capture adversity’s complex and subjective nature. This would enable a more comprehensive understanding of how different adversity factors qualitatively impact individuals’ well-being. Fourthly, some subgroups involved a smaller sample size for the resilience subgroup’s comparisons, which may need more participants in future studies to generalize our current findings. Finally, as this study was cross-sectional in nature, it would be valuable to conduct future longitudinal studies to examine the changes in subjective well-being within individuals following the experience of adverse events. This would provide a more comprehensive understanding of the long-term effects of adversity on subjective well-being.




Conclusion

From our findings above, we propose the potential mechanism underlying psychological resilience moderates the impact of cumulative adversity on brain regions and subjective well-being. High psychological resilience acts as a protective factor against the negative impact of cumulative adversity on brain regions and subjective well-being. Resilience may help individuals cope more effectively with stressors and challenges, preventing or mitigating the detrimental effects of adversity on brain structure and function. Specifically, resilient individuals may exhibit adaptive neurobiological responses that enable them to maintain emotional regulation, cognitive flexibility, and memory functions mediated by the hippocampus, amygdala, and prefrontal Cortex. Psychological resilience plays a crucial role in buffering the negative impact of cumulative adversity on brain regions and subjective well-being, with implications for understanding stress resilience and well-being interventions.

Additionally, findings from this study add knowledge and highlight the role of psychological resilience in enhancing subjective well-being. Hence, there are implications to clinical practice, i.e., mindfulness training has been suggested as a practice in improving psychological resilience and partially mediates the association between trauma exposures and subjective well-being (Kachadourian et al., 2021). In addition, greater psychological adjustment after trauma has been suggested as a linkage between the presence of mindfulness and acceptance as traits, whereas higher severity of PTSD symptoms and related psychopathology are associated with experiential avoidance, persistent dissociation, and coping strategies involving emotional disengagement (Thompson et al., 2011). Psychosocial interventions that strengthen participants’ resilience can be developed to minimize perceived stress and enhance subjective well-being.
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Background: Work-related stress is a prevailing concern within the community of Certified Registered Anesthetists (CRAs), significantly impacting both the health and professional performance of these individuals. This study aimed to assess work-related stress and its influencing factors among CRAs practicing in the Greater Accra region was examined.

Methods: Using convenience sampling techniques, data were gathered from 140 participants via a Google form questionnaire distributed through WhatsApp. Descriptive statistics were employed to analyze the collected data, focusing on frequencies and proportions for categorical variables. For continuous variables, bivariate analysis (Chi-square) and ordinal logistic regression were conducted using STATA 16. A p-value <0.05 was considered significant.

Results: Among the 140 CRAs, 20 individuals (14.3%) reported experiencing mild stress levels according to the Weiman Occupational Stress Scale. Approximately 3 out of 4 CRAs (73.6%) reported having moderate stress levels, and 12.1% reported severe stress levels. This indicated that the majority of CRAs experienced moderate levels of stress, which was notably affected by the type of health facility and the use of inadequate or sub-standard equipment in the hospitals.

Conclusion: Based on these findings, the study recommends educational programs and counseling for CRAs to heighten awareness of the demanding nature of their job. Additionally, it suggests the provision of proper resources and standard equipment for CRAs. Facility-level motivation for CRAs is also advised to alleviate their stress. Finally, the study proposes further investigations into the factors contributing to work-related stress among CRAs.
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Introduction

Work-related stress among Certified Registered Anesthetists (CRAs) is a prevalent issue contributing to health problems and a decline in work performance. Internationally recognized as one of the most stress-inducing professions, anesthetist work significantly impacts the physical and psychological well-being of practitioners (1). The significance of work-related stress is paramount for employers, affecting employee effectiveness and job satisfaction, often resulting in decreased work performance (2). Stress, the interaction between individuals and their physical environment, can significantly impact lives, leading to adverse health outcomes. Stressors, triggering physiological reactions like increased heart rate, elevated blood pressure, and heightened pulse rate, also elicit psychological responses such as anxiety, frustration, and anger in affected individuals (3).

While work is a necessity for livelihood, the stress experienced during work should not jeopardize individual health. Stress significantly impacts an individual’s well-being, especially their cardiovascular health, as the heart is subjected to numerous stressors that can lead to cardiovascular diseases. This is evident in stress-induced symptoms like anxiety, sleep disturbances, and excessive rumination, which directly affect heart health (4). The stress experienced by Certified Registered Anesthetists (CRAs) is a result of the psychological and physical events encountered during their work and their environmental interactions, particularly within the hospital setting, where workloads often exceed manageable levels (5).

Research by Govender et al. (6) highlights the prevalence of stress and burnout among healthcare professionals, with doctors and nurses facing notably high-stress levels. While the general labor force’s estimated work-related stress levels are around 18%, doctors have a much higher rate, at approximately 28% (6). Specifically, 51% of doctors were found to be stressed, with 27% experiencing extreme stress (morbid stress) in a study comprising 67 doctors (6). Stress in doctors can lead to various negative consequences, underlining the importance of early stress detection for the well-being of doctors, their families, and their patients. Though there is existing data on work-related stress among doctors and nurses in Ghana, limited information is available concerning Certified Registered Anesthetists. Therefore, there is a need to gather more comprehensive data on work-related stress among CRAs. The objective of this study is to identify the factors associated with work-related stress among CRAs in the Greater Accra region.



Methods


Study setting

Greater Accra is one of the most populous cities in Ghana. Greater Accra consists of 19 districts with 73 district healthcare facilities. These healthcare facilities include clinics, hospitals, Community-Based Health Planning Services (CHPS), polyclinics, maternity homes, private medical centers, and the Christian Health Association of Ghana hospitals. Aside from these healthcare facilities, Greater Accra has one regional hospital (1), one teaching hospital (1) and one military hospital (1). The CRAs in the Greater Accra region were chosen because they serve a large population, the workload is strenuous, and the CRAs are overburdened (Figure 1).
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FIGURE 1
 Map of Greater Accra region, which is the study area.




Study design and population

This study used a quantitative cross-sectional study design to assess work-related stress among CRAs practicing in the Greater Accra Region licensed by the Ghana Medical and Dental Council (GMDC) (Medical and Dental Council). The study population was taken from the 2021 gazette of Ghana Medical and Dental Council (GMDC), where a total of 1,244 CRAs were permanently registered in Ghana, and 198 CRAs were said to be in Greater Accra Region as of 2021 (7).



Sample size

This study used a census in recruiting participants due to the relatively small size of the study population and also to ensure a comprehensive representation and minimize sampling error. There were 198 certified registered anesthetists as of 2021 in the Greater Accra region. Out of the 198 CRAs, 140 CRAs volunteered to participate in the study.



Data collection and sampling process

A sample of 140 Certified Registered Anesthetists (CRAs) was selected from a total of 198 CRAs in the Greater Accra region using a convenience sampling technique. The study was conducted over the period between June and December 2021 in the Greater Accra region of Ghana. Participants included anesthetists from various healthcare settings such as regional, teaching, military, district, CHAG, Quasi, and private hospitals in the region. The questionnaire was disseminated electronically through WhatsApp and e-mail for all respondents who volunteered to participate. Employing WhatsApp and e-mail facilitated seamless and user-friendly communication, enabling participants to conveniently access and respond to the questionnaire at their own convenience, particularly during the challenging circumstances posed by the COVID-19 pandemic during the period of the study. Moreover, the use of these electronic platforms ensured that the researchers could address any queries and encourage timely responses, enhancing the efficiency of data collection.

The structure of the questionnaires was derived and adapted from previous studies, particularly those developed by Bakshi et al. (8). The questionnaire included three distinct sections: a socio-demographic profile, work-related stress evaluation, and identification of factors associated with work-related stress among Certified Registered Anesthetists (CRAs). The first section gathered socio-demographic information such as age, gender, marital status, income level, professional rank, years of experience, number of dependents, part-time job involvement, hours worked per shift, and the type of health facility where the participant was employed. The second part of the questionnaire aimed to assess the level of work-related stress experienced by CRAs. It consisted of Likert-scale questions designed to measure stress levels among CRAs. The Likert scale used was constructed based on the Weiman Occupational Stress Scale. It served as a tool to gage the stress levels experienced by CRAs.

The work-related stress section comprised nine Likert-scale questions, with participants rating their stress levels on a scale of 1 to 5. The ratings corresponded to 1 = never, 2 = rarely, 3 = occasionally, 4 = frequently, and 5 = always. The third section focused on identifying specific factors associated with work-related stress. This segment included 10 questions, with participants responding in the format of ‘yes’ or ‘no’ regarding factors contributing to work-related stress among CRAs.



Data analysis

The collected data were initially categorized and coded numerically using Microsoft Excel spreadsheet window 10. Subsequently, the data was imported into STATA version 16 for analysis. Descriptive analysis was performed, and the outcomes were presented in mean, standard deviation, frequencies, and percentages.

To explore the relationship between factors associated with work-related stress and stress levels, a Chi-square test was conducted. A p-value of less than 0.05 was considered statistically significant. Variables such as type of health facility, inadequate or sub-standard resources, equipment, and supplies, and working alone on difficult cases displayed statistical significance in the Chi-square test. They were further examined using an ordinal logistic regression model. This model was designed with stress level as the dependent variable and all other variables as independent variables, aiming to determine if they remained statistically significant. The results were conveyed with a 95% confidence interval and reported odds ratio (OR).



Ethical statement

The study obtained ethical clearance from the Ghana Health Services Ethics Review Committee, with certificate number GHS-ERC: 056/09/21. Also, written informed consent was obtained from all participants. Participants were informed that participation was voluntary and that they could opt-out at any time. Data collected was kept confidential, and participants were identified using codes and numbers instead of their actual names to ensure anonymity.




Results


Socio-demographic characteristics of CRAs

Out of 140 respondents, 54.3% were female and 45.7% were male. The majority were between 31 and 40 years old (54.3%), followed by over 40 years (26.4%) and 20–30 years (19.3%). Regarding marital status, 19.3% were married, 22.9% were divorced/separated, and 57.9% were single/cohabiting. In terms of rank, 50.7% were Principal CRAs, 25.7% were Senior CRAs, 14.3% were Certified Registered Anesthetists, and 9.3% were Deputy Chief CRAs. Work experience varied, with 36.4% having 0–3 years, 33.6% with 4–7 years, 16.4% with over 10 years, and 13.6% with 7–10 years. Income correlated with rank, with 47.1% of Senior CRAs earning 2,501–3,500 GHC, 25% of Principal CRAs earning 3,501–4,500 GHC, 16.4% of Certified Registered Anesthetists earning 1,500–2,500 GHC, and 11.4% of Deputy Chief CRAs earning more than 4,501 GHC. Work settings included district hospitals (35%), teaching hospitals (17.9%), 37 Military hospitals (17.1%), Greater Accra Regional hospitals (22.9%), and quasi/private/polyclinics (7.1%). The majority (62.9%) worked between 41 and 50 h per week, and the number of locums undertaken showed that 47.9% had 0–1 locums, 42.1% had 2–3 locums, and 10% had more than 4 locums. Additionally, 55.7% had 3–4 dependents, 34.3% had 0–2 dependents, and 10% had more than 4 dependents, influencing their need for additional income (Table 1).



TABLE 1 Socio-demographic characteristics of CRAs.
[image: Table1]



Work-related stress levels

Among the 140 Certified Registered Anesthetists (CRAs), 20 individuals (14.3%) reported experiencing mild stress levels according to the Weiman Occupational Stress Scale. Approximately 3 out of 4 CRAs (73.6%) reported having moderate stress levels, and 12.1% reported severe stress levels. This demonstrates that the prevalent stress level among CRAs is primarily moderate. Breaking down the stress levels by sex, of the 76 female CRAs, 13 individuals (17.1%) reported mild stress, the majority of 54 CRAs (71.1%) reported moderate stress, and 9 individuals (11.8%) reported severe stress. Similarly, the data indicates that the majority of female CRAs experienced moderate stress levels. Moreover, out of the 64 male CRAs, 7 individuals (10.9%) reported mild stress levels, while 3 out of every 4 males (76.6%) reported moderate stress levels, and 12.5% reported severe stress levels. Once again, the data indicates that the majority of male CRAs reported experiencing moderate stress levels (Table 2a).



TABLE 2A Work-related stress level among CRAs.
[image: Table2]



Stress level elements

The analysis revealed varied experiences among the Certified Registered Anesthetists (CRAs): 38.6% felt seldom overwhelmed by work-related stress, while 19.3% occasionally felt incapacitated and overwhelmed. Also, 26.4% never felt fatigued in the morning, and 35% rarely experienced morning fatigue. In terms of feeling drained from work, 17.9% never experienced it, 43.6% rarely did, and 21.4% occasionally felt drained. When it comes to feeling positive or energetic, 25% never felt that way, 32.9% rarely did, and 24.3% occasionally felt positive or energetic. Regarding tolerance to interruptions, 31.4% never found it challenging, while 32.9% rarely did. On the other hand, 22.9% never felt intolerant to hindrances, 40.7% rarely did, 17.9% occasionally did, and 18.6% frequently felt intolerant. Additionally, 23.6% never felt callous toward their patients, while 37.1% rarely did, 22.1% occasionally felt that way, and 17.1% frequently felt indifferent. As for perceiving stress levels among Certified Registered Anesthetists in the Greater Accra region, 17.1% never considered it high, 33.6% rarely did, 36.4% occasionally thought about it, and 12.9% frequently perceived it as high. Finally, 25% never worried about panicking or making mistakes at work, 40% rarely did, 20% occasionally worried, and 15% frequently worried about such situations occurring (Table 2b).



TABLE 2B Stress level elements.
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Work-related factors that may affect stress

Table 3 illustrates that 50% of the CRAs encountered negative patient outcomes, such as death or permanent disability, while 50% did not. Moreover, 58.6% of CRAs worked with inadequate or sub-standard resources, while 41.4% did not. Similarly, 58.6% had access to appropriate and qualified theater staff, while 41.4% did not. In cases of difficult tasks, 60% of CRAs worked alone, while 40% did not. Besides, 64.3% of CRAs had the liberty to choose their own methods and techniques, and 35.7% did not. Furthermore, 59.3% had a heavy workload per shift, whereas 40.7% did not have a heavy workload per shift.



TABLE 3 Work-related factors that may affect stress.
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Factors associated with stress-bivariate analysis


Association between socio-demographic characteristics and levels of stress

Among female CRAs, 17.1% experienced mild stress, while the majority (71.1%) encountered moderate stress, and a smaller percentage (11.8%) reported severe stress levels (Table 4). For male CRAs, 76.6% reported moderate stress, and 12.5% experienced severe stress levels. However, the association between gender and stress level was not significant (p = 0.490). Within the age group of 20–30 years, 77.8% had moderate stress levels; for those between 31 and 40 years, 15.8% had mild stress, 73.7% moderate stress, and 10.5% severe stress. The older age group (>41 years) consisted of 16.2% mild stress, 70.3% moderate stress, and 13.5% severe stress. The relationship between age group and stress level was insignificant (p = 0.810). Regarding marital status, single/cohabiting CRAs reported 13.6% mild, 71.6% moderate, and 14.8% severe stress levels, while married CRAs experienced 7.4% mild, 77.8% moderate, and 14.8% severe stress. Among divorced/separated CRAs, 21.9% reported mild, 75.0% moderate, and 3.1% severe stress. The association between marital status and stress level was not significant (p = 0.280).



TABLE 4 Association between sociodemographic characteristics and levels of stress.
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Among CRAs with 0–2 dependents, 6.3% had mild stress, and 81.3% experienced moderate stress, with 12.5% reporting severe stress. For those with 3–4 dependents, 17.9% had mild stress, 71.8% had moderate stress, and 10.3% had severe stress. For CRAs with more than 4 dependents, 21.4% experienced mild stress, 57.1% had moderate stress, and 21.4% reported severe stress. The relationship between the number of dependents and stress level was not significant (p = 0.230). For CRAs with an income between 1,500 and 2,500 GHC, 8.7% experienced mild stress, 69.6% had moderate stress, and 21.7% reported severe stress. Those earning 2,501–3,500 GHC experienced 19.7% mild stress, 72.7% moderate stress, and 7.6% severe stress. For income levels between 3,501 and 4,500 GHC, 11.4% reported mild stress, 71.4% had moderate stress, and 17.1% severe stress. Participants earning more than 4,501 GHC had 6.3% mild stress, 87.5% moderate stress, and 6.3% severe stress. However, the association between stress level and income was not significant (p = 0.290). Regarding the rank of the participants, CRAs had 10.0% mild stress, 65.0% moderate stress, and 25.0% severe stress. SCRAs showed 25.0% mild stress, 66.7% moderate stress, and 8.3% severe stress. PCRAs displayed 11.3% mild stress, 77.5% moderate stress, and 11.3% severe stress. DCCRAs exhibited 7.7% mild stress, 84.6% moderate stress, and 7.7% severe stress. The association between stress level and the rank of CRAs was insignificant (p = 0.220).

The type of health facilities where CRAs worked also had varying stress levels. For district level facilities, 14.3% had mild stress, 61.2% had moderate stress, and 24.5% had severe stress. At military hospitals, 20.8% reported mild stress, 62.5% had moderate stress, and 16.7% reported severe stress. Regional hospitals showed 6.3% mild stress and 93.8% moderate stress. The teaching hospital revealed 24.0% mild stress and 76.0% moderate stress. Quasi/private/polyclinics showed 0.0% mild stress, 90.0% moderate stress, and 10.0% severe stress. There was a significant association between the stress level and the type of health facilities where CRAs worked (p = 0.004).



Association between work-related factors and levels of stress

Stress levels were significantly associated with inadequate or substandard equipment, with a p-value of 0.014 (Table 5). The table shows that among CRAs working with inadequate or substandard equipment, 8.5% had mild stress levels, 74.4% had moderate stress levels, and (17.1%) had severe stress levels.



TABLE 5 Association between work-related factors and levels of stress.
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It was found that (14.3%) of CRAs who encountered negative events were under mild stress levels, 72.3% were under moderate stress levels, and 12.9% were under severe stress. However, this association was not statistically significant (p = 0.900). The majority of CRAs who reported working with qualified theater staff were moderately stressed 74.4%, and those who did not report for qualified theater staff also had 72.4% moderate stress. However, working with qualified theater staff was not significantly associated with stress levels (p = 0.645).

About 72.9% of participants who were under the supervision of a senior colleague were moderately stressed, while among those who were not under supervision, 73.9% were also moderately stressed. There was no significant association between stress level and supervision by a senior (p = 0.790).

Among CRAs working on a difficult case alone, 67.9% were moderately stressed, and 82.1% of those who were not working on difficult cases were also under moderate stress. This association was found to be statistically significant (p = 0.040).

The majority of those who had the freedom to choose their methods and techniques had a moderate stress level of 72.2%, and those who were not given the freedom to choose their methods and techniques also had moderate stress of 76.0%. However, no significant association was found between stress levels and having the freedom to choose their methods and techniques.

Among participants with a heavy workload, 73.5% were moderately stressed, while 73.7% who were without a heavy workload had moderate stress. However, this association was not statistically significant (p = 1.000).

70.3% of CRAs who were dissatisfied with other theater staff’s attitudes were moderately stressed. 76.3% were not dissatisfied with other theater staff’s attitudes but were also moderately stressed. However, these associations were not statistically significant (p = 0.640) (Table 5).



Factors associated with stress - ordinal logistic regression

The results from the ordinal logistic regression analysis are summarized in Table 6. The study revealed that only the type of health facility and the use of substandard equipment remained significantly associated with stress in both the unadjusted and adjusted proportional odds ordinal logistic regression models. Working at a teaching hospital, compared to a district hospital, reduced the odds (COR = 0.21; 95% CI = 0.07, 0.65), (AOR = 0.23; 95% CI = 0.07, 0.76) of transitioning from the mild stress category to the moderate/severe stress category. Similarly, participants who reported not working with substandard equipment, as opposed to those using substandard equipment, had lower odds (COR = 0.30; 95% CI = 0.13, 0.69), (AOR = 0.28; 95% CI = 0.11, 0.68) of moving from the mild category to the moderate/severe stress category. Variables such as age, number of hours spent working, dealing with difficult cases, and experiencing a heavy workload were not statistically significant (p-value >0.05) in both the unadjusted and adjusted proportional odds ordinal logistic regression models (Table 6).



TABLE 6 Factors associated with stress-ordinal logistic regression.
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Discussion of findings


Socio-demographic characteristics of the CRAs

This study discovered that the majority of Certified Registered Anesthetists (CRAs) experienced moderate stress, aligning with Bakshi et al. findings in the Indian Journal of Anesthesiologist where 99% of anesthesiologists experienced moderate stress (8). Stress is a crucial aspect of human life, and moderate stress, if not effectively managed by the organization, can lead to illness, absenteeism, high turnover, poor performance, employee dissatisfaction, low productivity, and ultimately, poorer client services.

Most of the CRAs in this study were female, aged between 31 and 40 years, and single. This aligns with Morsy & Ebraheem’s findings, which observed that a majority of critical care nurses were female and between the ages of 25 and 30 years. However, most were married (9). However, among the socio-demographic factors studied, only the type of health facility was significantly associated with work-related stress levels. The other sociodemographic factors did not show a significant relationship with stress levels among CRAs.

Anesthesiologists have been found to overwork themselves on certain occasions, leading to mistakes in anesthesia administration due to fatigue (10). The stresses experienced by anesthesiologists arise from difficult job situations, interpersonal conflicts, and career concerns (11). Koshy et al. suggested that long hours of standing, diverse work environments, and travel demands contribute to the high incidence of acid peptic diseases among anesthetists (12). Adzakpah et al. noted that nurses experience stress worldwide due to their close contact with patients, and this stress is often influenced by the type of hospitals they work in and their socio-demographic characteristics (13). Work-related stress has a significant impact on individuals’ health and institutions, causing high turnover rates and absenteeism among workers, ultimately affecting the quality of patient care (14).



Work-related stress levels among CRAs

The findings reveal that a significant number of Certified Registered Anesthetists (CRAs) experience moderate stress levels. CRAs reported various stress-related elements, such as feeling overwhelmed or incapacitated due to work-related stress, experiencing tiredness and fatigue, feeling used up or drained, experiencing feelings of positivity or energy, finding it challenging to tolerate interruptions, becoming indifferent or feeling less caring toward patients, and worrying about making mistakes. These responses are expected because stress sometimes prompts individuals to display abnormal behaviors due to the release of cortisol in the brain. This study’s findings are consistent with Bakshi et al.’s research in 2017, where 69% of anesthesiologists rated their stress levels as moderate, with 22% experiencing extreme stress and 9% reporting minimal stress. Respondents in that study also exhibited signs of stress, such as morning tiredness a decreased level of concern and empathy toward patients. There was a significant association between the stress symptoms and the burnout reported by the participants (8).

Moreover, the current study’s results are in line with Adzakpah et al. (13) study among nurses in hospital settings, indicating that work-related stress among Certified Registered Anesthetists is a significant concern in healthcare environments. Embriaco et al. noted that working in intensive care units and anesthesia departments is more stressful compared to other departments (15). Procedures such as intubation and anesthesia inductions contribute to heightened stress levels, often resulting in symptoms like palpitations, tachycardia, and other circulatory issues. Additionally, studies have shown that on-call doctor anesthesiologists are considered one of the most stressed groups, experiencing high levels of stress within their roles (12).



Factors associated with stress

The study revealed that stress among Certified Registered Anesthetists (CRAs) was not significantly associated with gender, age, marital status, rank, income, number of dependents, number of part-time jobs, or various work factors. However, a significant association was observed between stress and the type of health facility. The correlation between stress and the type of health facility might be attributed to the nature of referral centers or facilities situated in densely populated areas. Referral centers, such as the Korle-Bu Teaching Hospital, encounter higher patient volumes, leading to elevated stress levels among CRAs. Research by Bhutani et al. supported the notion that physicians in private organizations experienced higher job satisfaction compared to those in government facilities, as government hospitals often lacked proper resources and equipment, resulting in poor working conditions (16).

The study also identified a significant association between work-related stress and the absence of adequate or standard equipment. Inadequate resources can significantly impact the workload and the level of stress experienced by CRAs. Factors such as working alone on difficult cases, heavy workload per shift, negative patient outcomes, appropriate theater staff, supervision by senior colleagues, recognition for good work, freedom to choose one’s techniques, overtime payments, and dissatisfaction with other theater staff were not significantly related to stress in the logistic regression. Although these factors were not directly associated with stress, they could contribute to other health issues or cause a lack of motivation to achieve optimal results.

Kokoroko and Sanda’s research in 2019 on nurses at Komfo Anokye Teaching Hospital (KATH) highlighted that workload was a major contributor to stress among nurses, leading to dissatisfaction and a lack of motivation for high-quality performance at work (17). In another study, Jenkins & Wong found that factors like time constraints, interferences with home life, medico-legal concerns, and clinical problems significantly contributed to stress (18). The absence of significant associations in some factors might not directly relate to stress but could affect other aspects of the professionals’ health and work motivation.



Study limitation

While this study has yielded important findings, we acknowledge some limitations. Foremost, the results obtained from this research cannot be broadly applied to all Certified Registered Anesthetists (CRAs) across Ghana, as the study was exclusively conducted within the Greater Accra Region. Therefore, any interpretation of the results should be done with caution as the results may not be generalizable. Additionally, access to participants was hindered by the challenging circumstances posed by the COVID-19 pandemic, as potential respondents declined to participate in the study because they were not comfortable with the electronic medium the study adopted for data collection. Notwithstanding, the census approach ensured that as many respondents as possible were recruited which ensured good level of rigor.




Conclusion

The study findings indicated that most Certified Registered Anesthetists (CRAs) in the Greater Accra Region experienced moderate stress levels. The ordinal logistic regression model revealed that only the type of health facilities and working with substandard equipment significantly influenced stress levels. In contrast, factors like working alone on difficult cases, heavy workload, and certain sociodemographic characteristics (gender, age, rank, income, number of dependents, and part-time jobs) were not significant. Moreover, the study highlighted the various coping strategies adopted by CRAs to deal with work-related stress, including denial of guilt, substitute gratification, situation control, reaction control, positive self-instructions, escape, peer support/spending time with family and friends, and resignation. Establishing well-structured working environments, motivating CRAs, offering standardized resources, and facilitating access to essential information were highlighted as critical. These changes were expected to enhance the psychological readiness of CRAs and improve their autonomy, confidence, and strength, ultimately leading to increased job satisfaction, a sense of personal accomplishment, and reduced work-related stress. Based on the moderate level of work-related stress observed among CRAs, the study suggests that the Ministry of Health, in collaboration with various health service organizations, should conduct educational programs and counseling for CRAs to create awareness about the demands of their job and provide psychological preparedness.

The study recommends the implementation of tailored stress management initiatives for Certified Registered Anesthetists (CRAs) within healthcare organizations, emphasizing the unique stressors faced by female and younger CRAs. Utilize strategies like workload distribution and resource allocation to address facility-specific stress factors, enhance working conditions for sustained positive impacts on CRAs’ well-being and job satisfaction.
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Adversity may bring about both negative and positive changes in psychological adaptation. Although there is mounting evidence regarding the psychological distress during the pandemic, the other side of posttraumatic change, posttraumatic growth (PTG) and its predictors are relatively underexamined. Moreover, there is a paucity of longitudinal investigations that examined intra- and interpersonal predictors responsible for both sides of psychological adaptation. Therefore, this study comprehensively examined the longitudinal relationship among cognitive processing, social support, and adaptation during the pandemic using a moderated mediation model. Specifically, it was tested whether two types of event-related rumination mediated the link between perceived stress and ambilateral adaptational outcomes, and whether social support moderated the mediating pathways of ruminations on adaptation. After informed consent, a representative sample of adults was followed up for over a year, and answered a package of online questionnaires. The results showed that intrusive rumination prospectively predicted greater psychological distress and less PTG in response to stress, whereas deliberate rumination led to less psychological distress and more PTG over time. As predicted, the indirect protective effect of deliberate rumination was stronger when perceived social support was higher. This longitudinal study highlighted the core factors responsible for continued suffering and personal growth during the pandemic. These results have both practical and clinical implications for mental healthcare in the post-COVID era, when the heterogeneity of psychological adaptation increases and preparation for the next pandemic is warranted.
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1 Introduction

The Chinese word for “crisis” is made up of two seemingly-opposite characters signifying “danger” and “opportunity.” This is also true for human psychological responses to adversity. Traumatic or highly stressful life events may lead to negative changes that can manifest as mental disorders. In contrast, research indicated that certain people may also experience posttraumatic growth (PTG), which is positive changes arising as a result of struggling with trauma, including changed self-perception, relationship with others, and philosophy of life (Tedeschi and Calhoun, 1996). Such bidirectional impact of trauma on human adaptation has been consistently reported in various cases of natural (e.g., earthquake, tsunami) and social (e.g., war, mass shooting) disasters (Orcutt et al., 2014; García et al., 2015; Tsai et al., 2016; Michélsen et al., 2017), although these negative and positive changes are not on opposite poles of one dimension and coexist in an individual level (Taku et al., 2021).

The most recent global crisis was caused by the coronavirus disease 2019 (COVID-19). Even though the acute phase of fear and uncertainty subsided, experts argued that the world must be ready to respond to the next pandemic based on lessons learned from the COVID-19 outbreak (Sachs et al., 2022). COVID-19 was a chronic and complex disaster that entailed both biomedical threat and social disruption. Therefore, a great number of studies have been instantly launched to demonstrate an increase in stress and mental health problems, such as anxiety, depression, and even posttraumatic stress disorder (PTSD) since the beginning of the pandemic (Xiong et al., 2020 for a review). Relatively, the other side of the posttraumatic change, i.e., the PTG during the pandemic was underexamined during the initial period, but studies soon began to capture the phenomenon and predictors of PTG during the COVID-19 crisis (Cui et al., 2021; Hyun et al., 2021; Shigemoto, 2022).

Cognitive processing of traumatic events plays a crucial role in explaining different trajectories of psychological adaptation. Rumination is a transdiagnostic mediator that underlies the link between stress and various adaptational outcomes by intensifying or maintaining stress responses (Hsu et al., 2015). More specifically, two distinct subtypes of event-related rumination have been proposed to be relevant in the aftermath of traumatic events (Cann et al., 2011). Intrusive rumination (IR) refers to the involuntary invasion of negative, repetitive thoughts, whereas deliberate rumination (DR) is defined as more effortful and meaning-making thoughts. Although there is a considerable positive correlation between these two types of event-related rumination, it is intriguing that they possess differential implication for subsequent adaptation. It is well-replicated that IR exacerbates psychological distress in response to stressful or traumatic events; however, its role in PTG remained less clear (Taku et al., 2009, 2021; Cann et al., 2010; Xu et al., 2019). By contrast, a positive relationship between DR and PTG has been fairly consistently reported (Taku et al., 2009; Zhou et al., 2015; Xu et al., 2019). However, it remains unclear whether DR prevents or ameliorates psychological distress (Zhou et al., 2015).

With regards to COVID-19, a similar pattern of differential relationship between two types of event-related rumination and adaptational outcomes also emerged (Cui et al., 2021; Hyun et al., 2021; Ikizer et al., 2021; Kang and Kim, 2021; Zeng et al., 2021; Wall et al., 2022; Xie et al., 2022). Overall, these studies indicate that the extent to which individuals engage in IR and/or DR could explain individual differences in adaptation during a pandemic, as in other cases of adversity. Moreover, Squires et al. (2022) recently reported that IR partially mediated the association between pandemic stress and both depression and anxiety severity, but DR did not. However, few studies have considered event-related ruminations as a mediating mechanism through which individuals’ responses to a pandemic translate into both negative and positive consequences. Moreover, as most of the existing studies were cross-sectional, it was difficult to ascertain the directionality between event-related rumination and adaptational outcomes.

Social support is another factor that should be considered in conjunction with rumination. Numerous studies have confirmed the benefits of supportive social bonds in protecting mental health in the face of adversity (Saltzman et al., 2020). In contrast to other adversities, COVID-19 created a unique situation in which the need for social support increased, but the chance for direct interpersonal contact dramatically decreased because of the social distancing policy implemented globally to prevent the spread of the infection.

Previous studies showed that maintaining SS was associated less psychological distress and greater PTG level during the pandemic (Hyun et al., 2021; Kang and Kim, 2021; Matos et al., 2021). Although SS can buffer psychological distress and contribute to PTG in itself, it is also plausible that the level of perceived SS would moderate the mediating effect of rumination on adaptation, as was the case in a handful of cross-sectional studies that showed that the negative influence of rumination was weakened in participants with higher SS during COVID-19 (Ye et al., 2020; He et al., 2021). In particular, we expected the moderating effect of SS to be more prominent in the mediating pathways of DR, as self-disclosure and positive responses from others after the disclosure, adjacent to what is achieved through perceived SS, were considered highly important in fostering PTG (Park et al., 1996; Tedeschi and Calhoun, 2004).

Building on the theoretical frameworks of rumination, social support, and PTG, this study comprehensively investigated the longitudinal relationships between cognitive processing, SS, and adaptation during the pandemic using a moderated mediation path model. It was examined whether two types of event-related rumination, IR and DR, would mediate the link between perceived stress and bilateral adaptational outcomes, psychological distress, and PTG in a representative sample of Korean adults who were followed-up over a one-year interval during the COVID-19 crisis. Furthermore, it was tested whether social support would moderate the mediation of ruminations on adaptation. More specifically, it was expected that the indirect effect of DR between perceived stress and PTG would be stronger in participants with higher SS.


Hypothesis 1: Two types of event-related rumination would mediate the link between perceived stress and bilateral adaptation outcomes, psychological distress and PTG.

Hypothesis 2: SS would moderate the mediation of rumination on adaptation. In particular, the indirect effect of DR between perceived stress and PTG would be stronger in participants with higher SS.
 



2 Methods


2.1 Participants and procedures

Data were collected as part of a longitudinal study on psychological adaptation during the pandemic. The procedures and materials were approved by the Institutional Review Board of Kyungpook National University (KNU-2020-0054/KNU-2021-0119). Time 1(T1) data were collected in August 2020 from the greater Daegu area, where the first massive outbreak occurred in South Korea and residents experienced widespread infection with dread in the acute phase. Through an online panel research company, we recruited a representative sample of adults (20 years or older) in terms of age and gender to enhance the generalizability. After informed consent, 316 adults (M = 43.27 years, SD = 12.61, 50.6% female) completed an online questionnaire that included a variety of measures relevant to psychological adaptation during the pandemic at T1 (Table A1). After a year, Time 2 (T2) data were collected in August 2021, when Delta became the predominant variant leading to an overwhelming increase in infection and hospitalization nationwide. In the second assessment, 141 adults (M = 49.14, SD = 10.57, 44.6% female), which constituted 48.4% of the original participants, completed an online follow-up survey. To investigate the potential impact of selective attrition, we tested the differences in the main variables in the first assessment between the retained and drop-out participants, and found that there was no significant difference except for age (t(314) = −3.89, p < 0.001).



2.2 Measures


2.2.1 Demographics and COVID-19-related variables

The participants were asked to report their age, gender, educational level, and marital status. Questions regarding COVID-19-related experiences were also included. In addition to questioning whether they had experienced a COVID-19 diagnosis (themselves, family members, or close friends), screening tests, self-quarantine, or vaccination, two five-point Likert scales (from 1 = not at all to 5 = very much) were included to measure the subjective severity of COVID-19-related experiences (disruption in daily life M = 3.67, SD = 0.82 and perceived traumatic experience M = 2.75, SD = 1.01), adapted from García et al. (2015).1



2.2.2 Korean version of the perceived stress scale (K-PSS)

The PSS was devised to assess the degree of individual’s perceived stress in daily life (Cohen et al., 1983). The K-PSS was used in this study (Lee et al., 2012), which consists of 10 items rated on a 5-point Likert scale (from 0 = never to 5 = very often). The internal consistency was adequate in this study (Cronbach’s α = 0.76).



2.2.3 Korean version of the brief symptom inventory (K-BSI)

The BSI is a widely used self-report questionnaire that assesses psychological distress ranging from depression, anxiety, and somatization (Derogatis, 2001). It contains 18 items rated on a five-point Likert scale (from 1 = not at all to 5 = very much). The K-BSI was validated by Park et al. (2012). The total score of the three subscales, global severity index (GSI), was used as an index for the general level of psychological distress (Cronbach’s α = 0.96).



2.2.4 Korean version of the post-traumatic growth inventory expanded (K-PTGI-X)

The PTGI-X is a revised version to enhance the validity of the spiritual and existential change components of the prior version of the PTGI (Tedeschi et al., 2017). In the Korean version validated by Kim et al. (2020), participants were asked to answer 25 items on a six-point Likert scale (from 1 = I did not experience this change to 6 = I experienced this change to a very great degree), which covers four domains of growth: personal strength (8 items), relating to others (5 items), new possibilities (5 items), and spiritual and existential change (7 items). To focus on assessing the pandemic-related PTG, we specified “changes after you experienced the COVID-19-related situations” in the instructions. The overall internal consistency was excellent (Cronbach’s α = 0.97).



2.2.5 Korean version of the event-related rumination inventory (K-ERRI)

The ERRI was developed to assess two types of rumination during major life crises: intrusive and deliberate rumination (Cann et al., 2011). The K-ERRI was used in this study (Ahn et al., 2013). It consists of 20 items (10 items for intrusive and deliberate rumination, respectively) rated on a four-point Likert scale (from 0 = not at all to 3 = often). To specifically capture event-related rumination in response to the pandemic, the researchers slightly changed the wording of the phrase “during the weeks immediately after the event” into “during COVID-19.” Higher score indicated higher levels of intrusive and deliberate rumination. The internal consistencies of both the subscales were excellent in this study (Cronbach’s α: intrusive rumination = 0.96; deliberate rumination = 0.91).



2.2.6 Perceived social support

Perceived social support was assessed by using a self-reporting questionnaire (Park, 1985), which included emotional, material, informational, and evaluative social support (Cronbach’s α = 0.98) with 25 items rated on a five-point Likert scale (from 1 = not at all to 5 = very much).




2.3 Statistical analysis

In the path analysis, the hypothesized model posited that the relationships between perceived stress at T1 (PSS-1) and the two outcome variables, psychological distress at T2 (BSI-2) and posttraumatic growth at T2 (PTG-2), were mediated by two mediators — intrusive rumination at T1 (IR-1) and deliberate rumination at T1 (DR-1). Moreover, social support at T1 (SS-1) was thought to moderate the relationships between PSS1 and its two mediators. The parameters estimated in the study model were utilized to estimate the indirect effects, each mediated by one of the mediators to each outcome variable, moderation effects, and moderated mediation effects.

To test for indirect effects, 95% CIs for the average indirect effects were constructed using Monte Carlo simulation procedure. This approach reflects the asymmetric nature of the sampling distribution of an indirect effect accurately by producing empirical sampling distributions of the path coefficients used to calculate the indirect effect (Preacher and Selig, 2012).

The significance of the moderating effect was evaluated using a simple slope test (Aiken and West, 1991; Preacher et al., 2006), whereas the moderated mediation effect was examined following the guideline by Edwards and Lambert (2007). This method evaluates whether the indirect effect varies at high and low levels of SS-1 using indirect effects derived from sampling distributions. We generated 50,000 sets of parameters estimates and constructed 95% CIs for the indirect and moderated mediation effects. All statistical analyses were conducted using Mplus version 8.6 (Muthén and Muthén, 1998–2017).




3 Results


3.1 Indirect effects of event-related rumination

Figure 1 displayed the estimated parameters of the hypothesized path model. These parameter estimates were used to compute the indirect, moderation, and moderated mediation effects. As can be seen in Table 1, PSS-1 and BSI-2 were positively related through IR-1 (estimate = 1.27, 95% CI [0.830, −0.907]), whereas PSS-1 and PTG-2 revealed a negative relationship through the same mediator (estimate = −1.50, 95% CI [−2.200, −0.907]). On the other hand, PSS-1 was negatively associated with BSI-2 via DR-1 (estimate = −0.19, 95% CI [−0.457, −0.024]), while PSS-1 and BSI-2 showed a positive relationship through the same mediator, DR-1 (estimate = 0.53, 95% CI [0.151, 1.048]). These results provided support for Hypothesis 1.

[image: Figure 1]

FIGURE 1
 Parameter estimates in the hypothesized path model. Controlled for age, gender, and subjective severity of COVID-19-related experiences. **p < 0.01.




TABLE 1 Parameter estimates of indirect effects.
[image: Table1]



3.2 Moderation effects of social support

Figure 1 also showed the relationship between PSS-1 and DR-1 was moderated by SS-1 (γ = 0.210, p < 0.01); however, the moderation effect of SS-1 on the relationship between PSS-1 and IR-1 was not significant (γ = 0.025, ns). As shown in Figure 2, the simple slope test indicated that the moderating relationship between PSS-1 and DR-1 was stronger for whose social support level was high (B = 0.40, p < 0.01) versus low (B = −0.01, ns).

[image: Figure 2]

FIGURE 2
 The moderation effects of social support on deliberate rumination.




3.3 Moderated mediation effects of social support

Table 2 indicated that the indirect effect of PSS-1 and BSI-2 through DR-1 was significant under conditions of both higher (estimate = −0.24, 95% CI [−0.511, −0.046]) and lower social support (estimate = −0.18, 95% CI [−0.451, −0.022]). Difference between these two indirect effects under different levels of social support was found to be also significant (estimate = −0.05, 95% CI [−0.126, −0.002]). These results showed that the indirect effect of PSS-1 on BSI-2 via DR-1 was stronger among participants with higher levels of social support than among those with lower levels.



TABLE 2 Parameter estimates of indirect effects under different levels of social support.
[image: Table2]

Moreover, as shown in Table 2, the indirect effects of PSS-1 and PTG-I through DR-1 were significant under conditions of both high (estimate = 0.67, 95% CI [0.297, 1.167]) and low social support (estimate = 0.53, 95% CI [0.139, 1.034]). Notably, the difference between the two indirect effects was significant (estimate = 0.14, 95% CI [0.018, 0.297]). In support of Hypothesis 2, these findings suggested that the indirect effect was more prominent in participants with higher levels of social support in comparison to those with lower levels.




4 Discussion

Consistent with previous studies within and outside the COVID-19 context, the current study replicated the finding that IR aggravates psychological distress, whereas DR promotes PTG during highly stressful times. However, in contrast to other cross-sectional studies, we demonstrated that both IR and DR can predict bidirectional adaptational consequences over time. Our results showed that the indirect paths of IR and DR between perceived stress and ambilateral adaptational outcomes were all significant. That is, engaging in IR toward increased stress in the acute phase of the pandemic led to higher levels of psychological distress and lower levels of PTG 1 year later. Meanwhile, DR prospectively predicted higher levels of PTG and lower levels of psychological distress. Despite the substantial positive correlation between these two types of event-related rumination (Zhou and Wu, 2016; Kang and Kim, 2021), IR and DR were differentially related to psychological adaptation.

In particular, it is worth noting that this study overcame certain limitations of previous research that was cross-sectionally designed, dealt with only one aspect of adaptation, or used convenience student samples. Longitudinal investigations of the differential mediating effects of IR and DR in both negative and positive consequences are sparse to date, and even fewer in the COVID-19 context (Squires et al., 2022). For instance, a longitudinal study by Hyun et al. (2021) explored psychosocial correlates (e. g., demographics, psychiatric symptoms, and COVID-19-related worry) of PTG only, but did not considered event-related rumination as mediator or psychological distress as outcome. However, a few studies have shown that different cognitive processing of traumatic events, such as earthquakes, could explain individual differences in adaptation over time. For example, Zhou and Wu (2016) demonstrated that IR led to PTSD symptoms, whereas DR elicited PTG at 18 months after the Ya’an earthquake in Chinese adolescents. But, to date, no study longitudinally investigated the whole picture at the intersection of rumination, social support, and both sides of adaptation during the COVID-19. By utilizing two-wave prospective design, the temporal precedence of event-related rumination was specified and possible causal relations between cognitive processing and subsequent adaptation could be clarified, indicating that how people attend to their stressful experiences is a potent mediator of final adaptational outcomes. In addition, the use of a representative sample enabled us to interpret these results with enhanced generalizability.

Furthermore, a more interesting picture emerged from the moderated mediation analysis. While the indirect effects through IR did not significantly differ depending on perceived social support was high or low, differences in the moderated mediation effect through DR were all significant. Consistent with our expectations, the indirect effect of DR between perceived stress and PTG was stronger when perceived social support was higher. Conversely, the indirect effect of DR between stress and psychological distress became weaker when perceived social support was higher. Taken together, these results indicate that the beneficial effect of DR is more contingent on the level of social support than the detrimental effect of IR. When the longitudinal relationship was examined, considering perceived social support as a moderator, the protective role of DR became more apparent. When the distinction between the search for meaning and the presence of meaning is considered (Park, 2010; Shin and Steger, 2016), this result could be because searching for meaning after adversity could occasionally be painful or even unsuccessful, and moving forward to the meaning-making process could be effortful, especially in the absence of continued social support. In this regard, supportive responses from others, which provide a kind of positive validation of how they coped with what happened, are considered essential for facilitating PTG (Tedeschi and Calhoun, 2004).

Our results have practical and clinical implications for mental healthcare in the post-COVID era. The present is the time to shift the focus toward the heterogeneity of post-pandemic psychological adaptation. Research on past and most recent pandemics has shown that the general level of psychological suffering may gradually decline over time (e.g., adaptation), whereas vulnerable groups may continue to suffer (Mann and Walker, 2022). On the contrary, some may experience personal growth and thrive, rebuilding their life narratives based on suffering.

This study sheds light on the factors that can cause such differences. First, not how much but how individuals think about stressful experiences affects their psychological adaptation trajectories. Guiding individuals to engage in more constructive and effortful cognitive processing of pandemic-related stress should be an important target for psychological education and treatment manuals. Second, socially disconnected persons with heightened IR and diminished DR would represent the most vulnerable group in need of screening for the prolonged psychological aftereffects of the pandemic. Social disconnection has been increasingly recognized as a “global behavioral epidemic,” and this concern has been exacerbated by the COVID-19 pandemic (Na et al., 2023). The message from our study can be summarized as meaning-making while staying connected is conducive to both alleviating psychological distress and fostering psychological maturation, which is an important lesson for future pandemics.

Several limitations of this study should be considered when interpreting the results. First, although longitudinal, the time frame was not sufficiently long to cover the latter phases of the pandemic. Therefore, it was difficult to ascertain prolonged effects over an extended period of time. Second, only Korean participants were recruited, which may limit the generalizability of our findings. However, this can also be considered a strength, as most previous research has been conducted in the United States, Europe, and China. Third, self-report measures were used. Although few alternative, well-validated measures of cognitive processing, social support are available, diversifying assessment methods including physiological or societal-level measures would be helpful in elucidating the complex, multi-level phenomenon of adaptation.



5 Conclusion

In conclusion, this study offers meaningful lessons that would be helpful in preparing for future pandemics by identifying who would have withered or thrived through the most recent pandemic. From a psychological perspective, it is highly important to have a balanced view of the diverse adaptation trajectories during the pandemic, as humans possess the capacity to cope with even the most extreme adversity (Bonanno, 2004). It is hoped that this study can contribute to a better understanding of how people can protect their mental health and mature during and beyond inevitable adversities, including pandemics.
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Footnotes

1   The items were as follows. (1) Disruption in daily life: To what degree, do you feel your life was disrupted as a result of COVID-19? (2) Traumatic experience: To what degree, do you rate COVID-19 as a traumatic experience to your life?
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Introduction: While perceived appreciation at work has been associated with self-reported health and wellbeing, studies considering biological health markers are lacking. In this study, we investigated whether appreciation at work would relate to coronary heart disease (CHD) risk as well as the specificity of this proposed association.

Methods: Our study comprised a total of 103 male participants, including apparently healthy, medication-free, non-smoking men in the normotensive to hypertensive range (n = 70) as well as medicated hypertensive and CHD patients (n = 33). CHD risk was assessed by blood pressure [mean arterial pressure (MAP)], the diabetes marker glycated hemoglobin A1c (HbA1c), blood lipids [total cholesterol (TC)/high-density lipoprotein-cholesterol (HDL-C) ratio], coagulation activity (D-dimer and fibrinogen), and inflammation [interleukin (IL)-6, tumor necrosis factor-alpha (TNF-α), and C-reactive protein (CRP)]. Perceived appreciation at work, as well as potentially confounding psychological factors (social support, self-esteem, and work strain due to a lack of appreciation), were measured by self-report questionnaires.

Results: We found higher appreciation at work to relate to lower overall composite CHD risk (p’s ≤ 0.011) and, in particular, to lower MAP (p’s ≤ 0.007) and lower blood lipids (p’s ≤ 0.031) in medication-free participants as well as all participants. This overall association was independent of confounding factors, including related psychological factors (p’s ≤ 0.049).

Discussion: Our findings indicate that appreciation at work might be an independent health-promoting resource in terms of CHD risk. Implications include that encouraging appreciation at work may help reduce the development and progression of CHD.

Keywords
 appreciation at work; coronary heart disease; blood pressure; HbA1c; blood lipids; coagulation; inflammation; positive cardiovascular health


1 Introduction

“You did a good job!,” “I need your advice, can you help me?,” “Thank you for your assistance!” Statements like these usually induce a wide range of pleasant feelings as a consequence of the implied appreciation (1, 2). In research, appreciation is often captured by similar terms such as respect (3, 4), esteem (5), acknowledgment (6), or recognition (7, 8) that all relate to the same basic idea of valuing someone (9). More precisely, appreciation expresses the recognition of a person’s positive qualities by other people (10, 11). It, for example, signals the value of a person in social relations in terms of positive qualities such as being likable, competent, or moral, and, thus, supports a positive self-image (11, 12).

From a historical perspective, Herzberg et al. (13) were one of the first to propose the positive effects of recognition or appreciation on motivation and job satisfaction. Given its social relevance (12), appreciation is associated with fundamental human motives, including the motive to get along (14) and the need to belong (15). Second, in the context of work stress, appreciation or esteem constitutes one of the three reward factors in the effort-reward imbalance (ERI) model by Siegrist (5). According to that model, work stress results from a perceived imbalance between a person’s efforts in relation to rewards at work, with higher rewards, including esteem, counterbalancing the amount of work stress (5). Notably, esteem, as assessed by the ERI questionnaire, does not quantify the perceived amount of received appreciation but measures the amount of strain that results from the lack of appreciation at work (16). Third, appreciation plays a major role in the stress-as-offense-to-self (SOS) theory (10, 11), in which threats to the self are considered a major source of stress. Here, appreciation is considered a core resource as it boosts self-esteem and may buffer stress experiences resulting from threats to the self. Furthermore, in the context of the SOS theory, a pertinent measure of appreciation has been developed (17). Fourth, in addition to self-esteem, appreciation has also been associated with a further stress-reducing resource, namely social support (18–20). Functional social support includes the two facets of instrumental support and emotional support (19). While instrumental support refers to help concerning the problem at hand, for instance, in terms of tangible help or information, emotional support refers to communicating care, esteem, empathy, and understanding (19, 20). Thus, in the context of social support, appreciation explicitly indicates emotional support (19, 21), but also instrumental support often has an emotional component that transmits appreciation and esteem (20). Nevertheless, there are differences between social support and appreciation. Unlike social support, appreciation can be conveyed in any situation and is often shown in positive situations (e.g., successful cooperation). Not surprisingly, therefore, the effects of appreciation on indicators of wellbeing have been shown to persist after controlling for social support (17, 22, 23). Fifth, recent leadership concepts that focus on health have acknowledged the relevance of recognition or appreciation by supervisors for employee wellbeing (24). Taken together, evidence for the relevance of appreciation, in particular in the context of stress and health, comes from several theories and empirical studies that do not explicitly differentiate appreciation from related constructs, including the reward component of the ERI model (i.e., ERI esteem), social support, and self-esteem. These constructs may intertwine with appreciation and, thus, confound the potential effects of appreciation.

Interestingly, despite the outlined decades of linkage between appreciation and the above-described theories and health-relevant concepts, there are comparatively few studies that quantify perceived appreciation at work as a concept of its own right in the context of wellbeing and health. With respect to self-reported wellbeing, there is evidence that higher appreciation at work is associated with higher wellbeing (25), serenity (26), enthusiasm and contentment (22), job satisfaction (4, 9, 17, 27–30), lower feelings of resentment (9, 17), as well as better psychological functioning, represented by a number of psychological resources including self-esteem (31). Regarding self-reported health, appreciation has been associated with higher levels of subjective health (30), as well as lower levels of depressive symptoms (22, 32), anxiety (22), emotional exhaustion (33), and lower-back pain (34). In terms of a more objective assessment of health, register-based studies show that higher appreciation prospectively predicted a lower risk of sickness absence (35) and fewer early retirements, both based on disability pension (36) as well as self-reported non-disability pension (37). With respect to associations between appreciation and physiological markers of health, there is so far only one very recent study that assessed the average situation-specific expectation of appreciation and respect for one’s effort and found higher expectations to relate to lower intima-media thickness (IMT) of the carotid artery (38). Given that the carotid IMT is indicative of the severity of atherosclerosis, the chronic inflammatory process underlying coronary heart disease (CHD) (39–42), the findings of this study point to associations between appreciation and CHD. Notably, this is in line with the concept of positive cardiovascular health (43), where positive psychological wellbeing is proposed to relate to cardiovascular health (44–46). Indeed, concepts related to appreciation, in particular higher social support (47) and lower ERI (48, 49), have been associated with lower CHD risk. However, to the best of our knowledge, data on appreciation and CHD risk are sparse and even absent for a broad measure of appreciation that is not only confined to effort.

In this study, we set out to investigate whether higher perceived appreciation at work would relate to lower CHD risk as assessed by major biological risk factors under resting conditions in male employees with differential CHD risk. To maximize the score ranges and, thus, the variability in CHD risk factors, we included apparently healthy participants in the normotensive to hypertensive range and patients with hypertension or manifest CHD and controlled for relevant confounders. To assess CHD risk in a most comprehensive way, we assessed the major intermediate biological CHD risk factor categories comprising blood lipids, coagulation, and inflammation, in addition to the classical risk factors diabetes and hypertension [(e.g., 50–52)]. Apart from diabetes, which was assessed by one marker [glycated hemoglobin A1c, HbA1c, (53)] all other biological risk factors were assessed by at least two major markers to allow for a representative assessment of the respective risk factor category. In detail, as a single-linear measure of hypertension status, mean arterial pressure (MAP) was calculated from systolic (SPB) and diastolic (DBP) blood pressure (BP) (54–56). Moreover, blood lipid assessment included the ratio between total cholesterol (TC) and high-density lipoprotein-cholesterol (HDL-C) (57). Coagulation activity was reflected by D-dimer (58, 59) and fibrinogen (60, 61). Inflammation assessment comprised the acute-phase protein C-reactive protein (CRP) (62, 63) and the cytokines interleukin (IL)-6 and tumor necrosis factor-alpha (TNF-α) (64–66). In addition, we tested the specificity of the proposed association between appreciation and CHD risk by additionally controlling for potential psychological confounders, comprising perceived social support (PSS) and the amount of strain induced by a lack of appreciation (ERI esteem) as conceptually related constructs, and self-esteem as a factor that likely interferes with the perception of appreciation.



2 Materials and methods


2.1 Study participants

This study is part of a project assessing psychoneurobiological mechanisms in CHD and essential hypertension (67–71). Ethical approval was obtained by the Ethics Committee of the State of Bern, Switzerland, and the study was conducted in accordance with the Declaration of Helsinki principles. All participants provided written informed consent and were financially compensated with 20 Swiss Francs.

For the purpose of the current study, we included hypertensive and normotensive men as well as male patients with diagnosed CHD in order to cover the broadest possible range of cardiovascular risk. Besides the exclusion criteria described below, participants had to be employed at the time of the study assessment, working at least 20 h per week, and have completed the appreciation at work questionnaire in addition to the medical assessment. Due to insufficient medical data, n = 6 participants had to be excluded. Furthermore, participants reporting symptoms of infectious disease on the day of the study assessment were excluded (n = 3). Our final study sample comprised N = 103 participants, with n = 25 CHD patients, n = 40 hypertensive participants (32 were medication-free and 8 were medicated at study participation), n = 32 normotensive participants, and n = 6 with white coat or masked hypertension.


2.1.1 Recruitment and general inclusion criteria

The recruitment and assessment of our study participants took place between 2011 and 2016. We invited male CHD patients of the Cardiac Prevention and Rehabilitation Clinic of the Bern University Hospital who had received their diagnosis at least 6 months earlier to participate in our study as described previously (68, 71). Since all CHD patients required CHD medication, we accepted the medication for these patients. Moreover, we recruited apparently healthy (i.e., undiagnosed) medication-free essential hypertensive and normotensive participants with the aid of the Swiss Red Cross of the Canton of Bern as described previously (68, 70). The final classification of essential hypertension and normotension was based on a two-step assessment procedure comprising home and study BP measurements following our previous methods [(e.g., 67, 68)] to ensure essential hypertension status validity. Briefly, interested candidates were instructed to measure their BP at home in a seated position after a 15-min rest using sphygmomanometry (Omron M6; Omron Healthcare Europe B.V., Hoofddorp, Netherlands) on three separate days, once in the morning and once in the evening. Based on a maximum of six home BP measurements, participants were preliminarily classified as hypertensive if their average home SBP was ≥ 135 mmHg and/or their average home DBP was ≥ 85 mmHg according to recommendations for home or ambulatory BP measurements (normotensive: SBP < 135 mmHg and DBP < 85 mmHg) (72, 73). To verify the home-measurement-based preliminary classification, trained personnel obtained up to three additional seated baseline BP measurements (see Procedure section). For classification regarding study BP measurements, we applied the standard definition of hypertension based on office or clinic BP measurements and classified participants as hypertensive if their average study SBP was ≥140 mmHg and/or their average study DBP was ≥90 mmHg (normotensive: SBP < 140 mmHg and DBP < 85 mmHg) (72–74). Participants with consistent group assignments based on both home BP and study BP measurements were classified as hypertensive (n = 32) or normotensive (n = 32). Participants with deviating home and study BP assessments (n = 6) were classified as white coat hypertensive if they displayed normotensive home BP and hypertensive study BP (n = 3) and as masked hypertensive if they displayed hypertensive home BP and normotensive study BP (n = 3). Notably, we accepted diagnosed hypertensive patients and, thus, intake of antihypertensive medication in a small proportion of hypertensive individuals (n = 8) to increase sample size, but no other current medication intake (rendering a total of n = 40 hypertensive participants).




2.2 Procedure

All participants abstained from caffeine and alcohol consumption for 24 h and consumed a semi-standardized breakfast following written instructions prior to arriving at the lab at 8:00 a.m. In addition to the assessment of height and weight, trained personnel obtained up to three additional seated baseline BP measurements on the dominant arm each after a 15-min rest by means of sphygmomanometry (Omron M6; Omron Healthcare Europe B.V., Hoofddorp, Netherlands). To assess CHD risk factors other than BP, blood samples were collected at 11:30 a.m., i.e., after fasting for 3.5 h since arrival.



2.3 Psychological measurements


2.3.1 Appreciation at work

Appreciation at work was measured with the 10-item Bern Appreciation Scale, which assesses appreciation by supervisors and co-workers (17). Participants were asked to rate on a 7-point response scale (1 = not at all to 7 = very much) the extent to which statements about different forms of appreciation applied to their work situation, such as compliments, understanding, trust, sympathy, attention, interest, and gratitude [e.g., “My supervisors praise me when I carry out my tasks well” (German: “Mein(e) Vorgesetzte(r) lobt mich, wenn ich meine Aufgaben gut erledige.”); “My colleagues show how much they value my opinion by asking for my advice” (German: “Meine ArbeitskollegInnen fragen mich um Rat und das zeigt mir, dass sie meine Meinung schätzen.”)]. Items were averaged to a total score, with higher scores indicating higher appreciation at work. The psychometric properties of the appreciation total score were found to be adequate, with Cronbach’s α (N = 228) = 0.86 (17) and Cronbach’s α (N = 103) = 0.89 in our sample.



2.3.2 Social support

PSS was assessed by the 8-item subscale of the Berlin Social Support Scale (BSSS) (75). On a 6-point response scale (1 = strongly disagree to 6 = strongly agree), participants were asked to rate their agreement with statements such as “There are people that offer me help when I need it” (German: “Es gibt Menschen, die mir Hilfe anbieten, wenn ich sie brauche”). Items were averaged to compute the PSS score, with higher scores indicating higher PSS. Psychometric properties are adequate, with Cronbach’s α (N = 437) = 0.83 for the PSS subscale (75) and excellent Cronbach’s α (N = 103) =0.90 in our sample.



2.3.3 Self-esteem

We used the 10-item German version (76) of the Rosenberg self-esteem scale [RSES; (77)] to measure global self-esteem. Participants are asked to rate positive and negative feelings about themselves [e.g., “On the whole, I am satisfied with myself” (German: “Alles in allem bin ich mit mir selbst zufrieden”)] on a 4-point response scale (1 = strongly disagree to 4 = strongly agree). After recoding where appropriate, items were summarized to a total score, with higher scores indicating higher self-esteem. Psychometric properties have been shown to be adequate with Cronbach’s α (N = 4,988) = 0.88 in the reference sample (78) and Cronbach’s α (N = 100) = 0.85 in our sample. Notably, n = 3 participants (two CHD patients and one normotensive participant) did not fill out the questionnaire.



2.3.4 Strain induced by lack of appreciation (ERI esteem)

To measure the amount of strain that results from the lack of appreciation at work, we used the 5-item esteem subscale of the German version (79) of the ERI questionnaire (16). On a 5-point Likert scale in a two-step rating procedure, participants were asked whether items such as “Considering all my efforts and achievements, I receive the respect and prestige I deserve at work.” (German: “Wenn ich an all die erbrachten Leistungen und Anstrengungen denke, halte ich die erfahrene Anerkennung für angemessen”) would apply or not. If participants indicate a lack of appreciation, they are further asked to rate the resulting extent of distress. Items are summarized to a total score with higher scores indicating lower strain resulting from a lack of appreciation. Psychometric properties have been shown to be adequate (16, 79) with Cronbach’s α (N = 666) = 0.76 for the esteem subscale (79) and Cronbach’s α (N = 102) =0.73 in our sample. Notably, one normotensive participant did not fill out the questionnaire.




2.4 CHD risk assessment

We assessed CHD risk by measuring the following biological risk factors: (1) BP, (2) HbA1c, (3) blood lipid profiles in terms of TC/HDL-C ratio, (4) the prothrombotic factors D-dimer and fibrinogen, and (5) the pro-inflammatory measures IL-6, TNF-α, and CRP. Analyses of HbA1c, blood lipids, and prothrombotic factors were performed in the Center for Laboratory Medicine of the Bern University Hospital (Inselgruppe AG, Bern), while analyses of pro-inflammatory measures were performed in the biochemical laboratory of the Biological Work and Health Psychology group at the University of Konstanz.


2.4.1 HbA1c

For the assessment of the diabetes marker HbA1c, venous blood was drawn into EDTA-coated Monovettes. Analyses were performed with in vitro assays for the quantitative determination of HbA1c IFCC (mmol/mol) in whole blood (Tina-quant®, Roche, Mannheim, Germany) using Roche/Hitachi Cobas C Systems (Roche, Mannheim, Germany). The inter- and intra-assay coefficients of variation (CVs) were ≤ 1.6% and ≤ 2.0%, respectively.



2.4.2 Blood lipids

TC and HDL-C were measured from heparin-coated Monovettes (Sarstedt Monovette orange). Analyses were performed using in vitro assays (enzymatic colorimetric assays, Roche, Mannheim, Germany) for the quantitative determination of blood lipids in human plasma on a Roche/Hitachi Cobas C Analyzer (Roche, Mannheim, Germany). The inter-and intra-assay CVs were ≤ 1.2% and ≤ 2.5%, respectively.



2.4.3 Coagulation activity

To measure coagulation activity in terms of the prothrombotic factors D-dimer and fibrinogen, venous blood was drawn into polypropylene tubes containing 3.8% sodium citrate (Sarstedt, Nümbrecht, Germany). Citrate tubes were immediately centrifuged for 20 min at 4°C at 2,000 g, and plasma was pipetted into aliquots. D-dimer was analyzed using a particle-enhanced immunoturbidimetric assay for the quantitative determination of D-dimers in human plasma (INNOVANCE® D-Dimer, Siemens Healthcare GmbH, Erlangen, Germany) on a Sysmex CS-5100 (Sysmex Europe, Norderstedt, Germany). Plasma fibrinogen levels were determined by a routine clotting assay applying standard quality procedures following the Clauss method. The intra- and inter-assay CVs were ≤ 7.9%.



2.4.4 Pro-inflammatory measures

For the assessment of inflammation in terms of the pro-inflammatory measures IL-6, TNF-α, and CRP, venous blood was drawn in EDTA-coated Monovettes (Sarstedt, Nümbrecht, Germany) and immediately centrifuged for 10 min at 2,000 g and 4°C. The obtained plasma was stored at −80°C until analysis. The IL-6 and TNF-α levels were determined with a high-sensitivity chemiluminescence sandwich immunoassay (Meso Scale Discovery (MSD), Rockville, USA). CRP was determined using a high-sensitivity enzyme immunoassay (ELISA, IBL Hamburg, Germany). For IL-6, inter- and intra-assay CVs were ≤ 7.3% and ≤ 4.5%. For TNF-α, inter- and intra-assay CVs were ≤ 10.1% and ≤ 3.4%. For CRP, inter- and intra-assay CVs were ≤ 6.3 % and ≤ 6.9%. Notably, CRP could not be analyzed in 14 participants due to problems with blood sampling or processing or an insufficient amount of samples for the analysis.




2.5 Statistical analyses

Data were analyzed using SPSS (Version 29.0) packages for Macintosh (IBM SPSS Statistics, Chicago, IL, USA) and presented as mean ± standard error of the mean (SEM). All tests were two-tailed, with the significance level set at p < 0.05.

We a-priori calculated the statistical power analyses using the statistical software G∗Power for Macintosh (Version 3.1.9.6; Heinrich Heine University Düsseldorf, Germany). To conservatively allow for the detection of small to medium effect sizes of R2 = 0.10 in linear regression analyses, the required sample size to obtain a power of (1 – β) = 0.80 is N = 74.

For all participants, we calculated MAP based on up to three study BP measurements by the formula MAP = (2/3*mean study DBP) + (1/3*mean study SBP), as well as body mass index (BMI) by the formula BMI = kg/m2. To compute an aggregated coagulation index, we averaged z-transformed levels of D-dimer and fibrinogen. For an aggregated inflammatory index, we accordingly averaged z-transformed levels of IL-6, TNF-α, and CRP. Notably, as CRP could not be analyzed in 14 participants, the aggregated inflammatory index for these participants consists of averaged z-transformed levels of IL-6 and TNF-α.

All data were tested for normal distribution using the Kolmogorov–Smirnov test. We used non-normality robust multivariate analyses of covariance (MANCOVAs) (80) and conducted statistical analyses with original data. Effect size parameters partial η2 [η2p; effect size conventions η2p: 0.01 = small; 0.06 = medium; 0.14 = large (81)] and R2 changes [ΔR2; effect size conventions R2: 0.02 = small; 0.13 = medium; 0.26 = large (81)] are reported where appropriate.

To test whether appreciation at work is associated with cardiovascular risk, we calculated MANCOVAs. Thereby, appreciation at work was included as a linear independent variable, and MAP, HbA1c, TC/HDL-C ratio, the coagulation index, and the inflammatory index were entered as dependent variables, yielding the latent variable CHD risk. MANCOVAs were conducted without and with control for possible confounding effects of medication intake (antihypertensive medication, blood lipid and/or diabetes medication, anticoagulation medication, and other medication intake), age, BMI, and smoking (51, 82). Moreover, to completely exclude potential confounding effects of medication intake or smoking, we repeated our analyses with medication-free, non-smoking participants (n = 70) without and with controlling for age and BMI. Post-hoc testing of significant multivariate effects of appreciation at work comprised hierarchical linear regression analyses with each dependent variable separately regressed on appreciation at work in order to identify the direction of the effect and the variables that mainly account for it.

To test whether appreciation at work would buffer cardiovascular risk independent of important related psychological factors, we repeated the above-described procedure while additionally considering PSS, self-esteem, and/or ERI esteem as covariates.




3 Results


3.1 Group characteristics

Table 1 provides group characteristics of the 103 male participants, including the 70 medication-free, non-smoking participants. Our study sample comprised employees from various organizations pursuing a wide variety of jobs, such as agriculturists, police officers, computer scientists, consultants, or project managers. Our participants worked an average of 43.35 h/weeks (SEM = 0.68; range = 20–58). The mean age was 50.15 years (SEM = 0.98; range = 25–71) and the mean BMI was 27.46 kg/m2 (SEM = 0.36; range = 19.78–38.90).



TABLE 1 Group characteristics.
[image: Table1]



3.2 Appreciation at work and cardiovascular risk

Over all participants (N = 103) MANCOVAs revealed that appreciation at work was significantly related to CHD risk in terms of the dependent variables MAP, HbA1c, TC/HDL-C ratio, the coagulation index, and the inflammatory index. Associations were significant both without (p = 0.011, η2p = 0.14) and with controlling for medication intake, age, BMI, and smoking (p = 0.046, η2p = 0.12). Post-hoc hierarchical linear regression analyses indicated that higher appreciation at work was associated with lower MAP (β = −0.27, p = 0.007, see Figure 1A; with control variables: β = −0.19, p = 0.026) and lower blood lipids (TC/HDL-C ratio) (β = −0.21, p = 0.031, see Figure 1B; although with control variables, there was only a trend: β = −0.17, p = 0.079). There were no associations either with HbA1c or the coagulation and inflammatory indices (p’s ≥ 0.11). Multivariate effects became stronger when repeating MANCOVAs in medication-free, non-smoking participants (n = 70) (p = 0.008, η2p = 0.21; with control variables age and BMI: p = 0.018, η2p = 0.19). Again, higher appreciation at work was associated with lower MAP (β = −0.35, p = 0.003; with control variables: β = −0.25, p = 0.011) and lower blood lipids (TC/HDL-C ratio) (β = −0.37, p = 0.002; with control variables: β = −0.32, p = 0.005), but not with HbA1c, or the coagulation and inflammatory indices (p’s ≥ 0.15). The results are depicted in more detail in Table 2.
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FIGURE 1
 Higher appreciation at work significantly related to (A) lower mean arterial pressure (MAP) (β = −0.27, p = 0.007, R2 = 0.07) and (B) lower blood lipids (total cholesterol (TC)/high-density lipoprotein-cholesterol (HDL-C) ratio) (β = −0.21, p = 0.031, R2 = 0.05).




TABLE 2 Results of MANCOVAs (with appreciation at work predicting the latent variable CHD risk with MAP, HbA1c, TC/HDL-C ratio, the coagulation index, and the inflammatory index as dependent variables) in all participants as well as in medication-free, non-smoking participants, and post-hoc linear regression analyses with each dependent variable separately regressed on appreciation at work.
[image: Table2]

To test for specificity, i.e., whether appreciation at work is associated with CHD risk independent of other related psychological constructs, we repeated the above-described analyses and tested whether additional control for PSS, self-esteem, and the amount of strain that results from the lack of appreciation at work (ERI esteem) as covariates either alone or combined would change the obtained results. The results showed that appreciation at work was independently related to CHD risk (p’s ≤ 0.042, η2p’s ≥ 0.12; with control variables: p’s ≤ 0.049, η2p’s ≥ 0.12). Neither PSS, self-esteem, nor ERI esteem were associated with CHD risk independent of appreciation (p’s ≥ 0.14; with covariates: p’s ≥ 0.11). These results were obtained in analyses including all participants as well as medication-free, non-smoking participants only.




4 Discussion

In this study, we investigated whether appreciation at work would relate to CHD risk as assessed by major biological risk factors under resting conditions, i.e., MAP, HbA1c, TC/HDL-C ratio, coagulation, and inflammation. We further tested for the specificity of the proposed association by additionally controlling for important related psychological factors, i.e., PSS, self-esteem, and the amount of strain induced by a lack of appreciation.

We found that higher appreciation at work was significantly and independently associated with lower overall CHD risk and, in particular, with lower MAP and lower blood lipid levels. These findings corroborate and extend studies that found appreciation at work to be associated with self-reported health and wellbeing (4, 9, 17, 22, 25–37) to health assessment in terms of biological CHD risk factors. The observed association between perceived appreciation at work and biological CHD risk is in line with the study that found the appreciation for one’s effort to relate to lower IMT (38). Moreover, the specificity of our results, i.e., that appreciation at work relates to CHD risk independent of PSS, self-esteem, or the amount of strain that results from the lack of appreciation, indicates that the amount of perceived appreciation at work seems to be an independent driving resource with regard to CHD risk.

What mechanisms may underlie the observed association between higher appreciation at work and lower CHD risk? First, on the basis of the existing theory, we propose that appreciation may buffer stress effects. Given that work stress is a risk factor for CHD (48, 83, 84) and appreciation is considered a major resource in the context of work stress according to the ERI model (5) and the SOS theory (10, 11), we consider appreciation to counteract and, thus, prevent adverse health consequences of work stress. This reasoning is in line with the job-demand resources model (JD-R), with job resources postulated to buffer the negative effects of job demands on strain and health (85, 86). Indeed, appreciation at work has been shown to buffer the negative effects of illegitimate tasks (22), long working hours (17), or work interruptions (23) on indicators of health and wellbeing. Second, we propose positive effects of appreciation on cardiovascular health, independent of stress. Appreciation induces a wide range of positive feelings (1, 2, 22, 26, 87) and positive psychological wellbeing, including positive affect, has been shown to relate to lower CHD risk, both in cross-sectional and prospective studies (44, 88). Indeed, based on the concept of positive cardiovascular health (43), biological (e.g., lower BP, lower lipids, and lower inflammation), behavioral (e.g., smoking cessation, healthy diet, and physical activity), and psychosocial pathways have been proposed to underlie the association between positive psychological wellbeing and better cardiovascular health (45, 46, 89). Given this, we assume that the observed association between appreciation and better cardiovascular health may similarly be mediated by positive affective pathways. However, this remains to be studied. Taken together, appreciation may not only buffer stress effects with the associated increase in cardiovascular risk but also actively contribute to better cardiovascular health. Given the specificity of our results, future research is needed to further support the evident role of appreciation in cardiovascular health. Moreover, the potential underlying mechanisms remain to be elucidated.

The implications of our findings include encouraging appreciation at work and investigating whether such interventions will ultimately improve cardiovascular health in employees in terms of reducing cardiovascular risk factors and a better prognosis. In general, there are different interaction levels to express appreciation. These interaction levels include the organizational (e.g., policies and programs stating the organization’s intention to recognize the work performed by its members), vertical (top-down and bottom-up), horizontal (between team members), external (e.g., in service occupations customers), and social (community’s appreciation of the organization or its social value) level (90). Moreover, different forms of appreciation include personal appreciation and an appreciation of results, work practice, or job dedication (90), but also the assignment of interesting tasks and job design in general (11). For example, in their diary study, Stocker et al. (26) found that appreciation in small-scale, simple, and economic ways, such as praise and gratitude, predicted positive effects at the end of a workday. However, there are indications that a discrepancy between employees’ expectations of appreciation and perceived appreciation at work, especially with regard to supervisors, is not uncommon (6, 91). Reasons for this discrepancy may include the underestimation of the positive value and the overestimation of the awkwardness of explicitly expressing appreciation, which may prevent expressing appreciation (92). To allow for an organizational culture that encourages the expression of appreciation, organizations should actively raise awareness of the positive effects of appreciation as well as ways to provide authentic appreciation in order to counteract the potential overestimation of awkwardness. According to Yukl (8), one should pay attention to (1) recognizing a variety of contributions and achievements, (2) actively searching for contributions to recognize, (3) recognizing improvements in performance, (4) recognizing commendable efforts even if they failed, (5) not limiting recognition to high-visibility jobs, (6) not limiting recognition to a few best performers, (7) providing specific recognition, (8) providing timely recognition, and (9) using an appropriate form of recognition. Finally, expressing appreciation might not only have a positive impact on employees’ health and wellbeing but also have further positive consequences. For instance, on the organizational level, appreciation has been associated with higher work engagement (7, 93, 94), lower turnover intentions (95, 96), higher intrinsic motivation (97–99), and task performance (100). Moreover, positive cross-over effects into the family domain have been found (30, 93).

The strengths of our study include the assessment of CHD risk by major independent biological risk factors under resting conditions. In addition, to maximize the score ranges in CHD risk factors, we included apparently healthy participants in the normotensive to hypertensive range and medicated hypertensive and CHD patients. Moreover, we controlled for a variety of potential confounding variables and tested for the specificity of the proposed association. The limitations of our study comprise the limited generalizability of our results beyond middle-aged, employed men. Furthermore, we recruited blood donors, which, however, should not further limit the generalizability of our findings (101). Notably, given that we included employees from various organizations pursuing a wide variety of jobs, our results are unlikely to be driven by a specific organization or occupation. Nevertheless, potential occupation-specific differences as well as the effects of working conditions, including shift work, should be scrutinized in future studies. Moreover, as the meaning and importance of appreciation may diverge in different cultures, further studies in other cultures are needed (102). In addition, the medication of hypertensive and CHD patients could have confounded their CHD risk. However, analyses including all participants as well as medication-free, non-smoking participants yielded very similar results. Similarly, white coat or masked hypertension may confound CHD risk. However, complementary analyses after excluding white coat or masked hypertensive participants (n = 6) did not significantly change results (data not shown). In addition, we did not control for physical (in)activity, another important classical CHD risk factor (103, 104). Notably, future studies should assess and consider health behaviors, such as physical activity, given that health behaviors could constitute a potential pathway underlying the association between appreciation at work and CHD risk (45, 46, 89, 105). Moreover, our results are cross-sectional and do not allow causal conclusions, and the possible impact of third variables cannot be ruled out. For example, participants who were especially healthy might have triggered more appreciation due to superior performance and positive social behavior.

Taken together, we found higher appreciation at work to significantly and independently relate to lower overall CHD risk, and, in particular, to lower MAP and lower blood lipids. In other words, the current study provides further evidence indicating that appreciation at work is an important resource for health and wellbeing. Future studies are needed to verify the observed results and to elucidate whether our findings also apply to women and across cultures. Moreover, it should be investigated if different interaction levels, forms, or sources of appreciation may differ in their associations with health and wellbeing. In addition, future research is needed to determine causality and elucidate underlying mechanisms.
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Background: Suboptimal health status (SHS) represents a third state between health and disease and often progresses into chronic conditions, negatively impacting an individual’s well-being. Studies have shown that mindfulness has a beneficial effect on various SHS symptoms. This study aims to explore the influence of mindfulness on SHS and its underlying mechanisms, with a particular focus on examining the mediating roles of stress and social support.

Methods: A total of 173 healthy Chinese college or graduate students, with an average age of 21.85 years, participated in this study. Measurements were taken using the Five Factor Mindfulness Questionnaire, the Sub-Health Measurement Scale, the Perceived Stress Scale, and a self-constructed scale that included demographic information. The PROCESS plugin for SPSS was used to assess mediating effects.

Results: Significant correlations were found among SHS, social support, mindfulness, and perceived stress (|r| = 0.38–0.85, p < 0.01). Specifically, mindfulness showed a significant positive correlation with SHS and social support (r = 0.38–0.77), while perceived stress was significantly negatively correlated with mindfulness, social support, and SHS (|r| = 0.45–0.85). Perceived social support was positively associated with SHS (r = 0.65). Furthermore, social support and perceived stress partially mediated the influence of mindfulness on SHS. Additionally, a sequential mediation effect of perceived social support and stress in the relationship between mindfulness and SHS was supported.

Conclusion: The cultivation of trait mindfulness may be advantageous for individuals’ sub-health. Perceived social support and perceived stress are important underlying mechanisms contributing to this effect.
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Introduction

Suboptimal health status (SHS) is considered an intermediate state between health and disease, often referred to as the “third state.” According to the Clinical Guidelines of Chinese Medicine on Sub-health issued by China Association of Chinese Medicine (2006), SHS is defined as “a state in which the human body is in between health and disease. Individuals in a suboptimal health state cannot meet the standards of health and exhibit symptoms of reduced vitality and diminished function and adaptability for a certain period. However, they do not meet the clinical or subclinical diagnostic criteria for diseases according to modern medicine.” While the symptoms of SHS are considered in the medical domain, it is closely intertwined with various factors such as the social environment, economic and cultural factors, psychological factors, and individual constitution when viewed comprehensively.

Research has indicated that a state of sub-health is mainly caused by a combination of factors such as high mental and psychological stress, irregular diet, and disrupted sleep patterns (Huali, 2021). Although SHS may not pose a severe threat to an individual’s health in the short term, it has significant impacts on people’s daily lives and work. Therefore, addressing and managing SHS is of great significance. Meta-analytic studies have confirmed that mindfulness-based interventions (MBI) rooted in mindfulness theory, such as Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy (MBCT), can effectively alleviate stress and SHS-related symptoms such as anxiety, depression, worry, panic, and chronic illnesses. These interventions have also been shown to significantly improve quality of life and overall well-being (Querstret et al., 2020; Zhang et al., 2021).

SHS presents a complex array of symptoms influenced to some extent by individual factors such as age, adaptability, immune function, and socio-cultural context. Common symptoms include reduced vitality, diminished reactivity, decreased adaptability, and lowered immunity, with associated problems in areas like physical well-being, appetite, sleep, and interpersonal relationships (Zhao and Song, 2002). Mindfulness involves focusing on present objectives and cultivating awareness of each moment’s experiences without judgment. Mindfulness practices have been associated with positive health effects (Ludwig, 2008). Previous research has shown that MBIs, such as meditation, yoga, and stress reduction, have significant positive effects on many SHS symptoms. For instance, MBI can reduce pain perception, enhance flow, improve function, and increase happiness (Majeed et al., 2018). MBSR has been found to enhance immune function and improve sleep quality to some extent (Wang et al., 2014). Mindfulness training can also influence metabolic states (Chen et al., 2020) and has both short-term positive effects on health-related behaviors and the overall negative effects on impulsive eating and binge eating (Ruffault et al., 2017). Furthermore, higher levels of dispositional mindfulness are associated with lower levels of fatigue. Similar graded relationships between dispositional mindfulness and depression symptoms, poor sleep quality, childhood adversity, and chronic diseases have been observed (Whitaker et al., 2019). Based on the available research evidence, Hypothesis 1 is proposed:


Higher levels of trait mindfulness are positively associated with suboptimal health levels.
 

While previous research has supported the positive impact of mindfulness on SHS symptoms, further investigation is needed to understand the mechanisms involved. Mindfulness can increase the perception of social support, and social support mediates the positive effects of mindfulness. Perceived social support is widely defined as the perception that an individual is cared for by others and has a reliable social network to turn to when needed. It encompasses various sources of support, including family, friends, and significant others (Taylor, 2011). Social support plays a protective role in an individual’s physical and mental health. For example, Amiya et al. (2014) found that family support has a protective effect on users of pharmaceuticals against depression and other mental health issues. Gu et al. (2016) discovered that creating a favorable social environment and increasing the internal perception of support and workplace support are crucial for improving the suboptimal health symptoms of bedside nurses. There is evidence that mindfulness can positively predict perceived social support, possibly because mindfulness allows individuals to focus on their current experiences and be aware of the support they receive from their social networks (Kuhl and Boyraz, 2016). Sun et al. (2019) found that perceived social support partially mediates the relationship between mindfulness and burnout among special education teachers. Additionally, research has shown that perceived peer relationships mediate the effects of mindfulness on stress and anxiety (Wen et al., 2021). Therefore, we hypothesize that social support is one of the mechanisms through which mindfulness affects suboptimal health, leading to Hypothesis 2:


Perceived social support mediates the relationship between mindfulness and suboptimal health.
 

Stress is a perception that a situation or event exceeds one’s coping resources (Folkman et al., 1987; Lazarus and Folkman, 2020). Stress is associated with various issues affecting human quality of life, such as autoimmune diseases, migraines, obesity, muscle tension and back pain, high cholesterol, coronary heart disease, hypertension, and stroke (Sharma and Rush, 2014). Stress is usually a specific reactive process that can be explicitly measured by psychological and physiological indicators. In contrast, sub-health status is a more generalized concept that encompasses a range of non-specific symptoms and experiences. Stress may have a combined effect on an individual’s SHS through the endocrine system, psychological states, behavioral patterns, and social and environmental factors. Chronic or excessive stress can cause chronic hormonal imbalances, such as elevated cortisol levels, which can lead to decreased immune function, sleep disorders, and energy metabolism problems, all of which are common symptoms of SHS. Stress also affects an individual’s mood and cognitive functioning, leading to reduced concentration and memory, emotional instability, and so on. In addition, individuals under prolonged high-pressure situations may develop unhealthy lifestyle habits, such as irregular diet and lack of exercise, further exacerbating the subhealth state. Therefore, effective management of stress is crucial to preventing and improving SHS. MBIs focus on aspects like awareness of the present moment, mind–body connection, attention control, non-judgmental thinking, and bodily sensations (Bamber and Schneider, 2016). These interventions include various mindfulness meditation techniques, such as mindful breathing, body scanning, mindfulness of emotions and thoughts, and awareness of sensory experiences. One of the most popular mindfulness interventions is MBSR. The efficacy of mindfulness-based techniques in alleviating stress has received extensive research support (Sharma and Rush, 2014; Bamber and Schneider, 2016). Mindfulness can buffer the negative impact of stress by reducing negative evaluations of stress and, ultimately, mitigating the adverse effects of stress on individuals, including SHS symptoms. Based on these findings, we propose Hypothesis 3:


Perceived stress mediates the relationship between mindfulness and suboptimal health.
 

Cohen and Wills (1985) have extensively defined social support as a “buffering effect.” It can prevent the harmful effects of stress by manipulating the stress source itself, changing the meaning individuals assign to stress, or improving emotional responses triggered by stress (Waqas et al., 2018). Therefore, it can be inferred that social support can directly improve an individual’s suboptimal health status and indirectly benefit their physical and mental health by alleviating stress. However, some research has found that while psychological resilience mediates the relationship between mindfulness and anxiety, as well as between mindfulness and depression, social support does not mediate the relationship between mindfulness and psychological resilience (Gu et al., 2022). The evidence for the indirect impact of social support on other psychological variables is still limited. Therefore, we propose Hypothesis 4:


Mindfulness has a positive effect on suboptimal health through a chain-mediation pathway involving social support and perceived stress.
 

This study highlights the pivotal role of mindfulness in enhancing SHS, mediated by perceived social support and stress reduction. It underscores the utility of mindfulness practices in health promotion and disease prevention, filling a vital knowledge gap and guiding future targeted interventions. This research marks a significant contribution to understanding and optimizing mindfulness’s impact on health and well-being.



Materials and methods


Participants

We conducted a sample size calculation using Gpower 3.1.9.7, with a significance level set at α = 0.05, an effect size of 0.25, and a statistical power (1 – β) of 0.95. The required sample size was determined to be 73. This study was conducted using the Wenjuanxing web platform,1 utilizing convenience sampling methods. Participants were selected based on the following criteria: currently enrolled in college or graduate programs, in good health, free of any chronic disease or psychological disorder, and able to fluently understand and complete the questionnaire. Exclusion criteria were participants who did not meet the inclusion criteria, responding without seriousness and providing incomplete or incorrect personal information. Prior to participation, individuals were provided with information about the study’s purpose, its voluntary nature, confidentiality measures, and the approximate time required to complete the survey. Informed consent was obtained online, with participants acknowledging their understanding and agreement to participate before proceeding to the questionnaire.

The collected data were analyzed using statistical software. A sample size calculation was conducted using Gpower 3.1.9.7, setting a significance level at α = 0.05, an effect size of 0.25, and a power of 0.95, which determined a required sample size of 73. Ultimately, we collected 173 valid questionnaires (69.20%). Participants had an average age of 21.85 years (SD = 3.34), with 107 males (61.80%) and 66 females (38.2%), as shown in Table 1.



TABLE 1 Socio-demographics characteristics of the participants in the survey (n = 173).
[image: Table1]



Procedure

This study utilized a cross-sectional survey design to examine the predictive effect of mindfulness on suboptimal health, as well as the mediating roles of social support and perceived stress among Chinese university students and graduate students. The independent variable for the investigation was mindfulness, which refers to the participants’ awareness and attention to present moments in a non-judgmental manner. The dependent variable was suboptimal health status, characterized by a state between health and illness, where individuals experience symptoms of discomfort or declined functioning without a diagnosed illness. Social support and perceived stress were investigated as mediating variables, with social support defined as the perception of being cared for and having assistance available from other people, and perceived stress referring to the degree to which situations in one’s life are appraised as stressful. Data collection was carried out using the Wenjuanxing web platform (see text footnote1). The main content of the questionnaire included three scales and one question related to social support. The study procedures were approved by the Ethics Committee of the Institute of Psychology, Chinese Academy of Sciences. After obtaining informed consent, participants were directed to the online survey hosted on the Wenjuanxing platform. The survey was designed to be completed within 3–6 min, starting with the demographic question, followed by the mindfulness scale, social support questionnaire, and perceived stress scale, in that order. Descriptive analyses, correlation and reliability analyses of the data were performed using SPSS 26.0. Mediation effects were verified using the PROCESS plugin for SPSS.



Measures

The questionnaire initially collected demographic information (gender, age, and ethnicity), lifestyle habits (sleep, diet, physical activity), and social support. The social support item was as follows: “When encountering difficulties, I can obtain help and support from family, friends, and other sources” (rated on a 5-point scale: 1 completely disagree to 5 completely agree).



Five facet mindfulness questionnaire short form

The FFMQ-SF consists of 20 items and is a multidimensional scale used to measure mindfulness (Chung et al., 2016). It employs a Likert 5-point scoring system with scores ranging from 1 never or very rarely true to 5 often or always true. The scale measures five facets of mindfulness, namely Observing (Items 3, 7, 9, 15), Describing (Items 1, 13, 16, 18), Acting with Awareness (Items 2, 6, 8, 19), Non-judging (Items 5, 12, 14, 20), and Non-reactivity (Items 4, 10, 11, 17). The items for the facets of Acting with Awareness and Non-judging are reverse-scored. In this study, we collected and used the total score of the FFMQ-SF. In this study, the Cronbach’s α for the total score of the FFMQ-SF was 0.85, and McDonald’s ω was 0.85.



Sub – health measurement scale version 1.0

The SHMS V1.0 is used to measure suboptimal health levels, which was developed in China based on the concept of subhealth (Xu et al., 2011; Xue et al., 2021). It includes three sub-scales: Physiological Suboptimal Health, Psychological Suboptimal Health and Social Suboptimal Health, comprising a total of nine dimensions and 39 items. PSH consists of 14 items, including factors related to physical condition, organ function, physical activity, and vitality. MSH includes 12 items, encompassing positive emotions, psychological symptoms, and cognitive function. SSH comprises 9 items related to social adaptation, social resources, and social support. Each item includes 5 response options, requiring participants to select the option that best represents their true feelings (rated on a 1–5 scale). Of the 39 items, 19 are reverse-scored. Raw total scores for each dimension, sub-scale, and the overall scale are calculated as the sum of scores from individual items, with higher scores indicating better health. To facilitate understanding and comparison, transformed scores are used for statistical analysis. Transformed scores are calculated as follows: (raw score – theoretical minimum score)/(theoretical maximum score – theoretical minimum score) × 100. In this study, we used the transformed total score of suboptimal health. In this study, the Cronbach’s α for the total score of the SHMS was 0.97, and McDonald’s ω was 0.97.



The perceived stress scale

This study utilized the Chinese version of the Perceived Stress Scale (CPSS) (Cohen et al., 1983; Li et al., 2021) to measure participants’ perception of psychological stress. The CPSS consists of 14 items, which are divided into two dimensions: Perceived Stress (Items 1, 2, 3, 8, 11, 12, 14) and Perceived Helplessness (Items 4, 5, 6, 7, 9, 10, 13). The scale includes 7 items that are reverse-scored (Items 4, 5, 6, 7, 9, 10, 13). All items are rated on a Likert 5-point scale, ranging from 1 never to 5 very often. Higher scores indicate higher levels of psychological stress. In this study, we used the total score of the CPSS. In this study, the Cronbach’s α for the total score of the CPSS was 0.88, and McDonald’s ω was 0.89.




Results


Common method bias test

A common method bias test was conducted using the Harman single-factor test in SPSS 26.0 (Zhou and Long, 2004). The results showed that there were 11 factors with eigenvalues greater than 1, and the first factor accounted for 38.50% of the variance, which was below the critical threshold of 40%. This result indicates that there was no significant common method bias in this study.



Descriptive statistics and correlation analysis

Table 2 presents the means, standard deviations, and correlations between variables. Social support, mindfulness, perceived stress, and suboptimal health showed significant correlations with each other (|r| = 0.38–0.85, p < 0.01). Specifically, perceived stress had significant negative correlations with mindfulness, social support, and suboptimal health scores (|r| = 0.45–0.85). Mindfulness was positively correlated with social support and suboptimal health scores (r = 0.38–0.77), while social support was positively correlated with suboptimal health scores (r = 0.65). Table 3 provides detailed information on the correlations between specific dimensions within each scale.



TABLE 2 Results of descriptive statistics and correlation analysis for each variable.
[image: Table2]



TABLE 3 Results of correlation analysis for each variable.
[image: Table3]



Simple mediation analyses

Controlling for gender and age, mindfulness positively predicted suboptimal health scores, β = 0.77, p < 0.001, with an adjusted R2 of 0.60, ΔR2 = 0.58, F (1, 169) = 250.17, p < 0.001.

To assess the chain mediation model, referred to as Model 6, the study employed the PROCESS plugin for SPSS. In this model, mindfulness served as the independent variable, while suboptimal health status was the dependent variable. Social support and perceived stress functioned as the mediators in a sequential chain, with gender and age included as covariates to control for their effects. The relationship dynamics among these variables are illustrated in Figure 1. The results demonstrate that the overall regression model had a significant explanatory power, evidenced by an R2 value of 0.16 and an F(3, 169) = 10.47, with a significance level of p < 0.001.

[image: Figure 1]

FIGURE 1
 Chain-mediated pathways of social support and stress perception affecting suboptimal health. The prediction coefficient (β) and significance are shown in the figure. *** p < 0.001.


Bootstrap sampling was used to test the indirect effects of mediation. The analysis revealed the following indirect effects: Social support, as a mediator, exhibited an indirect effect of 0.01 (95% CI = [0.20, 0.41]); Perceived stress, as a mediator, demonstrated an indirect effect of 0.04 (95% CI = [0.03, 0.05]); The combined mediation of social support and perceived stress showed an indirect effect of 0.003 (95% CI = [0.001, 0.005]); The total of all indirect effects was 0.05 (95% CI = [0.04, 0.06]). These findings support a chain mediation effect where social support and perceived stress sequentially mediate the positive impact of mindfulness on suboptimal health. Detailed outcomes of the mediation analyses are presented in Table 4.



TABLE 4 The mediating role of social support and stress perception in the influence of mindfulness on sub-health.
[image: Table4]

Further analysis explored the moderating effect to confirm the specificity of the hypothesized chain mediated pathway. Controlling for gender and age, with mindfulness as the independent variable, perceived stress as the mediation variable, social support as the moderating variable, and suboptimal health as the dependent variable (all standardized), Models 8 and 15 were used for moderated mediation analysis.

In Model 8, the interaction of social support and mindfulness on perceived stress was not significant, β = −0.09, 95% CI = [−0.22, 0.05], p = 0.21, and the interaction of social support and mindfulness on suboptimal health was not significant, β = −0.03, 95% CI = [−0.13, 0.08], p = 0.63. The moderation effect of social support in the first half of the path, where mindfulness influences suboptimal health through perceived stress, was not significant. In Model 15, the interaction of mindfulness and social support on suboptimal health was not significant, β = −0.07, 95% CI = [−0.20, 0.06], p = 0.31, and the interaction of social support and perceived stress on suboptimal health was not significant, β = −0.06, 95% CI = [−0.18, 0.05], p = 0.30. The moderation index of social support in this model was β = 0.05, 95% CI = [−0.07, 0.13], confirming that social support did not significantly moderate the latter half of the path, where mindfulness influences suboptimal health through perceived stress.




Discussion

This investigation sought to determine the influence of trait mindfulness on suboptimal health outcomes, as well as to unravel the mechanisms through which trait mindfulness impacts such health conditions. By analyzing the interrelations among psychological constructs like mindfulness, suboptimal health, perceived stress, and social support, we assessed the mediating roles of social support and perceived stress. The findings revealed that higher levels of mindfulness are indeed associated with better suboptimal health outcomes, thus confirming Hypothesis 1. Moreover, the beneficial effect of mindfulness on suboptimal health was found to be mediated through enhanced social support (in line with Hypothesis 2), reduced perceived stress (corroborating Hypothesis 3). Furthermore, the combined mediating effect of both social support and perceived stress were evident (validating Hypothesis 4). Consequently, individuals with elevated trait mindfulness tend to be more attuned to the social support available to them and experience diminished stress, which collectively contributes to a reduction in symptoms of suboptimal health and an improvement in overall health.

The study’s findings underscore the significant role of trait mindfulness in fostering better health outcomes and highlight the pathways through which mindfulness exerts its positive effects. The mediation by social support and perceived stress suggests that mindfulness interventions could be beneficial in enhancing individuals’ social networks and coping mechanisms, thereby reducing the impact of stress on health. These insights pave the way for incorporating mindfulness training into public health strategies aimed at mitigating suboptimal health symptoms and improving well-being. Additionally, the research highlights the importance of psychological resilience factors, such as social support, in the relationship between mindfulness and health, offering avenues for future studies to explore targeted interventions that enhance these protective mechanisms.


Mindfulness and suboptimal health

As shown in Table 2, there is a moderate to high positive correlation between FFMQ total scores and SHMS total scores. Additionally, mindfulness significantly positively predicts suboptimal health levels. In other words, individuals with higher levels of trait mindfulness tend to observe their internal and external experiences more, label them with words, pay more attention to their current activities, and do not judge or react to their feelings, cognition, and emotions. They may experience fewer physical, psychological, and social suboptimal health symptoms, thus having higher suboptimal health levels. This aligns with previous research findings regarding the alleviating effects of mindfulness on various suboptimal health symptoms (Sharma and Rush, 2014; Bamber and Schneider, 2016; Whitaker et al., 2019). Furthermore, Table 3 shows the correlations between specific facets. Notably, there is a strong correlation between the Observing facet of FFMQ and various dimensions of SHMS. This suggests that being focused on the present moment, rather than acting unconsciously or absentmindedly, is more beneficial for one’s health. However, the Non-reacting facet scores have relatively weaker correlations with various dimensions of SHMS. Individuals with higher scores in this aspect tend to allow sensations, cognitions, and emotions to come and go without being attached or reactive. When revising the Chinese version of FFMQ, the reliability of data related to the Non-reacting facet was lower compared to the American sample. This could be due to differences in how Eastern and Western participants understand mindfulness (Deng et al., 2011). Therefore, overall, it can be concluded that higher levels of trait mindfulness predict higher levels of suboptimal health.



The mediating role of social support and stress

Firstly, the results of the mediation pathway analysis indicate that perceived social support significantly partially mediates the positive relationship between mindfulness and suboptimal health. Additionally, the serial mediation pathway from social support to stress is also significant. This suggests that participants with higher levels of trait mindfulness are more likely to report higher perceived social support, which is associated with higher suboptimal health levels. Mindfulness enables individuals to focus on their current experiences and be aware of the support they receive from their social networks (Kuhl and Boyraz, 2016). This promotes openness and sharing of emotions with others (Schellekens Melanie et al., 2016). Furthermore, mindfulness emphasizes an open attitude, increasing gratitude and empathy, which can enhance interactions with others and strengthen social relationships (Caputo, 2015), thereby increasing perceived social support (Swickert et al., 2018). Previous research has also explored how mindfulness affects social support (Kuhl and Boyraz, 2016) and the mediating role of social support in mindfulness’s improvement of fatigue (Sun et al., 2019). Moreover, the stress-buffering hypothesis, which this study references, posits that social support further improves health outcomes by regulating stress (Cohen and Wills, 1985). This aligns with the significant serial mediation pathway found in this study. However, given that the effects of mindfulness on both pathways from mindfulness to suboptimal health through social support are relatively small in this study, we offer a cautious interpretation of this aspect of the mechanism. Mindfulness involves the direct awareness of what is happening in the present moment, regardless of whether one’s experiences are positive, negative, or neutral. We suggest that individuals with higher levels of mindfulness tend to perceive and experience all events or stimuli with a more accepting mindset. These individuals do not engage in exaggerating evaluations or overinvolvement with relatively negative stress experiences. Therefore, they experience significantly less stress. In contrast, the perception of positive social support may not significantly differ based on mindfulness levels when compared to perceived stress. This is also reflected in the correlation coefficients between FFMQ and social support and CPSS scores, where the correlation with CPSS is much stronger than that with perceived social support. In summary, the current study’s results provide additional empirical evidence for the mechanisms by which mindfulness influences overall suboptimal health symptoms. This provides insights into the pathways through which mindfulness affects suboptimal health.

Secondly, perceived stress significantly partially mediates the positive relationship between mindfulness and suboptimal health, and the effect size of this pathway is relatively high. The stress-buffering hypothesis of mindfulness has some physiological evidence to support it. Mindfulness has been shown to alter two stress processing pathways in the brain: it increases the recruitment of prefrontal regulatory regions that may inhibit activity in stress processing regions (“top-down” regulatory pathways), and it may directly impact the reactivity of stress processing regions (“bottom-up” reduced stress reactivity pathways) (Creswell and Lindsay, 2014). In other words, mindfulness protects individuals from becoming excessively immersed in stress experiences by reducing stress evaluation and reactions, thus alleviating stress (Sharma and Rush, 2014; Bamber and Schneider, 2016). This ultimately reduces the adverse effects of stress on an individual’s physical and mental health. In addition, social support, through its buffering effect on stress, further improves an individual’s suboptimal health levels.



Implications

Our study distinguishes itself from previous research in the field by delving more deeply into the effects of mindfulness on sub-health and its subtle mechanisms. Whereas previous studies have broadly linked mindfulness to positive health outcomes, our study goes further by identifying the specific pathways of enhanced perceived social support and reduced stress levels as mediators in this relationship. The present study provides evidence for the directional and sequential chain mediating structure of mindfulness as a predictor of suboptimal health status by testing alternative structural models. Furthermore, the findings emphasize the practical value of mindfulness as a tool for improving health and well-being. Through thoughtful implementation, mindfulness practices can be effectively integrated into a variety of settings, providing an ongoing and efficacious strategy for improving public health. For example, programs such as MBSR can be integrated into healthcare settings and everyday life to provide patients with tools to manage stress and thereby prevent many stress-related health problems.



Limitations and future research

Although this study contributes to the understanding of the relationships between mindfulness, social support, stress, and suboptimal health by constructing an integrated model and supplementing existing research, it has some limitations. Firstly, while our sample size met the requirements of G-Power standards, it is relatively small. Additionally, we did not differentiate between individuals with and without mindfulness practice experience. Future research can further expand on this by incorporating participant perspectives. Secondly, in terms of measurement tools, we used only one self-developed item to measure perceived social support, which may have limitations. Future studies can further validate the mediation pathways of social support using commonly used social support assessment scales. Thirdly, it should be noted that there was no mindfulness intervention in this study. Future research could conduct a different duration of mindfulness intervention study to further validate the results of this study. Finally, most of the chain mediation in this study involves partial mediation, indicating that there may be other underlying mechanisms in the relationship between mindfulness and suboptimal health. Future research needs to continue exploring these mechanisms.

In conclusion, the present study showed that the cultivation of trait mindfulness may be advantageous for individuals’ sub-health, and perceived social support and perceived stress are important mechanisms underlying this effect.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by the Institutional Review Board (or Ethics Committee) of The Institute of Psychology, Chinese Academy of Sciences. 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

JL: Conceptualization, Investigation, Data curation, Writing – original draft. XZ: Conceptualization, Formal analysis, Methodology, Validation, Visualization, Writing – original draft, Writing – review & editing. YW: Conceptualization, Investigation, Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The authors would like to thank the participants of this study and the researchers who helped in various ways. The authors would also like to thank the reviewers for their detailed and valuable comments.



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.



Footnotes

1   https://www.wjx.cn/




 Reference


 Amiya, R. M., Poudel, K. C., Poudel-Tandukar, K., Pandey, B. D., and Jimba, M. (2014). Perceived family support, depression, and suicidal ideation among people living with HIV/AIDS: a cross-sectional study in the Kathmandu Valley, Nepal. PLoS One 9:114. doi: 10.1371/journal.pone.0090959 

 Bamber, M. D., and Schneider, J. K. (2016). Mindfulness-based meditation to decrease stress and anxiety in college students: a narrative synthesis of the research. Educ. Res. Rev. 18, 1–32. doi: 10.1016/j.edurev.2015.12.004


 Caputo, A. (2015). The relationship between gratitude and loneliness: the potential benefits of gratitude for promoting social bonds. Eur. J. Psychol. 11, 323–334. doi: 10.5964/ejop.v11i2.826 

 Chen, W., Zeng, J., Wang, W., Yang, B., Zhong, L. J., and Zhou, J. T. (2020). Comprehensive Metabolomic and Lipidomic analysis reveals metabolic changes after mindfulness training. Mindfulness 11, 1390–1400. doi: 10.1007/s12671-020-01359-w


 China Association of Chinese Medicine
. Clinical guidelines of Chinese medicine on sub-health. Neijing: China Press of Traditional Chinese Medicine (2006).


 Chung, P.-K., Zhang, C.-Q., Si, G., and Liu, J. (2016). Examination of construct validity of the Chinese short-form five facet mindfulness questionnaire in university students and elite athletes. Chin. J. Sport. Med. 35, 53–62. doi: 10.16038/j.1000-6710.2016.01.011


 Cohen, S., and Wills, T. A. (1985). Stress, social support, and the buffering hypothesis. Psychol. Bull. 98, 310–357. doi: 10.1037/0033-2909.98.2.310 

 Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived stress. J. Health Soc. Behav. 24:385. doi: 10.2307/2136404 

 Creswell, J. D., and Lindsay, E. K. (2014). How does mindfulness training affect health? A mindfulness stress buffering account. Curr. Dir. Psychol. Sci. 23, 401–407. doi: 10.1177/0963721414547415


 Deng, Y.-Q., Liu, X.-H., Rodriguez, M. A., and Xia, C.-Y. (2011). The five facet mindfulness questionnaire: psychometric properties of the Chinese version. Mindfulness 2, 123–128. doi: 10.1007/s12671-011-0050-9 

 Folkman, S., Lazarus, R. S., Pimley, S., and Novacek, J. (1987). Age differences in stress and coping processes. Psychol. Aging 2, 171–184. doi: 10.1037/0882-7974.2.2.171 

 Gu, W., Yang, X., Liu, X., and Xu, W. (2022). Mindfulness and negative emotions among females who inject drugs: the mediating role of social support and resilience. Int. J. Ment. Heal. Addict. 21, 3627–3640. doi: 10.1007/s11469-022-00812-2


 Gu, Y., Hu, J., Hu, Y., and Wang, J. (2016). Social supports and mental health: a cross-sectional study on the correlation of self-consistency and congruence in China. BMC Health Serv. Res. 16:207. doi: 10.1186/s12913-016-1463-x 

 Huali, Y. (2021). Discussion on the relationship between sub-health and preventive treatment of Disease,Constitution and syndrome of traditional Chinese medicine. Chin. Med. Mod. Dist. Educ. China 19, 73–76. doi: 10.3969/j.issn.1672-2779.2021.09.028


 Kuhl, M., and Boyraz, G. (2016). Mindfulness, general trust, and social support among trauma-exposed college students. J. Loss Trauma 22, 150–162. doi: 10.1080/15325024.2016.1212610


 Lazarus, R. S., and Folkman, S. (2020). Stress: appraisal and coping. Encycl. Behav. Med. 1913–1915. doi: 10.1007/978-1-4419-1005-9_215


 Li, Y., Li, X., Li, J., Zhang, F., Bai, G., Gama, C., et al. (2021). Application of the Chinese version of the Stress Perception Scale in representative community adult population. Chin. Ment. Health J. 35, 67–72.


 Ludwig, D. S. (2008). Mindfulness in medicine. JAMA 300:1350. doi: 10.1001/jama.300.11.1350 

 Majeed, M. H., Ali, A. A., and Sudak, D. M. (2018). Mindfulness-based interventions for chronic pain: evidence and applications. Asian J. Psychiatr. 32, 79–83. doi: 10.1016/j.ajp.2017.11.025 

 Querstret, D., Morison, L., Dickinson, S., Cropley, M., and John, M. (2020). Mindfulness-based stress reduction and mindfulness-based cognitive therapy for psychological health and well-being in nonclinical samples: a systematic review and meta-analysis. Int. J. Stress. Manag. 27, 394–411. doi: 10.1037/str0000165 

 Ruffault, A., Czernichow, S., Hagger, M. S., Ferrand, M., Erichot, N., Carette, C., et al. (2017). The effects of mindfulness training on weight-loss and health-related behaviours in adults with overweight and obesity: a systematic review and meta-analysis. Obesity Res. Clin. Pract. 11, 90–111. doi: 10.1016/j.orcp.2016.09.002 

 Schellekens Melanie, P., Tamagawa, R., Labelle, L. E., Speca, M., Stephen, J., Drysdale, E., et al. (2016). Mindfulness-based Cancer recovery (MBCR) versus supportive expressive group therapy (SET) for distressed breast Cancer survivors: evaluating mindfulness and social support as mediators. J. Behav. Med. 40, 414–422. doi: 10.1007/s10865-016-9799-6


 Sharma, M., and Rush, S. E. (2014). Mindfulness-based stress reduction as a stress management intervention for healthy individuals. J. Evid. Based Complement. Alternat. Med. 19, 271–286. doi: 10.1177/2156587214543143 

 Sun, J., Wang, X., Wang, Y., Du, X., and Zhang, C. (2019). The mediating effect of perceived social support on the relationship between mindfulness and burnout in special education teachers. J. Community Psychol. 47, 1799–1809. doi: 10.1002/jcop.22229 

 Swickert, R., Bailey, E., Hittner, J., Spector, A., Benson-Townsend, B., and Silver, N. C. (2018). The mediational roles of gratitude and perceived support in explaining the relationship between mindfulness and mood. J. Happiness Stud. 20, 815–828. doi: 10.1007/s10902-017-9952-0


 Taylor, S. E. (2011). Social support: a review. Oxford Handb. Health Psychol. 1, 189–214.


 Wang, S., Zheng, R., Jiuling, W., and Liu, X. (2014). The application of mindfulness-based stress reduction in medicine. Chin. J. Clin. Psych. 22:947. doi: 10.16128/j.cnki.1005-3611.2014.05.091


 Waqas, A., Turk, M., Naveed, S., Amin, A., Kiwanuka, H., Shafique, N., et al. (2018). Perceived social support among patients with burn injuries: a perspective from the developing world. Burns 44, 168–174. doi: 10.1016/j.burns.2017.06.014 

 Wen, X., Zhang, Q., Liu, X., Du, J., and Xu, W. (2021). Momentary and longitudinal relationships of mindfulness to stress and anxiety among Chinese elementary school students: mediations of cognitive flexibility, self-awareness, and social environment. J. Affect. Disord. 293, 197–204. doi: 10.1016/j.jad.2021.06.038 

 Whitaker, R. C., Herman, A. N., Dearth-Wesley, T., Hubbell, K., Huff, R., Heneghan, L. J., et al. (2019). The Association of Fatigue with dispositional mindfulness: relationships by levels of depressive symptoms, sleep quality, childhood adversity, and chronic medical conditions. Prev. Med. 129:105873. doi: 10.1016/j.ypmed.2019.105873 

 Xu, J., Feng, L.-y., Luo, R., Qiu, J.-c., Zhang, J.-h., Zhao, X.-s., et al. (2011). Assessment of the reliability and validity of the sub-health measurement scale Version1.0. J. South. Med. Univ. 31, 33–38.

 Xue, Y., Xu, J., Liu, G., Huang, C., Feng, Y., Xu, M., et al. (2021). Evaluation of sub-health status of Chinese urban residents using the sub-health measurement scale version 1.0. Chin. Gen. Pract. 24, 834–841. doi: 10.12114/j.issn.1007-9572.2020.00.530


 Zhang, D., Lee, E. K., Mak, E. C., Ho, C. Y., and Wong, S. Y. (2021). Mindfulness-based interventions: an overall review. Br. Med. Bull. 138, 41–57. doi: 10.1093/bmb/ldab005 

 Zhao, R., and Song, Z. (2002). Progress in the study of sub-health problems. Chin. J. Soc. Med. 19, 10–13. doi: 10.3969/j.issn.1673-5625.2002.01.004


 Zhou, H., and Long, L. (2004). Statistical remedies for common method biases. Adv. Psychol. Sci. 12, 942–950.



Copyright
 © 2024 Liang, Zhang and Wang. 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: 28 March 2024
doi: 10.3389/fpsyg.2024.1363065








[image: image2]

Potential categories of employment stress among rural college students and their relationship to employment psychology

Xinyue Wu1,2*, Kyung Yee Kim2* and Ziting Jian2


1Student Affairs Department, Qingdao University of Technology, Qingdao, China

2Department of Education, General Graduate School, The Catholic University of Korea, Bucheon-si, Republic of Korea

Edited by
 Edgar Galindo, University of Évora, Portugal

Reviewed by
 Sofia Levano, Universidad Ricardo Palma, Peru
 Qiaolis Sun, Longhua Hospital Affiliated to Shanghai University of TCM, China
 Slawomir Banaszak, Adam Mickiewicz University, Poland

*Correspondence
 Xinyue Wu, xinyuewu@catholic.ac.kr; Kyung Yee Kim, clara90@catholic.ac.kr 

Received 29 December 2023
 Accepted 21 March 2024
 Published 28 March 2024

Citation
 Wu X, Kim KY and Jian Z (2024) Potential categories of employment stress among rural college students and their relationship to employment psychology. Front. Psychol. 15:1363065. doi: 10.3389/fpsyg.2024.1363065
 

Background: Psychological problems related to employment are among the most common psychological problems faced by rural college students. Employment stress is an important factor affecting the development of psychological health in employees; thus, reducing employment stress can improve the psychological state of employment.

Objective: This study aimed to understand the potential profiles of employment stress among rural college students to determine the relationship between different profiles and employment psychology.

Methods: This study was conducted in a higher education institution in Qingdao, Shandong Province, China between June and December 2023, and 249 rural college students participated. The Employment Stress Scale and Employment Psychology Scale were used to collect the data. Data were analyzed using latent profile analysis, independent sample t-tests, and binary logistic regression analysis.

Results: The results showed that rural university students were categorized into low-level (49.80%) and high-level (50.21%) employment stress groups. There was a statistically significant difference between the employment psychology of rural college students in the low- and high-level groups (p < 0.001). Juniors/seniors were more likely to be classified in the high-level group (OR = 0.477, p = 0.011).

Conclusion: Intervention programs should be developed and implemented to address the characteristics of employment stress among rural college students with different profiles to promote the healthy development of their attitudes toward employment.
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1 Introduction

Statistics from China’s Ministry of Education of the People’s Republic of China (n.d.) showed that the number of college students in China was 30.32 million in 2019, and as of 2022 had risen as high as 36.56 million, with rural college students accounting for about 47% of the total. The above data is evidence of the high growth rate in the number of college students in China in recent years, and the number of employed people is also increasing (Senekal and Smith, 2022; Yin, 2022). However, there is no large-scale postgraduate expansion and recruitment program in China, which leads to a grim employment situation for college students (Pei, 2021; Li, 2022; Li et al., 2022; Xiong et al., 2022; Zhi, 2023). This phenomenon causes college students to adapt to their current form of employment; however, the process of adaptation produces complex and fluctuating psychological changes related to employment. All of these factors are usually referred to as “employment psychology” (Achdut and Refaeli, 2020; Wei, 2023).

Employment psychology plays an important role in the lives, studies, employment, and career choices of college students (Hernández-Sánchez et al., 2020). Previous studies have shown that good employment psychology can help mobilize college students’ strong learning motivation and improve their comprehensive ability to adapt to the employment environment in China (Luciano et al., 2021; Senekal and Smith, 2022). In contrast, poor employment psychology affects college students’ thinking patterns and memory and reduces their employment competitiveness (Jackson and Tomlinson, 2020; Wan Mohd Yunus et al., 2021; Peng et al., 2023). In summary, good employment psychology is of great significance in promoting the successful employment of rural college students.

However, the results of the current study show that the employment psychological level of college students is generally not high (Liu et al., 2019; Saddik et al., 2020; Song et al., 2021), and rural college students are more prone to negative psychological factors, such as low self-esteem and anxiety due to the heavy economic burden carried by their families, leading to low self-evaluation and a narrowing of the scope of employment (Chen et al., 2020; Pillay et al., 2020). In addition, most parents of rural college students have a low level of education, lack appropriate parenting styles, and provide insufficient emotional support, which leads to difficulties in regulating the emotions of rural college students and a poor employment mentality, diminishing the effects of employment. Therefore, it is important to explore the potential factors influencing rural college students’ employment psychology to enhance their employability and help them succeed.

According to social resources theory, scarcity of social resources leads to great stress and affects the mental health of individuals (Brunner et al., 2019; Goldmann, 2019). Employment stress refers to a series of physiological, psychological, and behavioral response processes that arise from internal and external stressors during an individual’s job search and selection (Ganster and Rosen, 2013; Wong et al., 2021). For rural college students in the process of seeking employment, there are problems such as the poor job market, poor employability, and insufficient social support (Mishra, 2020). These many sources of employment-related pressure result in enormous pressure, representing a major component in their employment psychology makeup (Arias-de la Torre et al., 2019).

Lee (2020) research showed a negative correlation between employment stress and employment psychology in a group of rural college students. Compared with rural college students with a high level of employment stress, rural college students with a low level of employment stress have a more objective personal evaluation, a better outlook on employment, and a healthier employment psychology. These results suggest that alleviating employment pressure on rural college students may be an important focus for improving their employment psychology. However, most studies have assessed the employment stress levels of rural college students only by evaluating their total employment stress scores, ignoring the group heterogeneity of rural college students’ employment stress, and therefore these results cannot provide precise suggestions for the development and implementation of relevant interventions.

Previous studies have shown that employment stress includes many aspects such as personal factors, social environment, family and friends, school, and professional issues, and that rural college students have different characteristics of employment stress when they face different employment dilemmas (Szromek and Wolniak, 2020; Kossek et al., 2021; Ojo et al., 2021; Rawal, 2023). According to the characteristics of the employment pressure on rural college students, formulating individualized employment guidance and support will help adjust their employment psychology and employment outlook, and effectively help rural college students achieve successful employment (Li et al., 2022). Previous studies showed that rural college students with the same employment psychology presented different employment stress characteristics (Belle et al., 2022; von Keyserlingk et al., 2022). Therefore, correctly assessing the employment stress characteristics of rural college students can guide researchers in developing individualized intervention strategies to promote their employment-related mental health.

Potential profile analysis classifies individuals into potential profiles based on the intersection of multiple features of the observed variables (Marsh et al., 2009; Lanza and Rhoades, 2013; Yang Q. et al., 2022). Thus, latent profile analysis can categorize rural college students with the same employment stress traits and characteristics into similar categories, ensuring intergroup heterogeneity among rural college students. Previous studies have analyzed stress, positive thoughts, anxiety, and needs using latent profile analysis with college students as research subjects. However, potential profiling of categories of employment stress among rural college students has not yet been conducted. Therefore, this study aims to identify the potential profiles of employment stress among rural college students, explore the factors affecting the classification of employment stress subgroups in terms of demographic characteristics, compare the employment psychology of rural college students in different employment stress subgroups, and provide targeted suggestions to induce an appropriate employment psychology.



2 Methods


2.1 Participants

A total of 254 rural college students enrolled in a higher education institution in Qingdao, Shandong Province, China, ranging from freshmen to seniors, were selected from August to November 2023 using convenience sampling. The inclusion criteria were: no mental disorders, informed consent, voluntary participation, and good physical health. The exclusion criteria were being under 18 years of age and not likely to seek employment. Of the 254 rural college students initially identified for research, 5 were excluded due to 20% or more of the questionnaire remaining unanswered and obvious patterns, giving a final total of 249 research subjects (67.9% female), an effective questionnaire recovery rate of 0.98.



2.2 Research process

The process was approved by the Bioethics Review Committee of Sacred Heart Campus of The Catholic University of Korea (CUK-IRB) (Institutional Review Board) (Number: 1040395–202,312-031). By reading the records of one-on-one heart-to-heart conversations among college students and checking the information in the students’ files, the research subjects eligible for this study were included. The help of the school leaders was sought to explain the purpose and significance of this study, to inform the students of the voluntary nature of the survey, and assure them the relevant information would be kept strictly confidential. Verbal consent was then received from the student participants. Relevant questionnaires were then collected by counselors and classroom teachers, and each questionnaire took approximately 25–30 min to complete.




3 Instruments


3.1 The demographic questionnaire

The General Demographic Information form was used to collect demographic characteristics of rural college students, and gathered basic information such as gender, age, grade level, and whether or not they were student leaders.



3.2 Employment stressors questionnaire

The Employment Stressor Scale utilizes the Employment Stressor Moderation Questionnaire developed by Dai (2009). This employment stressor scale has been widely used in China and has been shown to have good reliability. The Employment Stressors Scale consists of five parts: personal factors (five items), social environment factors (four), family and friends factors (four), school factors (three), and professional factors (five), for a total of 21 items. Each item was rated on a 5-point Likert scale ranging from “1 (not at all compliant)” to “5 (fully compliant).” The total score ranged from 21 to 105, with higher scores indicating higher levels of employment stress. The Cronbach’s alpha coefficient for this scale in this study was 0.812.



3.3 Employment psychology questionnaire

The Employment Psychology Scale was adopted from Liu (2010) self-edited Employment Psychology Questionnaire for College Students. The Employment Psychology Scale has been validated for research use with Chinese groups and consists of four parts: Preparation for Employment (12 items), Employment Perceptions (10), Employability (8), and Employment Perceptions (7), giving 37 items in total. Each item was rated on a 5-point Likert scale ranging from “1 (not at all compliant)” to “5 (fully compliant).” The total score ranged from 37 to 185, with higher scores representing a greater psychological likelihood of employment. Cronbach’s coefficient for this scale in this study was 0.763.



3.4 Data analyses

Potential profiles were analyzed using Mplus 7.0. From the initial one-profile model to the final four-profile model, all the parameters were estimated by gradually increasing the number of profiles until the best-fit index emerged. The Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) were used to identify the optimal model, followed by Lo–Mendell–Rubin (LMR) p-values and Bootstrap Likelihood Ratio Test (BLRT) p-values to determine whether the former profile was the best-fitting model. The specific criteria were as follows: smaller AIC and BIC values implied a better model fit. The values of LMRT (p) and BLRT (p) were less than 0.05, implying that the previous profile was the best-fitting model. In addition, entropy values greater than 0.8 meant that the potential profiles were well separated.

Other data analyses were performed using the IBM SPSS software (version 25.0). The results of the histogram and Q-Q plot analyses showed that the data in this study conformed to an approximately normal distribution. After determining the optimal model, mean ± standard deviation was used to describe the employment stress scores. Independent sample t-tests were conducted to compare the psychological differences in employment experienced by participants across potential profiles. The relationship between the factors affecting the potential employment pressure profile and demographic characteristics was explored using chi-square tests and a multiple regression analysis.




4 Results


4.1 Latent profiles of employment stress

This study analyzed models with different numbers of profiles and compared four models. The AIC and BIC of the two-profile model are significant as well as entropy values greater than 0.8 for the two-profile model, although they are not minimized, for the LMRT(p) and BLRT(p) values. The LMRT(p) values were not significant when comparing the two- and three-profile models, indicating that the three-profile model was not superior to the two-profile model. Table 1 presents the model fit statistics for the potential profile estimates.



TABLE 1 Results of applying the potential profile model of employment pressure on rural college students (N = 249).
[image: Table1]

Each profile was named based on the score for each dimension of employment stress. The results of this study show a significant difference in employment stress dimension scores between the two subgroups of rural college students. Consequently, the two employment stress profile model categories were designated as high- and low-level groups. This is shown in Table 2 and Figure 1.



TABLE 2 Difference-in-differences analysis of scores on dimensions of two potential profiles of employment stress among rural college students (N = 249).
[image: Table2]

[image: Figure 1]

FIGURE 1
 Line graph of mean scores for each dimension of the two potential profiles of employment stress among rural college students.


Profile 1 (high overall group, 49.4%) had a high probability of occurrence for almost all the items. Compared to Profile 2, Profile 1 scored higher on personal, social environment, family and friends, school, and professional issues. This indicated that this group of rural college students experienced high levels of employment stress. Profile 2 (low overall group: 50.6%) had a low probability of appearing at a low level for almost all items. This indicates that this group of rural college students experienced a low level of employment pressure.



4.2 Differences in employment psychology

As shown in Table 3, there were statistically significant differences between the two groups in terms of employability (t = 3.969, p < 0.001), employment cognition (t = 2.272, p = 0.024), and employment psychology (t = 2.101, p = 0.037), and the differences were statistically significant.



TABLE 3 Differences in the level of employment psychology among rural college students in different employment stress groups (N = 249).
[image: Table3]



4.3 Differences in characteristics

As shown in Tables 4, 5, there was a significant difference between the two groups of rural college students at the grade level (χ2 = 4.997, p = 0.025), with juniors and seniors more likely to be in the high-level group (OR = 2.134, CI = 1.157–3.93, p = 0.015).



TABLE 4 Differences in demographic distribution of employment stress types among rural college students in different employment stress groups (N = 249).
[image: Table4]



TABLE 5 Regression analysis of employment stress characteristics of rural college students across potential profiles (N = 249).
[image: Table5]




5 Discussion

This study not only explored the employment stress characteristics of rural college students but also investigated potential employment stress categories and the relationship between those stress categories and employment psychology. Ultimately, the results of this study indicate that rural college students can be categorized into two employment stress subgroups and that these subgroups can provide directions for intervention and points of focus for future research.

The results of the potential profile analysis highlight significant individual differences in the employment pressure of rural college students in this study, which can be divided into a low-level group (Category 1) and a high-level group (Category 2), accounting for 49.40 and 50.60% of the total number, respectively, indicating serious polarization in the employment pressure of rural college students.

The reasons for this may be related to different individual perceptions of employment opportunities. For example, Yang S. et al. (2022) showed that the more sensitive the perception of employment opportunities, the greater the individual’s employment stress. Therefore, colleges, universities, and recruiters should communicate and exchange more information to convey the real employment situation to rural college students and help them establish correct perceptions of employment opportunities.

The results showed that those in the high level group had higher scores for personal factors, social environment, family and friends, school, and professional issues, suggesting that employment stress among rural college students is the result of a combination of factors. This result is consistent with the findings of Li et al. (2022), whose study showed that personal and professional factors are related to students’ personal evaluations and employment expectations, and that low personal evaluations and high employment expectations often lead to a loss of individual self-confidence in employment and a sudden increase in employment pressure. In addition, according to the stimulus-physiological/psychological-response (SOR) theoretical model, external factors can produce a direct psychological response in the body: when the employment social environment the is highly competitive, there are too few jobs, and the school’s previous students have poor employment records, it will increase the individual’s employment panic (Ardern et al., 2012; Anselme and Güntürkün, 2019; Mladenović et al., 2023).

Salami et al. (2021) showed that family support was strongly related to individuals’ employment stress. This study suggested that social support from family and friends increases college students’ sense of security and reduces negative emotions. In addition, the contrast between the high expectations of the parents of rural college students and the currently highly competitive employment environment may also increase employment pressure on these students.

Another factor is that the economic conditions in which the families of rural college students exist tend to be, at best, average, and raising a college student exhausts most of the family’s resources; parents therefore expect their children to find a good job and help their families, which leads to great pressure on rural college students to find employment.

Based on these factors, schools should encourage students to establish a correct view of career choices, change the traditional concept of employment, give full play to their own strengths, and choose suitable employment positions. Teachers should organize class meetings with outstanding graduates to enhance rural college students’ confidence in employment. Simultaneously, an integrated school-family training model should be established to mobilize the emotional support of family and friends for these students.

The results also show that gender and being a student leader have no effect on employment pressure, mainly because the trend of rural college students choosing to go to higher education has gradually become more prominent, and the number of students going to graduate school has been increasing annually, while the number of urban students has been decreasing. This phenomenon shows that, although an urban–rural gap still exists, the differences in job characteristics in the primary and secondary labor markets are widening, and rural students dominate the examination group. Therefore, the influence of student cadres and gender factors on rural university students’ employment pressure is relatively small, and the main factors still lie in the rural economy and the structural problems of the labor market.

The results also highlighted the difference between the low- and high-level groups on the total scores of Employability, Employment Perceptions, and Employment Psychology (Lee, 2020; Yang S. et al., 2022), which is consistent with the studies of Lee. On the one hand, this may be due to the fact that rural college students under significant pressure to find employment will be immersed in negative emotions and adopt negative coping methods, such as implicit learning and avoidance, to deal with this pressure. This ultimately leads to reduced learning input behavior, decreased employability, and increased negative emotions.

The fact that most rural college students are first-generation college students in their families, with relatively fewer social resources available and less employment information and opportunities can cause them to be picky about employment positions and blindly follow current trends and exhibit other behaviors during the employment process, which affects employment cognition and leads to poor employment psychology. In summary, schools should pay attention to providing psychological guidance for rural college students, open public psychological counseling rooms, and effectively monitor the psychological condition of rural college students. They should establish an effective employment training system, carry out timely employment guidance, help rural college students set up correct employment goals, and provide effective employment assistance.

A key aspect of the results was the identification of grade level as an important indicator for identifying high employment stress among college students. This study found that rural junior/senior college students were more likely to fall into the high-level group, which is consistent with the findings of previous research. This may be due to the fact that juniors/seniors are at the fork of employment and further education and are directly faced with the problem of solving the employment problem, making employment pressures relatively greater. There is also the fact that after apprenticeships and internships, junior and senior students have a clearer understanding of the vocational skills required for employment positions, while their own professional knowledge is not yet solidly grasped, leading fear of being rejected for employment by employers.

Previous studies have found gender differences in employment stress and indicated that women experience higher levels of employment stress than men because they are more sensitive and perceive stress more easily, while men are more resilient to setbacks and have greater mental toughness in withstanding the psychological stress caused by factors related to employment (Juster et al., 2019; Christiansen and Berke, 2020; Debowska et al., 2022). In addition, Wang’s research showed that the employment pressure on college students who are only children is often lower than that on students from larger families, due to the fact that one-child families can utilize all the family resources of the family and devote more parental attention and care to the child. This gives such children more sources of social support and helps to alleviate the employment pressure (Chang et al., 2020; Islam et al., 2020; Owens et al., 2020). On the other hand, children with siblings who have to solve employment problems on their own and often bear the responsibility of taking care of those siblings are more eager and under pressure to obtain employment, which increases their stress. However, while data was gathered on gender and one-child v. multi-child families, neither issue was included in the regression equation model in this study. In relation to gender. For the issue of whether participants were from one-child or multi-child families, the issue was omitted because of the relatively proportion number of women, who almost always have siblings, and the relatively small sample size of men, who form the majority of only children (Chow et al., 2019; Goodman, 2020).

This study considered the heterogeneity of rural college students; the potential categories of employment stress among rural college students were explored using potential profile analysis, and their relationships with psychological and sociodemographic employment profiles were analyzed, which provided a theoretical basis for the development of targeted psychological interventions. However, this study has several limitations. First, it examined only rural college students at a single higher education institution in Shandong Province. This implies a possible selection bias because rural development is uneven across regions in China; employment pressure may therefore vary. Future research should investigate the current status of employment stress among rural college students in multiple regions and colleges to increase sample diversity. Second, this study did not fully consider the effect of covariates when conducting LPA; therefore, subsequent studies should incorporate additional covariates based on relevant theories to ensure grouping accuracy.



6 Conclusion

This study analyzed the characteristics of employment stress among rural college students through potential profile analysis and identified a low-level group (Category 1) and a high-level group (Category 2). This study found differences in employment psychology between the two groups. Grade level as a risk factor for employment stress among rural college students. In conclusion, the different categorization characteristics of rural college students’ employment stress can help schools identify potential high-risk groups at an early stage and provide timely and targeted interventions. Such interventions can have beneficial effects and effectively alleviate the employment stress of rural college students.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Bioethics Review Committee of Sacred Heart Campus of The Catholic University of Korea (CUK-IRB) (Institutional Review Board) (Number: 1040395-202312-031). 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

XW: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Validation, Writing – original draft, Writing – review & editing. KK: Formal analysis, Project administration, Supervision, Writing – review & editing. ZJ: Data curation, Software, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The authors would like to thank the leaders, teachers, and students of Qingdao University of Technology for their help and support.



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

 Achdut, N., and Refaeli, T. (2020). Unemployment and psychological distress among young people during the COVID-19 pandemic: psychological resources and risk factors. Int. J. Environ. Res. Public Health 17:7163. doi: 10.3390/ijerph17197163 

 Anselme, P., and Güntürkün, O. (2019). Incentive hope: a default psychological response to multiple forms of uncertainty. Behav. Brain Sci. 42:e58. doi: 10.1017/S0140525X18002194 

 Ardern, C. L., Taylor, N. F., Feller, J. A., and Webster, K. E. (2012). A systematic review of the psychological factors associated with returning to sport following injury. Br. J. Sports Med. 47, 1120–1126. doi: 10.1136/bjsports-2012-091203

 Arias-de la Torre, J., Fernández-Villa, T., Molina, A. J., Amezcua-Prieto, C., Mateos, R., Cancela, J. M., et al. (2019). Psychological distress, family support and employment status in first-year university students in Spain. Int. J. Environ. Res. Public Health 16:1209. doi: 10.3390/ijerph16071209 

 Belle, M. A., Antwi, C. O., Ntim, S. Y., Affum-Osei, E., and Ren, J. (2022). Am I gonna get a job? Graduating students’ psychological capital, coping styles, and employment anxiety. J. Career Dev. 49, 1122–1136. doi: 10.1177/08948453211020124

 Brunner, B., Igic, I., Keller, A. C., and Wieser, S. (2019). Who gains the most from improving working conditions? Health-related absenteeism and presenteeism due to stress at work. Eur. J. Health Econ. 20, 1165–1180. doi: 10.1007/s10198-019-01084-9 

 Chang, J., Wang, S.-W., Mancini, C., McGrath-Mahrer, B., and Orama de Jesus, S. (2020). The complexity of cultural mismatch in higher education: norms affecting first-generation college students’ coping and help-seeking behaviors. Cult. Divers. Ethn. Minor. Psychol. 26, 280–294. doi: 10.1037/cdp0000311 

 Chen, S., Mei, R., Tan, C., Li, X., Zhong, C., and Ye, M. (2020). Psychological resilience and related influencing factors in postoperative non-small cell lung cancer patients: a cross-sectional study. Psychooncology 29, 1815–1822. doi: 10.1002/pon.5485 

 Chow, A., Dharma, C., Chen, E., Mandhane, P. J., Turvey, S. E., Elliott, S. J., et al. (2019). Trajectories of depressive symptoms and perceived stress from pregnancy to the postnatal period among Canadian women: impact of employment and immigration. Am. J. Public Health 109, S197–S204. doi: 10.2105/AJPH.2018.304624 

 Christiansen, D. M., and Berke, E. T. (2020). Gender-and sex-based contributors to sex differences in PTSD. Curr. Psychiatry Rep. 22, 1–9. doi: 10.1007/s11920-020-1140-y

 Dai, K. (2009). A study on the relationship between employment stressors and coping styles and personality types among college students. Master's Thesis, Jilin: Northeast Normal University.

 Debowska, A., Horeczy, B., Boduszek, D., and Dolinski, D. (2022). A repeated cross-sectional survey assessing university students' stress, depression, anxiety, and suicidality in the early stages of the COVID-19 pandemic in Poland. Psychol. Med. 52, 3744–3747. doi: 10.1017/S003329172000392X 

 Ganster, D. C., and Rosen, C. C. (2013). Work stress and employee health: a multidisciplinary review. J. Manag. 39, 1085–1122. doi: 10.1177/0149206313475815

 Goldmann, G. (2019). Handbook of social resource theory: theoretical extensions, empirical insights, and social applications. J. Soc. Sci. 56, 139–140. doi: 10.1016/j.soscij.2019.01.012

 Goodman, S. H. (2020). Intergenerational transmission of depression. Annu. Rev. Clin. Psychol. 16, 213–238. doi: 10.1146/annurev-clinpsy-071519-113915

 Hernández-Sánchez, B. R., Cardella, G. M., and Sánchez-García, J. C. (2020). Psychological factors that lessen the impact of covid-19 on the self-employment intention of business administration and economics’ students from latin america. Int. J. Environ. Res. Public Health 17:5293. doi: 10.3390/ijerph17155293 

 Islam, M. S., Sujan, M. S. H., Tasnim, R., Sikder, M. T., Potenza, M. N., and Van Os, J. (2020). Psychological responses during the COVID-19 outbreak among university students in Bangladesh. PLoS One 15:e0245083. doi: 10.1371/journal.pone.0245083 

 Jackson, D., and Tomlinson, M. (2020). Investigating the relationship between career planning, proactivity and employability perceptions among higher education students in uncertain labour market conditions. High. Educ. 80, 435–455. doi: 10.1007/s10734-019-00490-5

 Juster, R.-P., de Torre, M. B., Kerr, P., Kheloui, S., Rossi, M., and Bourdon, O. (2019). Sex differences and gender diversity in stress responses and allostatic load among workers and LGBT people. Curr. Psychiatry Rep. 21, 1–11. doi: 10.1007/s11920-019-1104-2

 Kossek, E. E., Perrigino, M., and Rock, A. G. (2021). From ideal workers to ideal work for all: a 50-year review integrating careers and work-family research with a future research agenda. J. Vocat. Behav. 126:103504. doi: 10.1016/j.jvb.2020.103504

 Lanza, S. T., and Rhoades, B. L. (2013). Latent class analysis: an alternative perspective on subgroup analysis in prevention and treatment. Prev. Sci. 14, 157–168. doi: 10.1007/s11121-011-0201-1 

 Lee, K. (2020). Social support and self-esteem on the association between stressful life events and mental health outcomes among college students. Soc. Work Health Care 59, 387–407. doi: 10.1080/00981389.2020.1772443 

 Li, Y. (2022). Analysis of employment destinations of Shanghai college graduates based on the AHP model. Adv. Appl. Math. 11, 3745–3752. doi: 10.12677/AAM.2022.116402

 Li, X., Pu, R., and Liao, H. (2022). The impacts of innovation capability and social adaptability on undergraduates’ employability: the role of self-efficacy. Front. Psychol. 13:954828. doi: 10.3389/fpsyg.2022.954828 

 Li, T., Sun, X., and Wu, Z. (2022). How does the employment situation of fresh graduates of Chinese universities change in the context of the 2021 epidemic? -an empirical study based on national survey data in 2021 and 2020. J. East China Normal Univ. 40:100–113. doi: 10.16382/j.cnki.1000-5560.2022.02.008

 Liu, C. (2010). Research on the employment psychological problems of contemporary college students and their influencing factors Jilin University, 13. (PhD dissertation) Available at: https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CDFD0911&filename=2010107622.nh

 Liu, X., Ping, S., and Gao, W. (2019). Changes in undergraduate students’ psychological well-being as they experience university life. Int. J. Environ. Res. Public Health 16:2864. doi: 10.3390/ijerph16162864 

 Luciano, M., Sampogna, G., Del Vecchio, V., Giallonardo, V., Palummo, C., Andriola, I., et al. (2021). The impact of clinical and social factors on the physical health of people with severe mental illness: results from an Italian multicentre study. Psychiatry Res. 303:114073. doi: 10.1016/j.psychres.2021.114073

 Marsh, H. W., Lüdtke, O., Trautwein, U., and Morin, A. J. (2009). Classical latent profile analysis of academic self-concept dimensions: synergy of person-and variable-centered approaches to theoretical models of self-concept. Struct. Equ. Model. Multidiscip. J. 16, 191–225. doi: 10.1080/10705510902751010

 Ministry of Education of the People’s Republic of China. Number of Students of Formal Education by Type and Level. Available at: http://www.moe.gov.cn/jyb_sjzl/moe_560/2021/quanguo/202301/t20230104_1038067.html.

 Mishra, S. (2020). Social networks, social capital, social support and academic success in higher education: a systematic review with a special focus on ‘underrepresented’students. Educ. Res. Rev. 29:100307. doi: 10.1016/j.edurev.2019.100307

 Mladenović, D., Todua, N., and Pavlović-Höck, N. (2023). Understanding individual psychological and behavioral responses during COVID-19: application of stimulus-organism-response model. Telematics Inform. 79:101966. doi: 10.1016/j.tele.2023.101966 

 Ojo, A. O., Fawehinmi, O., and Yusliza, M. Y. (2021). Examining the predictors of resilience and work engagement during the COVID-19 pandemic. Sustain. For. 13:2902. doi: 10.3390/su13052902

 Owens, M. R., Brito-Silva, F., Kirkland, T., Moore, C. E., Davis, K. E., Patterson, M. A., et al. (2020). Prevalence and social determinants of food insecurity among college students during the COVID-19 pandemic. Nutrients 12:2515. doi: 10.3390/nu12092515

 Pei, K. (2021). R& D human capital allocation and technological innovation: a heterogeneous educational level perspective. Sci. Technol. Prog. Res. 38, 11–20.

 Peng, Y., Lv, S. B., Low, S. R., and Bono, S. A. (2023). The impact of employment stress on college students: psychological well-being during COVID-19 pandemic in China. Curr. Psychol. 1–12. doi: 10.1007/s12144-023-04785-w

 Pillay, A. L., Thwala, J. D., and Pillay, I. (2020). Depressive symptoms in first year students at a rural south African university. J. Affect. Disord. 265, 579–582. doi: 10.1016/j.jad.2019.11.094

 Rawal, D. M. (2023). Work life balance among female school teachers [k-12] delivering online curriculum in Noida [India] during COVID: empirical study. Manag. Educ. 37, 37–45. doi: 10.1177/0892020621994303

 Saddik, B., Hussein, A., Sharif-Askari, F. S., Kheder, W., Temsah, M.-H., Koutaich, R. A., et al. (2020). Increased levels of anxiety among medical and non-medical university students during the COVID-19 pandemic in the United Arab Emirates. Risk Manag. Healthc. Policy 13, 2395–2406. doi: 10.2147/RMHP.S273333 

 Salami, T., Lawson, E., and Metzger, I. W. (2021). The impact of microaggressions on black college students’ worry about their future employment: the moderating role of social support and academic achievement. Cult. Divers. Ethn. Minor. Psychol. 27, 245–255. doi: 10.1037/cdp0000340

 Senekal, J. S., and Smith, M. R. (2022). Assessing the employability and employment destinations of professional psychology alumni. S. Afr. J. Psychol. 52, 11–22. doi: 10.1177/00812463211025466

 Song, B., Zhao, Y., and Zhu, J. (2021). COVID-19-related traumatic effects and psychological reactions among international students. J. Epidemiol. Global Health 11:117. doi: 10.2991/jegh.k.201016.001

 Szromek, A. R., and Wolniak, R. (2020). Job satisfaction and problems among academic staff in higher education. Sustain. For. 12:4865. doi: 10.3390/su12124865

 von Keyserlingk, L., Yamaguchi-Pedroza, K., Arum, R., and Eccles, J. S. (2022). Stress of university students before and after campus closure in response to COVID-19. J. Community Psychol. 50, 285–301. doi: 10.1002/jcop.22561 

 Wan Mohd Yunus, W. M. A., Badri, S. K. Z., Panatik, S. A., and Mukhtar, F. (2021). The unprecedented movement control order (lockdown) and factors associated with the negative emotional symptoms, happiness, and work-life balance of Malaysian university students during the coronavirus disease (COVID-19) pandemic. Front. Psych. 11:566221. doi: 10.3389/fpsyt.2020.566221 

 Wei, X. (2023). Macro-educational approach on employment psychological disorders among college students: an educational psychology perspective. CNS Spectr. 28:S101. doi: 10.1017/S1092852923005060

 Wong, A. K. F., Kim, S. S., Kim, J., and Han, H. (2021). How the COVID-19 pandemic affected hotel employee stress: employee perceptions of occupational stressors and their consequences. Int. J. Hosp. Manag. 93:102798. doi: 10.1016/j.ijhm.2020.102798

 Xiong, W., Yang, J., and Shen, W. (2022). Higher education reform in China: a comprehensive review of policymaking, implementation, and outcomes since 1978. China Econ. Rev. 72:101752. doi: 10.1016/j.chieco.2022.101752

 Yang, S., Yang, J., Yue, L., Xu, J., Liu, X., Li, W., et al. (2022). Impact of perception reduction of employment opportunities on employment pressure of college students under COVID-19 epidemic–joint moderating effects of employment policy support and job-searching self-efficacy. Front. Psychol. 13:986070. doi: 10.3389/fpsyg.2022.986070 

 Yang, Q., Zhao, A., Lee, C., Wang, X., Vorderstrasse, A., and Wolever, R. Q. (2022). Latent profile/class analysis identifying differentiated intervention effects. Nurs. Res. 71, 394–403. doi: 10.1097/NNR.0000000000000597 

 Yin, L. (2022). From employment pressure to entrepreneurial motivation: an empirical analysis of college students in 14 universities in China. Front. Psychol. 13:924302. doi: 10.3389/fpsyg.2022.924302 

 Zhi, L. (2023). Research on the influence of mental health on college students' employment based on fuzzy clustering techniques. Soft. Comput. 27, 19095–19111. doi: 10.1007/s00500-023-09312-4


Copyright
 © 2024 Wu, Kim and Jian. 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: 12 April 2024
doi: 10.3389/fpsyg.2024.1352186








[image: image2]

Which horticultural activities are more effective for children’s recovery from stress and mental fatigue? A quasi-experimental study

Le Guo1, Wei Xu2, Yuyi Shi1, Shuguang Gao1, Chengxiang Xiao1, Xiaoxiao Zhang1, Xifan Liu1, Qingyu Zhang1 and Yanlong Zhang1*


1College of Landscape Architecture and Art, Northwest A&F University, Xianyang, China

2School of Biological and Environmental Engineering, Xi’an University, Xi’an, Shaanxi, China

Edited by
 Adelinda Araujo Candeias, University of Évora, Portugal

Reviewed by
 Chongxian Chen, South China Agricultural University, China
 Farzin Bagheri Sheykhangafshe, Tarbiat Modares University, Iran

*Correspondence
 Yanlong Zhang, zhangyanlong@nwafu.edu.cn 

Received 07 December 2023
Accepted 26 March 2024
Published 12 April 2024

Citation
 Guo L, Xu W, Shi Y, Gao S, Xiao C, Zhang X, Liu X, Zhang Q and Zhang Y (2024) Which horticultural activities are more effective for children’s recovery from stress and mental fatigue? A quasi-experimental study. Front. Psychol. 15:1352186. doi: 10.3389/fpsyg.2024.1352186
 

Introduction: Studies have established the benefits of horticultural therapy and activities for human health and well-being. Nonetheless, limited research has been conducted on the potential restorative advantages and distinctions between different types of horticultural activities in terms of stress reduction.

Methods: This study employed a quantitative research method to investigate the stress recovery benefits of five horticultural activities (flower arrangement, sowing and transplanting seeds, kokedama crafting, pressed flower card making, and decorative bottle painting with dried flowers) and one reference activity (short composition writing) for children. The experiment was conducted in a children’s activity center’s multi-purpose classroom with 48 elementary students aged 9–12 years. The subjects first took a stress test to induce stress and then engaged in horticultural activities for 20 min. Physiological stress was assessed using electrocardiograms and electroencephalograms as feedback indicators. Psychological and emotional changes were determined using the Positive and Negative Affect Schedule for Children and Self-Assessment Manikin scales.

Results: The results demonstrated that horticultural activities greatly reduced physiological fatigue, and their recovery benefits were significantly greater than those of the reference activity. The recovery effects from different horticultural activities were similar across physiological indicators, although flower arrangement and sowing and transplanting seeds exhibited relatively robust recovery benefits. The heart rate and α-EEG-based generalized estimating equation revealed that horticultural activities offered significantly better relative recovery at each time phase of operation than the reference activity, with girls showing a 3.68% higher relative recovery value than boys. Flower arrangement and kokedama crafting offered better physiological recovery for students with prior horticultural experience, and these two activities received the highest scores in terms of positive effects and the “pleasure” dimension. Students believed that participating in horticultural activities resulted in a noteworthy increase in personal confidence and a greater sense of achievement.

Conclusion: The study suggests that horticultural activities that involve real and vibrant plants or natural materials and are more attractive have more stress-relieving benefits. We conclude that horticultural activities are beneficial leisure activities that aid in stress relief for children and that it is important to consider the attributes of activities when developing horticultural programs for elementary students.
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1 Introduction

Children are a vulnerable social group, and their lives, leisure, proactive perceptual abilities, and behavior have been adversely impacted by rapid urbanization and industrialization processes (Weber and Stickl, 1982). Children are now spending less time outdoors and in nature (Soga et al., 2018). Consequently, Richard (2008) argued that they are prevented from freely exploring the “wild” and proposed the notion of “nature deficit disorder.” The limitation of children’s engagement in outdoor and natural activities has deepened their disconnect from nature and reduced their attention to it (Chawla, 2020; Xu and Jiang, 2022). Children who are disconnected from nature and spend more time indoors tend to have poorer health and a lower quality of life and well-being (Roberts et al., 2020). The presence of green spaces and the level of physical activity and time spent outdoors are positively related (Zare Sakhvidi et al., 2023). A longitudinal study found that boys living in areas with 20% green space get 55 min less physical activity per week than those living in areas with 50% green space (Sanders et al., 2015). The prevalence of sedentary lifestyles among children is steadily increasing, and insufficient physical activity increases health risks (Boreham and Riddoch, 2001; Garwood and Lindmeier, 2019). Another study reported that children spend nearly 76% of their leisure time watching TV, using the computer, or doing homework (Strauss et al., 2001). Studies have shown a positive correlation between depressive symptoms and screen time among adolescents (Hoare et al., 2016). Furthermore, children’s experiences of physical activity and nature can influence their motivation to participate in activities as adults (Hovell et al., 1991), which is becoming increasingly evident in terms of both direct and long-term effects on children (Strong et al., 2005). Early-formed behavior patterns can carry into adolescence and adulthood (Biddle et al., 2010). A retrospective study conducted by Nancy and Kristi (2006) found a positive correlation between childhood participation in “wild nature” nature and environmental attitudes in adulthood, making adults more likely to embrace environmentalism.

The positive effects of nature on physical and mental health have been widely confirmed (Ulrich et al., 1991; Kaplan, 1995; Van den Bogerd et al., 2020). Horticultural therapy has emerged as a form of nature-assisted therapy (Berger and McLeod, 2006), becoming a complementary treatment method to traditional medicine. In recent years, horticultural activities have emerged as a low-cost leisure activity (Ainamani et al., 2022). Daily horticultural activities, which are fun, spontaneous, and healthy, can have effects similar to horticultural therapy (Li, 2011): Participating in horticultural-related activities can improve physical functions (increase physical activity, regulate limb coordination) and provide individuals with emotion regulation, improvements in cognition, increased social interactions, and enhanced well-being (Chalmin-Pui et al., 2021; Watanabe et al., 2021; Kim et al., 2022). Hawkins et al. (2011) suggest that horticultural activities possess stress-buffering properties as they offer opportunities for contact with nature. Generally, people are consistently exposed to stress, and prolonged or intermittent stress can have lasting detrimental effects on physiological functions (Anisman and Merali, 1999). The most common type of intervention to study the effects of horticultural activities on stress and psychological states is programs—usually of short (less than 10 sessions) or medium (11 to 20 sessions) duration (Park et al., 2016). The study subjects generally fall into one of the three categories as follows. (1) Older adults: These individuals are often susceptible to diseases, psychological issues, and social circumstances and frequently experience worry, depression, and loneliness (Nicholas et al., 2019). Several randomized controlled trials have demonstrated that compared to the control group, the old adults in the horticultural intervention group showed a significant decrease in perceived stress and significantly lower levels of salivary cortisol than at baseline (Han et al., 2018; Chan et al., 2022; Lee et al., 2022). (2) Students and working individuals: They may experience stress from personal concerns, academics, work, and neighborhood risks like violence and disease (WHO, 2020). According to Chen et al. (2015), Odeh et al. (2022), and Han (2017), horticultural programs improved work-related stress responses and overall health in working staff, reduced trait anxiety levels in healthy women in the horticultural activity group more effectively than in those in the art creation group, and resulted in greater self-reported stress alleviation in high school students actively caring for plants compared to passively exposed students. Domestic gardening even enhanced stress resilience during the COVID-19 pandemic (Sia et al., 2022). (3) People with mental illnesses or psychological trauma: Among prisoners, post-war veterans, people who experience postpartum depression, and disaster survivors, horticultural therapy interventions improved factors related to suicide ideation and behavior hazards like negative emotions, stress, despair, and loneliness (Kotozaki, 2014, 2020; Lee et al., 2021; Meore et al., 2021). Aside from longitudinal studies, research has also explored the immediate health effects of engaging in a single horticultural activity, typically lasting for 3–20 min (Hassan et al., 2018, 2019b). Although horticultural activity has been shown to alleviate stress, sadness, anxiety, and other negative emotions in different groups, studies have also reported some inconsistencies (Du et al., 2022). Furthermore, there is a clear gap in research regarding the effects of these interventions on children, indicating the need for empirical studies determining the efficacy of horticultural interventions in aiding children’s recovery from psychological and physiological stress. Lu et al. (2023) also noted that the stress-relieving effects of horticultural activities are more pronounced in people aged over 60 years.

Contemporary youngsters also encounter a multitude of pressures. Their primary challenges are academic pressure and performance, especially for Chinese children (Liang, 2018). Beyond competition for academic success, other implicit stressors (e.g., boring curricula, stage fright, disruptive students) that affect children may be ignored (Matheny et al., 1993). Therefore, whether horticultural activity can alleviate elementary students’ stress and mental fatigue in response to antecedent stressors (e.g., classroom tests, teacher criticism, conflict with peers) remains uncertain. Furthermore, the use of different horticultural activities as interventions for specific social groups has yielded inconsistent results for stress, psychophysical states, and engagement (Gigliotti et al., 2004; Lee et al., 2018; Tu et al., 2020). As no related research has yet been conducted with the general child population, the following points have not been addressed: whether different types of horticultural activities have diverse stress recovery effects on this population, which activity is more effective for students’ recovery, and what the relation between activity preferences and improvements in physiological stress is.

We prioritized indoor horticultural activities, considering the ease of implementing them during daily classes and controlling for confounding factors. Moreover, evidence shows that actively gardening is more emotionally rewarding than passive scenic-viewing activities (Ambrose et al., 2020). Thus, we targeted five indoor, hands-on horticultural activities: flower arrangement (FA), kokedama crafting (which translates literally “moss ball” crafting; KC), sowing and transplanting seedlings (SATS), pressed flower card-making (PFCM), and decorative bottle painting with dried flowers (DBP). We used psycho-physiological responses to explore the impact of different horticultural activity types on elementary students’ physiological arousal and emotions. Our study aimed to ascertain the potential of horticultural activities for promoting stress recovery and well-being among this group, while also providing a scientific basis and theoretical foundation for implementing and promoting horticultural curriculum in elementary schools. Specifically, we aimed to address the following research questions:

1. What physiological impact do different types of horticultural activities have on pre-stressors in elementary students?

2. What emotional and affective impacts do different types of horticultural activities have on pre-stressors in elementary students?

3. Do elementary students’ stress recovery levels show physiological differences when engaging in different types of horticultural activities, and do they have different subjective experiences toward different activities in terms of psychology and emotions?

4. How do interactions between physiological feedback and time change during the activity while controlling for sociodemographic factors?



2 Materials and methods


2.1 Participant enrollment

The research team visited 15 elementary schools in the Yangling Agricultural Hi-Tech Industries Demonstration Zone (Shaanxi, Xianyang, China) in mid-March 2022 to identify study partners. Six principals agreed to distribute recruitment messages within their schools. Class teachers then posted electronic recruitment posters in the student guardians’ information exchange group on the WeChat mobile application to call for participants. Guardians could also share these posters with acquaintances. Students interested in participating could have their parents contact the research assistant using the contact information provided in the poster to acquire specific details about the activities. Considering the practical abilities and comprehension of elementary students, we set the following inclusion criteria: third- to sixth-graders with normal vision and hearing; without allergies to fresh-cut flowers; and without physiological, emotional, or latent heart diseases.

We used G*Power (3.1.9.4) to calculate the sample sizes for paired t-tests, one-way analysis of variance (ANOVA), and repeated-measures analysis with p-values and power values of 0.05 and 0.80, respectively (Buchner et al., 2023). Paired sample t-tests and one-way ANOVA with effect sizes of 0.50 and 0.25 required 34 and 36 participants, respectively. With a partial [image: image]2 of 0.06, six groups, and four measures, we determined that 42 participants were required for repeated measures analysis. All analyses used a medium effect size.

The participant recruitment process lasted about 3 weeks, and a total of 55 primary students signed up by the recruitment deadline. Some students withdrew for personal reasons during the experimental phase; ultimately, 48 completed the experiment (27 girls, mean age = 10.42 years, SD = 1.05). The study was approved by the Ethics Committee of Northwest A&F University.



2.2 Place and time

The experiment was conducted in the summer mid-semester (April–June 2022) when elementary students were in an ordinary academic period and their mental state was not negatively affected by pressures from approaching final exams. To faithfully replicate the classroom scenes, we employed a quasi-experimental mode. The experiment site was selected as a multi-purpose classroom at the Children’s Cultural Activity Center in Shaanxi. We controlled for the trial site’s environmental factors considering that views, lighting, and thermal conditions can affect indoor occupants’ cognitive performance (Ko et al., 2020). The classroom doors and windows were closed, curtains were drawn, and the central air conditioning’s dehumidification mode and LED educational lighting were turned on 30 min before the daily activity to control for confounding factors in the environment. The indoor temperature, relative humidity, and illumination were maintained at approximately 25°C, 55%, and 640 lux, respectively.



2.3 Course contents and arrangement

The activities were conducted as horticultural-themed courses from Monday to Saturday in the afternoons after school, with each day featuring a themed activity. Our study employed a within-subject design, and six elementary students took all courses in each session. Students participated in the daily theme activities in two-person groups. The order of group activities each day followed a rotation. After three courses, the members of each group were reorganized to ensure that each participant in the group was unfamiliar with the other. Horticultural classes were randomized before each session, and the order was not disclosed to participants beforehand. The participants were also advised to refrain from engaging in activities similar to those in this study.

We referred to the horticultural activities classification method proposed by Park et al. (2016), excluding “outdoor gardening,” and selected FA, KC, SATS, PFCM, and DBP as the representative activities for the “flower arranging art,” “live plant crafts,” “indoor planting,” “art or pressed flower crafts,” and “other activities (including food making, art, exhibitions, etc.)” categories. Each activity had unique characteristics and objectives (Table 1): The SATS and KC activities were focused on horticultural techniques, whereas the other activities were more inclined toward artistic creation. Further, the textures and color tones of the plant materials were distinctive, providing unique sensory experiences for every activity. We used free composition writing (CW), a typical classroom activity, as a reference activity. The content of the compositions was based on the knowledge and skills the participants had acquired from the course and their varied preferences for activities.



TABLE 1 Horticultural activities theme, contents, materials, and objectives.
[image: Table1]



2.4 Experimental procedure

Four researchers conducted the experiment. One taught the course, while the others interpreted questionnaires; wore, adjusted, and removed physiological devices; maintained order; guided students after each session; and coordinated with the parents. Only the course instructor and one researcher who monitored the devices remained on-site after the experiment began.

In the experiment, two students faced each other, with the instructor 1.10 meters to one side. After the daily horticultural knowledge course, we set up a partition that separated the two students and the instructor to prevent interference. The researcher monitoring the devices behind the partition (Figure 1).

[image: Figure 1]

FIGURE 1
 Schematic diagram of experimental setting.


The experiment proceeded in four stages (Figure 2). The instructor started the day by teaching horticultural knowledge and giving activity demonstrations (15–20 min). Students took a brief break after the course when two research assistants helped them put on physiological monitoring devices, made necessary adjustments, and informed them of essential considerations. Students then underwent three-minute baseline monitoring and were given 10 min to complete an arithmetic test during the stress induction stages, during which a stopwatch timer was set for the final 3 min of the test to increase stress. The students completed the Positive and Negative Affect Schedule for Children (PANAS-C) immediately after stress induction. A 20-min activity operation stage followed, and students performed independently without mutual communication. After the activity, the research staff removed the physiological monitoring devices, and students completed the PANAS-C again, as well as the Self-Assessment Manikin (SAM) questionnaire, based on their experiences. After a total of approximately 70 min, students received horticultural work as a souvenir and left the classroom. The students’ basic information (age, grade, sex, only child status, prior horticultural activity experience) and informed consent forms were completed before the initial activity began.

[image: Figure 2]

FIGURE 2
 Flowchart of the experimental process.




2.5 Instruments and measures


2.5.1 Physiological measures

Stress monitoring physiological indicators included electrocardiogram (ECG) and electroencephalography (EEG) data. The ECG data was recorded in real time using Polar V800 and Polar H10 chest straps (Polar Electro Oy., Kempele, Finland). To process the raw data, we used Kubios HRV Scientific (version 3.5). Artifacts in the inter-beat interval time series of the raw data were corrected automatically, and spectral transformation was conducted using an autoregressive method (Tarvainen et al., 2021).

The heart rate (HR) rises during stress or physiological arousal, and heart rate variability (HRV) indicates changes in the autonomic nervous system. Stress decreases vagal heart regulation and increases sympathetic activity. To measure sympathetic nervous system (SNS) activity, we used Baevsky’s stress index (SI). Long-term HRV analysis (H > 24 h) usually uses time-domain analysis; however, RMSSD and pNN50 can be used for short-term electrocardiogram signal analysis. Thus given its superior statistical properties, reproducibility, and stability, we used RMSSD as the indicator in the vagal nervous system activity time-domain analysis (Lu, 2006). Additionally, sympathetic modulation was indicated by the low-frequency/high-frequency (LF/HF) frequency-domain analysis indicator (0.04–0.15 Hz).

Students’ EEGs were recorded using a wireless portable NeuroSky MindWave-EEG headset (Beijing Oriental Creation Technology Co., Ltd., China). We used α (8–13 HZ) and β (14–30 HZ) EEG waves as stress feedback indicators; the α-EEG (8–13 HZ) indicated calmness and physiological relaxation (Chang and Chen, 2005), while the β-EEG (14–30 HZ) indicated alertness and effortful thinking (Qi et al., 2022). Physical workload or stress can cause α-EEG waves to decrease and β-EEG waves to increase significantly (Hassan et al., 2019a).



2.5.2 Psychological measures

We used two self-reporting questionnaires, the PANAS-C and SAM, to evaluate psychological changes associated with stress and activity. Both questionnaires have been widely employed in the Chinese context and setting (Liu, 2005; Pan et al., 2015; Shu and Ma, 2020; Liu et al., 2021). The PANAS-C has positive and negative dimensions, each with 15 words that describe emotions, which are scored on a five-point scale (1 = very slightly or not at all to 5 = extremely) (Laurent et al., 1999). Cronbach’s α coefficients for the positive and negative subscales were 0.83 and 0.87, respectively, indicating good reliability. We changed the order of the items daily to avoid the inertia effect on students’ choices. The SAM is a nine-point picture-based assessment tool that depicts diverse psychological and emotional states in three dimensions (Bradley and Lang, 1994). The dimensions of “pleasure” (where “1” on the far left represents extremely unpleasant feelings, while “9” represents the highest pleasure on the far right), “arousal” (where “1” represents a state of drowsiness, calmness, and relaxation on the far left, while “9” represents bursting with extreme nervousness and restless on the far right), and “dominance” (where “1” on the left-hand side indicates insufficient confidence and poorly done work, while “9” on the right-hand side indicates excellent confidence levels and well-done work) measure joy, emotional activation, and self-awareness and performance when influenced by external stimuli, respectively. To facilitate students’ understanding, the researchers advised them to visualize themselves as the characters in the picture and mark the interpretation at both ends of the dimensions.




2.6 Data analysis

SPSS 26.0 software was used for statistical analysis.

ECG and EEG indicators were set as dependent factors, while five horticulture activities and the reference activity were the independent variables. We used a one-way ANOVA to test baseline-dependent variable differences between activities and conducted paired sample t-tests to examine the effectiveness of stress induction. We compared physiological (Question 1) and affective (Question 2) changes among the students between the stress induction and activity stages using paired sample t-tests. To account for individual differences, we converted raw physiological data into percentage change values, as follows:

[image: image]

where Z = relative change (recovery) values (%); X = mean values during the stress induction stage; Y = Raw values during the activity stage; i1 = HR; i2 = RMSSD; i3 = SI; i4 = LF/HF; i5 = α-EEG; and i6 = β-EEG.

Next, we employed a one-way ANOVA to compare the differences in relative recovery from stress among the six activities. Paired t-tests assessed changes in positive and negative affects before and after activities. The Shapiro–Wilk test showed a non-normality of the SAM data, and Kruskal–Wallis analysis was applied (Question 3).

The activity stage was divided into four time phases (T1–T4) at five-minute intervals. A “model-based” corrected “robust estimator” was chosen as the covariance matrix to ensure the robustness of the model. After testing the model’s goodness of fit with different working correlation matrices, we selected the “exchangeable” matrix with the smallest QIC. After selecting the robust working correlation matrix, we removed non-significant interaction terms and reconstructed the equation. Eventually, we employed maximum likelihood estimation with the smallest QICC and constructed a six (activities) by four (time phases) generalized estimating equation (GEE) model to examine the main effects of activities and time phases on the relative change in HR and EEG levels (Question 4). Furthermore, we included sex and prior horticultural activity experience as factors, with age as a covariate in the GEE. We then examined the interactive effects of “activities × time phases,” “activities × sex,” “time phases × sex,” “activities × prior horticultural activity experience,” and “time phases × prior horticultural activity experience.”

All tests determined significance with a p-value below 0.05.




3 Results


3.1 Stressor validity

A one-way ANOVA revealed no significant differences in the baseline data between activities for the HR (p = 0.426), RMSSD (p = 0.320), LF/HF (p = 0.099), SI (p = 0.533), α-EEG (p = 0.458), and β-EEG (p = 0.730). Compared with the baseline, the values of HR, LF/HF, SI, and β-EEG increased after the stress induction stage, whereas RMSSD and α-EEG decreased significantly (see Supplementary Table 1). These findings suggested that the arithmetic tests raised the students’ physiological stress levels effectively.



3.2 Effects of the activities on physiological indicators


3.2.1 Recovery effects of the activities

As shown in Table 2, the ECG data revealed that mean values for the students’ HR and SI during the activity stages of the horticultural activities were significantly lower than in the stress induction phase, whereas the RMSSD were significantly higher. The frequency domain analysis results were inconsistent. The SATS, PFCM, and DBP had lower LF/HF mean values during the operational stage than in the stress induction stage; however, the FA and KC had the opposite pattern. Regarding EEG, α-EEG was significantly higher during the operational stages compared with the stress induction stage in horticultural activities, whereas β-EEG was significantly lower. Thus, the participants underwent less physiological stress during the horticultural operational stage, with the exception of their LF/HF during the FA and KC activities.



TABLE 2 Comparison of physiological indicators means values before and after the Horticultural activities.
[image: Table2]



3.2.2 Comparison of the relative recovery effects of the activities on stress

As shown in Figure 3, the HR, RMSSD, and SI results were relatively consistent, indicating that the horticultural activities elicited better recovery than the comparison activity. However, only the HR showed significant differences between the activities (F = 2.327, p = 0.043, [image: image] = 0.040). The least significant difference post-hoc test revealed that the FA (p = 0.044), SATS (p = 0.007), PFCM (p = 0.011), and DBP (p = 0.024) activities had significantly higher relative recovery values than the reference activity. However, we observed no significant differences among the horticultural activities. Notably, the reference activity exhibited better relative recovery in the LF/HF than in the FA and KC activities. The change values for activities showed significant differences in both α-EEG (p < 0.001) and β-EEG (p = 0.002). Differences between each horticultural activity and the reference activity were significant, but they were not significant among the horticultural activities.

[image: Figure 3]

FIGURE 3
 Comparison of recovery values for activities in response to stress.


In sum, the horticultural activities outperformed the reference activity in physiological stress recovery, except for the ECG frequency domain indicators; however, the recovery benefits were not much different between the different horticultural activities. Comparatively, the SATS and FA showed better results according to the ECG and EEG, respectively.



3.2.3 Changes in relative recovery by activity stage

Table 3 presents the results of GEES constructed based on HR and EEG. Regarding the students’ HR, the main effect of sex was significant: The boys had a relative recovery value of 3.681%, lower than the girls, indicating that the horticultural activities benefitted girls relatively more. The “activities × time phases” interaction demonstrated statistical significance.



TABLE 3 GEEs for relative stress changes in the activity stage.
[image: Table3]

The simple effects analysis with time phases yielded the following results. Students released the most stress in T1, during which the horticultural activities, except for the FA activity, offered the best recovery benefits. The PFCM and DBP activities had significantly higher relative recovery values in T1 than in T2, T3, and T4. The relative change values of the FA activity increased in T2, whereas those of the other horticultural activities decreased. Further, the KC values were significantly lower in T2 than in T1, T3, and T4. The FA values gradually declined from T3 to T4, whereas the KC values gradually recovered. In contrast to the DBP activity, the PFCM values initially increased and then decreased in relative recovery levels. However, these changes were not significant. Generally, we found no overarching rule governing the fluctuations in relative change values across the horticultural activities (Figure 4). The simple effects of activities showed that except for the KC activity in T2 and T4, the horticultural activities in the remaining time phases had significantly higher relative recovery values than the CW (p = 0.001). The FA had significantly higher relative recovery values in T2 than the KC (p = 0.006). Horticultural activities in other time phases had similar relative recovery effects. From a cardiovascular system perspective, the effects on elementary students’ stress recovery varied with the content of the activity.

[image: Figure 4]

FIGURE 4
 Trends in HR and EEG relative recovery values among elementary students.


Regarding EEG, “activities × time phases” and “activities × prior horticultural activity experience” had a significant interaction effect on the α-EEG, and “activities” had a significant main effect on the β-EEG. Horticultural activities had different relative change trends over time (Figure 3). The “time” simple effect showed that, in T3, the relative change values for the FA activity were significantly less than those at T1 (p = 0.017) and T2 (p = 0.002), whereas the other horticultural activities showed similar recovery values across the time phases. However, the KC activity showed a trend of improved recovery in T2–T3 that aligned with its trends in HR. The “activity” simple effect showed that the KC activity offered higher recovery compared with the other horticultural activities in T3. There were no significant differences among horticultural activities in the other phases, although performed better than the reference activity.

Figure 5 displays the results of a simple effect analysis of “activities × prior horticultural activity experience.” Horticultural activities significantly improved α-EEG recovery compared with the CW, regardless of whether students had prior horticultural activity experience. The recovery effect of the KC activity was superior to that of the SATS and PFCM activities for students with horticultural experience. Students without experience recovered similarly between different horticultural activities. The recovery levels of β-EEG in horticultural activities varied over time without a consistent pattern (Figure 4). The main effect of the activities indicated that the horticultural activities offered better recovery than the CW. The EEG results corresponded with the HR, providing solid evidence from a physiological perspective that the stress-relieving benefits of the horticultural activities for elementary students were distinct from those of the reference activity.

[image: Figure 5]

FIGURE 5
 Interaction effect of “Activities” and “Prior horticultural activity experience or not” on α-EEG relative recovery values. FA, Flower Arrangement; SATS, Sowing And Transplanting Seeding; KC, Kokedama Crafting; PFCM, Pressed Flower Card Making; DBP, Decorative Bottle Painting; CW, Composition Writing; Error bars, 95%CI; N = 48.





3.3 Effects of the activities on psychological indicators


3.3.1 Positive and negative affects

The results of the one-way ANOVA showed no significant difference in positive (p = 0.667) or negative (p = 0.874) emotional levels before the activity. Post-test, the positive levels increased, and the negative levels decreased (Table 4). Improvements in positive (F = 19.625, p < 0.001, [image: image] = 0.258) and negative (F = 25.721, p < 0.001, [image: image] = 0.313) affect differed significantly across activities. Horticultural activities significantly increased the positive affect compared with the reference activity (p < 0.001), with the most significant response in the FA activity (from 24.13 ± 5.90 to 50.25 ± 8.79). Thus, the FA was the best activity for improving students’ positive affect. Compared with the reference activity, horticultural activities significantly decreased negative affect (p < 0.001), although the differences were not significant. The results imply that the elementary students’ positive affect was significantly affected by the type of horticultural activities they participated in and that horticultural activities led to a more marked improvement in students’ affect than the reference activity.



TABLE 4 Effect of activities on PANAS scores.
[image: Table4]



3.3.2 Self-Assessment Manikin

The Kruskal–Wallis test revealed significant differences in the distribution of scores for pleasure, arousal, and dominance among the activities (see Supplementary Table 2). For pleasure, the median scores for the FA activity were the highest, approaching 9 points (Figure 6). The FA and KC were the most preferred horticultural activities, followed by the PFCM, whereas the SATS and DBP were the least preferred. Regarding arousal, students were typically calm during activities. Except for the KC, the horticultural activities differed significantly from the CW in score distribution. This implied that the students experienced some fluctuations in their emotions when participating in KC, consistent with the T2 phase’s lower stress recovery in terms of HR. Pairwise comparisons showed significant differences between the horticultural activities and the reference activity (adj. p < 0.001), but not among the horticultural activities, for the dominance dimension. These results indicated that the horticultural activities boosted students’ self-confidence more than the comparison activity, giving them a greater sense of accomplishment, even while undertaking horticultural activities that they found slightly difficult.

[image: Figure 6]

FIGURE 6
 Students’ Self-Assessment Manikin scale evaluation on activities.


The results of the Mann–Whitney U test showed that boys and girls did not differ significantly in the pleasure (Z = −0.475, p = 0.634), arousal (Z = −1.084, p = 0.279), or dominance dimensions (Z = −0.060, p = 0.952). The score distribution charts showed that the FA activity made both boys and girls happy; however, the boys thought they were better at the KC activity, whereas for the girls, the FA and SATS activities calmed them the most (see Supplementary Figure 1).





4 Discussion


4.1 Physiological stress recovery effect of horticultural activities

The HR, RMSSD, SI, and EEG results indicated that 20 min of horticultural-related activities could significantly reduce physiological stress in elementary students. Previous research has also examined the correlation between engagement in horticultural activities and individuals’ physiological stress levels, employing various indicators as measures. Hassan et al. (2018) reported significant decreases in older women’s blood pressure after a 15-min flower planting activity compared with a control group. Another study that used flower appreciation and farming work reported decreased salivary cortisol levels and increased oxytocin and parasympathetic nervous system activity in older adults (Watanabe et al., 2021). The results of our study not only align with previous work focused on older populations but also provide evidence for a younger cohort. Additionally, these results are similar to those from research on stress recovery through various forms of contact with nature (Abd-Alhamid et al., 2020; Yin et al., 2020). Horticultural-related activities serve as a medium for connection with nature, which can help lower physiological stress in elementary students and enable their transition from tension anxiety to a state of calmness and relaxation. An evolutionary theory position may explain these effects: Humans are subconsciously drawn to nature because savannahs and environments where water was present helped them survive (Kaplan and Talbot, 1983). The type of non-taxing attention paid to nature and plants is a key mechanism for people to recover from mental fatigue. This study’s results also support the psycho-evolutionary framework that holds that exposure to non-threatening nature after a stressor leads to more positive emotions and lower physiological arousal (Ulrich et al., 1991). Furthermore, gardening could achieve training effects similar to other activities but with less perceived physiological stress (Tao et al., 2022).

We also found lower physiological stress during the CW activity than in the pre-test. The reason for this result might be that the stress induction had a practical effect, and using a timer more vividly replicated the real-life scenario at school. Notably, although the CW was a learning activity, it was not a test. Huang et al. (2020) demonstrated that even in environments without vegetation, moderate viewing duration and relatively rich scenes have a therapeutic effect.

Increased LF/HF indicates a stressed state. We noted an inconsistency in the LF/HF for the FA and KC activities compared with other ECG indicators, implying that the horticultural activities both improved and exacerbated stress among the students. Differences have also emerged in previous research, possibly owing to horticultural activities triggering more complex physiological responses (Li et al., 2020). Another possible explanation relates to the intricate balance control mechanism of the autonomic nervous system—systematic errors may account for the aforementioned result. Thus, physiological indicators require a multi-angle assessment, and subjective reports should be combined to comprehensively evaluate the recovery effects provided by different activities.



4.2 Differential relative recovery for different activity types

Although the five horticultural activities significantly relieved stress, we found no significant difference in their recovery potential across indicators. Similar results have been found by other studies examining the benefits of different types of horticultural activity for patients with dementia and children with maladjustment issues (Gigliotti et al., 2004; Lee et al., 2018). One possible explanation is the intricate nature of physiological intrinsic feedback. The difficulty levels, metabolic equivalents, and research environments among horticultural activities are similar. Consequently, the effects of activities on physiological indicators may not differ significantly in terms of sympathetic or central nervous system regulation. The relatively short intervention duration may also be a factor. Nonetheless, we noted the following three points. First, horticultural-related activities yielded better recovery than the reference activity. Certain activities recorded significant differences in HR indicators. Thus, the horticultural activities had inherent characteristics that may make them more effective in alleviating students’ stress. Second, previous studies have suggested that KC relaxed older adults more than SATS (Tu et al., 2020). As such, the stress-relief benefits of different horticultural activities cannot be generalized across age populations, given the variations in the difficulty of these activities and the traits of the participants. The indicator trends in phases T2–T3 (Figure 3) were related to activities that involved planting seedlings in a soil ball, twining, and fastening twine, which required hand coordination and may have activated the students’ sympathetic nervous system, complicating their stress recovery. In China, theory is prioritized over practice for contemporary elementary students, weakening their hands-on skills (Qiao and Zhou, 2020). Meanwhile, the operation of SATS is relatively simple. Third, the EEG results showed that the FA activity had the best relative recovery effect, which was inconsistent with the ECG results. This discrepancy could be attributed to the fact that ECG and EEG data reflect feedback from sympathetic nerves in the cardiovascular system and central nerves in the cortex, respectively. The α-EEG indicates occipital and parietal cortex activity involved in visual processing (Hsu and Wang, 2013; Rehman and Al Khalili, 2022), and the bright, pastel colors of the FA activity materials may have boosted children’s brain waves by enhancing their visual perception.



4.3 Trends and interactions in physiological indicators at different activity stages

The horticultural activities were related to significantly improved relative recovery among the students compared with the reference activity during all time phases except for the HR in the T2 and T4 phases of the KC activity. Thus, the advantages of horticultural activities for stress relief may not have been limited to one or a few time phases, but rather all stages of the activities.

Trends in stress recovery were inconsistent across the horticultural activities, although the initial 5–10 min of these activities exhibited superior recovery benefits compared with the later phases. As we did not focus on the mechanisms of stress recovery, we could not confirm whether this may be due to the inherent factors of the activity (e.g., complexity and difficulty of steps) eliciting more intricate physiological changes and inducing confounding effects on the recovery outcome in the later stage. A single horticultural activity for children typically lasts 60 to 120 min (Park et al., 2016), with little evidence linking the duration to recovery efficiency. Longer or shorter experiments need to be conducted to identify the optimal duration of activity for restoration.

We also found that girls recovered 3.68% more than boys in terms of their HR. Although we could not assess the underlying mechanism of this result, we could assume the role of biological and social differences between girls and boys in their varied stress responses (Jiang et al., 2014). When stressed by grades or performance, men may feel more pressure than women (Jin et al., 2023). Thus, horticultural activities may provide girls with a greater recovery effect in the same time frame as boys.

In the GEE for α-EEG, the interaction between prior horticultural experience and activities was significant, indicating that horticultural experience potentially impacted the stress recovery of elementary students. For students lacking horticultural experience, the FA, KC, and DBP activities demonstrated higher effectiveness compared with SATS and PFCM activities. Our findings confirmed that elementary students recover better when interacting with actual plants and materials that resemble nature. As previously reported, “fascination” in a restorative environment is a crucial element that elicits involuntary attention (Kaplan and Kaplan, 1989). The delicate colors of the FA materials and the carefree posture of Asparagus setaceus seedlings, which closely resemble the layered structure of natural vegetation, undoubtedly served as engrossing objects for the children. This attraction may have been even stronger for children without prior experience with similar activities, providing a plausible explanation for the aforementioned difference. Through patterns of “living plant crafts” (e.g., the KC activity), indirect contact with nature is made interesting. People typically achieve closeness to nature by playing domestication roles (e.g., gardening and caring for pets), thereby enhancing their “compatibility” with nature (Kaplan, 1995).



4.4 Elementary students’ horticultural activity preferences

Elementary students found the FA and KC activities more effective in improving their positive emotions and providing greater happiness and enjoyment than the other horticultural activities. The petals of the Eustoma russellianum, Dendranthema morifolium cv. “pompon,” and Rosa “Barbie Bubbles” have gentle hues (cool and intermediate) and textures, whereas the Eucalyptus pulverulenta “Baby Blue” has an invigorating aroma that further enhances visual, tactile, and olfactory sensations. These elements may create a cozier, more serene atmosphere and promote a subliminally calming effect in children (Koga and Iwasaki, 2013; Neale et al., 2021), while also evoking positive emotions (Xiao et al., 2021). Meanwhile, students also favored horticultural activities that incorporated live plants, indirectly supporting Wilson’s biological and genetic viewpoint that “humans possess a fundamental, genetically-based desire and inclination toward living and lifelike entities, even with minimal connection to nature” (Wilson, 1986). Playing with mud comes naturally to most children, and this might be why students considered molding soil balls into moss balls intriguing. Dirt, water, fallen leaves, and other materials in the natural world offer children valuable opportunities to play and learn, encouraging them to explore, think critically, and seek out more engaging activities (Nicholson, 1972). This also indicates that elementary students’ emotional and affective recovery varied depending on the content and materials of the horticultural activities.



4.5 Limitations

While our study confirmed the positive effects of horticultural-related activities on the psychophysiological stress of elementary students and the differences in recovery benefits across different activities, some limitations warrant further research. First, although the sample size met the estimates of G*Power, a larger and more diverse sample, including a wider age range, is necessary for more comprehensive conclusions. Second, the gender ratio is close to 1:1, which may affect the research sample’s representativeness and the results’ reliability and generalizability. Therefore, there is a need to control for gender proportions. Third, we did not fully consider demographic factors. Family environments and backgrounds (e.g., parents’ income, single-parent households, and intergenerational care) may also affect the dependent variables, as children’s preferences often mirror those of their parents (Meidenbauer et al., 2019). Finally, all study participants were from urban regions. However, rural children may exhibit differing cognition, stress tolerance, and health behaviors because of their natural growth environment (Hope and Bierman, 1998).




5 Conclusion

Engaging in horticultural-related activities, which can serve as an interactive experience with natural elements and provide entertainment, could effectively mitigate stress and fatigue levels among elementary students. After participating in horticultural activities, the students in this study had significantly decreased physiological stress and reported a more positive emotional experience. Horticultural-related activities exhibited noticeably greater benefits for stress recovery than the reference activity of freewriting. Although students’ physiological stress levels did not differ greatly among different horticultural activities in certain measures, the recovery effect was enhanced by the use of soft-colored and vibrant live plant materials, such as in the FA and SATS activities. We also noted the importance of the fun factor. The KC activity, which represented the “living plant crafts” activity type and involved slightly complex steps, was preferred by students despite offering low physiological stress recovery. Conversely, the SATS activity, with simpler steps and relatively monotonous content, required less physiological strain from students, but was not rated as the most engaging. Thus, interest and activity difficulty must be considered when planning elementary school-level horticultural programs. The activity type of art or pressed flower crafts, exemplified by the PFCM activity, and other artistic activities, represented by the DBP activity, also exhibited effective stress reduction in psychophysiological measures. Nevertheless, their efficacy in fostering positive affect was significantly lower than the other three types of horticultural activity.

It should be noted that our study primarily focused on the benefits of active indoor horticultural activities for elementary students, particularly in terms of stress relief. Further studies are needed to explore the benefits of outdoor or passive horticultural activities, such as hiking and scenic viewing, and to ascertain how they compare to indoor horticultural activities. It is also beneficial to investigate the healing benefits of horticultural-related courses for elementary students who may experience anxiety and depression. These research gaps require prompt attention in future studies.

Horticultural activities can reduce stress and improve the emotional well-being of elementary students while contributing to their moral, intellectual, artistic, and labor education. We expect our findings to guide educational authorities in selecting and organizing horticultural activity programs for elementary students.
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Substance use rates, particularly among women, increased substantially during the COVID-19 pandemic. Psychological and economic risks disproportionately experienced by women were associated with increase in substance use patterns during the pandemic. Using substances (i.e., tobacco, alcohol, cannabis) to cope with stress is well-documented; what is less known are protective factors that were associated with less substance use during the pandemic. We examined whether mothers of young children (N = 96) who reported postpartum bonding impairment before the start of the pandemic reported greater substance use during the pandemic as a means to cope. Results from linear regression analyses found that mothers who reported higher levels of pre-pandemic mother-infant bonding impairments reported greater use of alcohol and other substances as a means to cope with pandemic stressors. These findings suggest that social connections might be a strategy to reduce substance use as a maladaptive coping behavior, especially during widespread crises such as the recent pandemic or for mothers of young children. In particular, promoting postpartum bonding through interventions might help to reduce substance use among new mothers.
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Introduction

In the decade leading up to the global COVID-19 pandemic, rates of heavy and binge drinking among U.S. women increased by more than 50% (Grant et al., 2017). Substance abuse, particularly among women, tends to increase during or following crisis (Cepeda et al., 2010; Mulia et al., 2014), often in response to stressful conditions as a maladaptive coping mechanism (Abbey et al., 1994). Beyond the direct health impacts of the virus, the global COVID-19 pandemic brought unprecedented economic and social stressors that disproportionately affected women in the U.S. (Burki, 2020; Connor et al., 2020). Among all adults, substance use—including tobacco, alcohol, and cannabis—increased during the pandemic (Bommelé et al., 2020; Chong et al., 2022; Sohi et al., 2022). Women’s alcohol consumption in the U.S. increased by 41% in 2020 compared to rates 1 year earlier (Pollard et al., 2020). A review of studies on substance use behaviors during the pandemic found that mental health disorders, particularly depression, as well as anxiety, hopelessness, and social isolation were associated with increased use of alcohol and other substances (Roberts et al., 2021).

Maternal substance abuse is a substantial public health concern due to its numerous adverse implications for maternal and child health and well-being. Substance abuse among mothers of young children can increase the risk for child maltreatment (Young et al., 2007) and is the most common reason for referral to child protective services (Parolin and Simonelli, 2016). When compared to mothers who do not abuse substances, mothers with substance use disorders are more likely to have mother–child interaction problems (Punamäki et al., 2021) or to meet their children’s emotional and physical needs (Bauman and Dougherty, 1983; Mayes and Truman, 2002). Due to the increase in women’s substance use leading up to and during the pandemic, it is critical to identify factors that were protective against increased substance use among mothers of young children.

Social support and connectedness during the pandemic have been identified as protective factors against pandemic stressors (e.g., Shreffler et al., 2021; Zhou et al., 2021). Typically, impacts of social connectedness are examined within one’s social network (Nitschke et al., 2021) or intimate partnerships (Lee and Robbins, 1995). Yet parent–child connectedness is also associated with well-being outcomes among both parents and children (An and Cooney, 2006; Boutelle et al., 2009). The early caregiver-infant bonding relationship has been identified as a key motivation in preventing or reducing substance use before the pandemic (Sanjuan et al., 2019). There is likely a complex relationship between maternal mental health, maternal–infant bonding, and substance use in early motherhood. Women with greater depressive symptoms are more likely to report maternal–infant bonding impairment (Kerstis et al., 2016), which suggests that women with greater depressive symptoms and impaired bonding would higher reported use of substances to cope with pandemic-related stressors. The purpose of this study is to examine whether pre-pandemic mother-infant bonding measured at 6 months postpartum served as a protective factor for using substances to cope with COVID-19 pandemic stressors among a diverse and low-income sample of mothers of young children, after adjusting for sociodemographic characteristics including age, race/ethnicity, educational attainment, and union status, as well as postpartum depressive symptoms. We hypothesize that participants who reported postpartum bonding impairment before the pandemic would report increased substance use for coping during the pandemic.



Methods


Participants

Data for this study comes from a longitudinal sample of low-income and racially and ethnically diverse mothers (aged 16–38) recruited in 2017–2018 in the South Central U.S. during their first prenatal visit. Participants were eligible if they were planning to continue their pregnancy and be a primary caregiver to their offspring, and they had to be less than 16 weeks gestation at their first assessment (average gestation was 10 weeks). Participants were ineligible if they did not speak and read English. The authors’ university Institutional Review Board approved all study procedures, and all participants provided written consent or assent with parental consent for participants under 18. The sample for the current study (N = 96) includes those who participated through the last survey assessment conducted in November–December 2020 and answered all questions included in this study.



Procedure

Nurses at the first prenatal visit screened potential participants for eligibility and introduced the study. Those who were interested in participating met with members of the research team following their prenatal appointment. At that time, the research team members reviewed the study procedures and collected written informed consent or parental consent and assent for those under 18, and they reviewed the compensation information with participants. Once participants were enrolled in the study, all assessments were conducted online using REDCap survey software. Participants were compensated between $25–50 for completing each survey assessment (amounts differed due to length of the survey and estimated completion time). There were three survey assessments conducted during pregnancy and six assessments conducted post-birth with an overall goal of understanding mechanisms linking maternal stressors to postpartum maternal and child health and well-being outcomes (see Figure 1 for a timeline of data collection and key constructs). Assessments 1–7 were conducted prior to the pandemic and Assessments 8 and 9 were conducted during the first year of the COVID-19 pandemic (in April/May 2020 and November/December 2020, respectively).

[image: Figure 1]

FIGURE 1
 Timing and key measures of survey assessments.




Measures

Sociodemographic characteristics were assessed in the first survey assessment. Maternal age was measured in years. Race/ethnicity was coded into dummy variables using Census coding guidelines and includes Black, Hispanic, and Native American with non-Hispanic White as the reference category. Education measured in years was used as a measure of socioeconomic status. Union status (married or cohabiting = 1/single = 0) was included as a dichotomous variable. Depressive symptoms were assessed in the fifth assessment, occurring approximately 2 months postpartum, using the Center for Epidemiologic Studies Depression (CESD) scale (Radloff, 1977).

The Postpartum Bonding Questionnaire (PBQ; Brockington et al., 2001) was assessed at the six-month post-birth survey. The PBQ is a 24-item scale coded/recoded from 0 to 5 so that higher values indicate bonding impairment. The range for the PBQ scale in this sample is 0–73, and the Cronbach’s alpha reliability score for this sample is 0.91. The mean for bonding impairment is 6.17 in this sample. Prior research validating the PBQ has identified a score of 25 as indicating a bonding disorder, with a score of 40 indicating severe bonding disruption (Brockington et al., 2006).

Questions assessing participants’ usage of substances to cope with pandemic stressors were asked in Assessment 8 (April/May 2020) and 9 (November/December 2020). Participants were provided the following prompt regarding how they were coping with the pandemic:


“These items deal with ways you have been coping with the stress in your life related to the coronavirus. There are many ways to try to deal with problems. These items ask what you have been doing to cope with this one. Obviously, different people deal with things in different ways, but I’m interested in how you have tried to deal with it. Each item says something about a particular way of coping. We want to know to what extent you have been doing what the item says. How much or how frequently. Do not answer on the basis of whether it seems to be working or not.”
 

Items related to substance use for coping included: “I’ve been using alcohol or other drugs to make myself feel better” and “I’ve been using alcohol or other drugs to get through it.” Response options ranged from 0 = “I have not done this at all,” to 3 = “I’ve been doing this a lot” for each question across the two post-pandemic survey waves and then summed to create an index score ranging from 0 to 12.



Analytical strategy

For descriptive purposes, we examined the means and standard deviations of study variables. Multiple linear regression analysis was used to examine the association between pre-pandemic postpartum bonding impairment scores and self-reported increases in alcohol and other substances use to cope with COVID-19-related stressors, controlling for sociodemographic characteristics and depressive symptoms. We ran several sensitivity analyses to examine whether results changed depending upon the timing of the depression assessment, including prenatal depressive symptoms (measured in the 3rd trimester), postpartum depressive symptoms (measured at 2 months postpartum), and postpartum depressive symptoms (measured at about 1.5 years postpartum, after the start of the COVID-19 pandemic).




Results

Descriptive statistics are presented in Table 1. The average coping-related substance use increase score was 1.18 (SD = 2.49), showing a mild increase in use in terms of the index scale range (0–12). The average age of the sample was 26.19 (SD = 5.65). The sample was racially and ethnically diverse, including White (40%), Black (31%), Hispanic (12%), and Native American (17%) women. The average educational attainment was 13.07 years (SD = 2.06). The majority of participants reported their union status as being married or cohabiting (58%). The average depression score assessed at 2 months postpartum was 12.48 (SD = 8.63). Postpartum bonding impairment was low among the women in the sample, with an average score of 6.17 (SD = 10.80).



TABLE 1 Descriptive statistics of study variables (N = 96).
[image: Table1]

Unstandardized b coefficients, standard errors, standardized beta coefficients, p-values, and confidence intervals at the 95% level for the multiple regression analysis results are presented in Table 2. The first model included sociodemographic control variables and depressive symptoms measured at 2 months postpartum and found no significant results. The second model included impaired bonding, assessed at 6 months postpartum (approximately 9 months before the start of the COVID-19 pandemic in the U.S.). We found that mothers who reported greater postpartum bonding impairment before the pandemic reported greater use of alcohol or other drugs to cope with pandemic-related stressors (b = 0.08; p < 0.05), controlling for sociodemographic characteristics such as age, race/ethnicity, educational attainment, and union status, as well as for postpartum depressive symptoms. Additional tests for sensitivity utilizing measures of prenatal depressive symptoms or postnatal depressive symptoms assessed after the start of the COVID-19 pandemic did not reveal new information.



TABLE 2 Multiple linear regression analysis of postpartum bonding impairment and self-reported use of alcohol and other substances to cope with COVID-19 pandemic stressors (n = 96).
[image: Table2]



Discussion

Our study examined associations between mother-infant bonding measured at 6 months postpartum (measured in summer of 2019) and self-reported use of alcohol or other substances in order to cope with the pandemic (measured in April/May 2020 and November/December 2020). Our inferential findings showed that mothers of young children who reported higher levels of bonding impairment before the pandemic reported greater use of alcohol or other drugs to make themselves feel better due to the pandemic.

The importance of the postpartum bonding relationship is critical for maternal well-being, the health and development of the child, and the mother-infant relationship (Brockington, 2004; Lutkiewicz et al., 2020). This bond might be especially important during times of widespread societal stressors such as the pandemic, where the lack of social support due to physical distancing and quarantine might have played a role in mothers’ desire to use substances postpartum due to the adjustments of being a parent. These changes in the normal pattern of socialization and routine have been identified as the more prominent stressors of the pandemic for families (Adams et al., 2021; Jones et al., 2022). Under these circumstances, mothers are adjusting to a new or different role and are simultaneously coping with the social limitations of the pandemic. Maternal postpartum depression has been linked to substance use (Slomian et al., 2019) and increased bonding impairment at 6 months postpartum (Kerstis et al., 2016), but we did not find a significant association between depressive symptoms and self-reported increased substance use during the pandemic.

These findings suggest that close social connectedness is a protective mechanism for mothers with young children against substance use. Future research is needed to examine this association. Previous research has identified factors that affect one’s ability to bond, and those same factors might affect substance use behaviors. A mother’s psychological well-being, for example, has implications for whether or not a successful mother-infant bond will be able to develop (Liu et al., 2022; Doyle et al., 2023). Similarly, prior research has found that mothers who had greater well-being prior to the pandemic displayed more effective parenting behaviors and emotion regulation skills during the pandemic (Jones et al., 2022). Although we did not find that maternal depressive symptoms were associated with an increase in substance use during the pandemic, it is possible that those who were more depressed did not recognize an increase in their substance use behaviors. Objective measurement of substance use as opposed to self-reports might have more validity.

The data and methods of this study had several limitations, however. The sample was small and geographically limited to women receiving prenatal care at two prenatal clinics in an urban city. As pandemic policies differed widely across states and metropolitan areas, we cannot extrapolate findings to other settings or among different samples. Measures were obtained through self-assessments of maternal bonding and the use of alcohol and other substances to cope with pandemic-related stressors, which might be subject to recall bias or impacted by social desirability bias. Overall, impaired bonding rates in our sample were low, limiting the possibility of examining subscale factors of the PBQ such as “risk of abuse” on substance use outcomes. Moreover, measures on substance use were collected via self-report which is a less reliable measure than toxicology testing (Lendoiro et al., 2013; Young-Wolff et al., 2020), especially in the perinatal population, who may fear the legal consequences of disclosure. Harm reduction approaches are needed to encourage women to disclose and seek treatment for substance use (Van Scoyoc et al., 2017). Lastly, it is possible that there might be unmeasured confounders that are associated with bonding and substance use for coping scores. Our decision to include maternal depressive symptoms measured at 2 months postpartum (before the measurement of bonding and before the onset of the COVID-19 pandemic) were an attempt to control for maternal mental health, as prior research suggests depression is associated with impaired bonding and greater substance use behaviors. We also ran sensitivity analyses to assess whether depressive symptoms assessed during pregnancy or during the pandemic might influence results differently than those assessed 2 months postpartum and did not find any differences. Still, it is possible that other unmeasured factors such as economic stressors, attachment styles, personality characteristics, or personality disorders might affect both bonding and maladaptive coping mechanisms such as substance use.

Despite limitations, this study had important strengths as well. Notably, the longitudinal nature of the study allowed for the examination of pre-pandemic factors on outcomes during the pandemic in an unprecedented natural experiment. The sample was diverse and predominantly low-income but not designed to be a sample of substance-abusing mothers or a sample of mothers with bonding impairments.



Conclusion

Findings of this study highlight the relationship between pre-pandemic postpartum bonding impairment and increased substance use to cope with pandemic stressors among mothers of young children. These findings have critical implications for clinicians and researchers because they suggest that mothers with more impaired bonding might be at risk of using substances to cope during a pandemic or times of stress and point to the need for intervention such as parenting education and enhanced bonding as a way to promote effective coping and relationship skills. Although the purpose of this study was not to examine the impact of maternal mental health on postpartum bonding impairments, the association between maternal mental health and maternal–infant bonding is well-known. Identifying depression in the early postpartum period might help to reduce bonding impairment later in the postpartum period and also provide an opportunity to for clinicians to work with new mothers on positive coping behaviors to reduce the need to use substances to cope with stress. Clinicians caring for postpartum mothers with depression should also screen for bonding impairments and stress the importance of social connection to their patients. This study suggests that parenting education interventions designed to enhance bonding have the potential to reduce maternal alcohol and other substance use as coping behaviors. Future studies can examine the effectiveness of interventions designed to enhance postpartum bonding on substance use behaviors, especially in low-income and racially and ethnically diverse mothers.
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Objective: This study explored the factors and influence degree of job satisfaction among medical staff in Chinese public hospitals by constructing the optimal discriminant model.

Methods: The participant sample is based on the service volume of 12,405 officially appointed medical staff from different departments of 16 public hospitals for three consecutive years from 2017 to 2019. All medical staff (doctors, nurses, administrative personnel) invited to participate in the survey for the current year will no longer repeat their participation. The importance of all associated factors and the optimal evaluation model has been calculated.

Results: The overall job satisfaction of medical staff is 25.62%. The most important factors affecting medical staff satisfaction are: Value staff opinions (Q10), Get recognition for your work (Q11), Democracy (Q9), and Performance Evaluation Satisfaction (Q5). The random forest model is the best evaluation model for medical staff satisfaction, and its prediction accuracy is higher than other similar models.

Conclusion: The improvement of medical staff job satisfaction is significantly related to the improvement of democracy, recognition of work, and increased employee performance. It has shown that improving these five key variables can maximize the job satisfaction and motivation of medical staff. The random forest model can maximize the accuracy and effectiveness of similar research.
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Background

The loss and lack of medical staff is becoming a global problem (1). It is crucial to improve the quality of life and health of patients through a large and stable medical service team (2). The dense urban population has accelerated the spread of respiratory infectious diseases such as COVID-19, posing new challenges to the prevention and control of public health emergencies (3, 4). Indeed, The rapid realization of urban–rural integration also requires more medical services and support in China (5). Due to the continuous prevalence of the virus and the unsafe medical environment, medical workforce continue to drain in the post-epidemic era (6). The aging of the population and the decline of the birth rate have to some extent exacerbated the shortage of medical labor force in China (7). Meanwhile, Rural and urban areas have gradually become a medical service community with the implementation of graded diagnosis and treatment in a certain geographical range in China (8). High-quality medical and health resources will sink and radiate to surrounding areas through central cities (9). Therefore, this is a priority to retain public medical staff, especially the urban medical workforce.

Since the reform of China’s medical and health system in 2009, which established and improved the basic healthcare system covering urban and rural residents. China has expanded the coverage of basic medical insurance, implemented the reform of Diagnosis Related Groups (DRG) payment method and implemented the centralized purchase of drugs (10–12). The coverage of medical services has been continuously improved and the difficulty of seek medical services and cost of personal medical treatment have been effectively alleviated. It is easier for people to obtain safe, effective, convenient and inexpensive medical and health services along with the informatization construction of the hospital. Some scholars have systematically evaluated the satisfaction of burn patients and further found that the quality of care of medical workers can significantly improve patient satisfaction (13). Zhou et al. explored the association between patient satisfaction and nursing compliance and trust of medical workers of Chinese hypertensive patients (14). Moreover, Li et al. confirmed that the medical service quality of medical staff is the main factor affecting patient satisfaction from the perspective of inpatients (15). Of course, the implementation of a series of health reform policies not only reduces the economic burden of patients, but also greatly affects the income level of medical staff (16–18). The diversification of individual medical service needs is also increasing the daily workload of medical staff. At the same time, the demand for high-quality medical services has also increased the work difficulty of medical workforce (19, 20). Some studies have found that poor working environment and large workload will aggravate the job burnout of medical staff, and lead to resignation (21, 22). On the contrary, medical staff with higher job satisfaction tend to provide higher quality medical services and can effectively avoid medical accidents (23, 24). The current studies are more biased toward the patient’s medical experience and thus ignores the work experience of medical staff (25). Therefore, this is of great significance for improving the accessibility of medical services and maintaining social stability by exploring the current situation and associated factors of staff job satisfaction in public hospitals in China.

Building an optimal calculation model is the prerequisite for influencing factor analysis, which is crucial to ensure the robustness and accuracy of the analysis results. Multiple logistic regression models are widely used in related research due to their relatively simple theoretical assumptions (26). Regression models have greater advantages over OLS models in probability prediction (27). Li et al. analyzed the influencing factors of patient satisfaction through a multiple logistic regression model (28). Zhou et al. used a multi-level logistic regression method to test the associated factors of job satisfaction among medical personnel in 2018 (29). As one of the most widely used linear regression analysis models, the accuracy of the analysis results obtained by multiple regression models remains to be discussed due to the possible natural defects of collinearity sensitivity between independent variables. And then, logical regression models cannot properly handle massive multi-category variables. Hence, it is necessary to introduce discriminant analysis models into current research. The naive Bayesian algorithm is based on the posterior probability thinking of classical mathematical theory to establish models, greatly optimizing the complexity of traditional Bayesian algorithms in the calculation process (30). The discriminant algorithm logic assumes that the attributes of the dataset are independent of each other, which exhibits strong stability and consistency for different datasets. Bai et al. used naive Bayesian models to accurately classify different water sources subject to weather interference in the environmental field (31). Some scholars predicted that the physical behavior of patients with COVID-19 by using the naive Bayesian model (32). similarly, the random forest algorithm has gradually become a widely recognized classification algorithm by combining classification tree models. Random forest model have strong adaptability because of Strong adaptability (33). Random forest model reduce the risk of over fitting in the calculation process by improving the generalization ability. Some scholars have applied random forest models to studies on disease risk assessment, tumor diagnosis, and postoperative prognosis (34–36). Other scholars have explored disease risk prediction, diagnosis, and classification through random forest models (37–39). Compared to traditional methods, these two classification algorithms are praised as one of the best currently available algorithms, which are not susceptible to environmental noise and can well predict ample of explanatory variables.

In recent years, K-Nearest Neighbor (KNN) algorithms have gradually been widely used in different fields. Some scholars have conducted study on the prevention and control of agricultural diseases and insect pests through the KNN algorithm for disease identification (40). Other scholars have explored the use of KNN algorithms for disease prediction in the medical field (41). KNN algorithm, a Simple Classification Algorithm, does not need to estimate parameters, but the calculation amount is relatively large when the heterogeneity between samples is large. Meanwhile, the Gradient Boosting Decision Tree (GBDT) algorithm can optimize the model by using an additive model and a forward step algorithm (42). Some scholars have used GBDT algorithm to effectively predict the employability of graduates in the internship environment (43). A European study effectively predicted the impact of psychosocial factors on quality of life in older adults people through machine learning algorithms (44). Machine learning algorithms are being used by more and more scholars in the field of public health. Unfortunately, there are few studies exploring the optimal evaluation model for medical staff job satisfaction. Therefore, we attempt to incorporate the above algorithms into model comparisons in order to obtain more accurate analysis results.

This paper aims to explore the associated factors and best evaluation models of staff job satisfaction in Chinese public hospitals. And we attempt to identify strategies to improve job satisfaction among public medical staff based on empirical research results.



Sample and methods


Ethics statement

This study was approved and supported by the Zhejiang Provincial Health Commission, and the investigation was conducted after obtaining the consent and support of the relevant heads of 16 hospitals. All participating medical staff signed an informed consent form before filling out the questionnaire. This job satisfaction survey is anonymous and the content filled in is completely confidential.



Study design and samples

The survey was conducted from December 12, 2017 to January 13, 2020, involving 16 provincial public hospitals in Zhejiang, including 7 general hospitals, 5 specialized hospitals, 2 traditional Chinese medicine hospitals, and 2 integrated traditional Chinese and western medicine hospitals. We conduct an annual survey and determine the sampling quantity based on the business volume of different departments in each public hospital. All medical staff who participated in the survey that year will no longer undergo repeated sampling. A total of 12,405 valid questionnaires were obtained for medical staff. A self-designed medical staff job satisfaction survey questionnaire was used, with a total of 31 related indicators, including 6 sociodemographic factors and 25 hospital factors. The reliability and effectiveness of the questionnaire content are determined through expert consistency evaluation, which can ensure the authority and scientificity of the questionnaire. The consistency test results of the questionnaire indicate that the Cronbach’s Alpha coefficient is 0.944, indicating high reliability of the questionnaire.



Method of investigation

The outcome variables (medical staff job satisfaction) and explanatory variables of this paper are based on the Likert five level scoring method, with scores of 1 being very dissatisfied, 2 being not very satisfied, 3 being average, 4 being relatively satisfied, and 5 being very satisfied. And further simplify it into two categorical variables: combine “very satisfied” and “relatively satisfied” to “satisfied” (with a value of 1); The other answer combination is ‘dissatisfied’ (value 0). Missing and abnormal values are assigned a value of 99 and removed in subsequent data analysis. The data analysis was completed using SPSS 22.0 and R3.6.1 software.



Sample quality control

The minimum sample size required first has to be determined before the statistical model is established. The sample size calculation is shown in Formula 1:

[image: image]

Where n is the sample size, [image: image] value is 1.96 typically, [image: image] is the overall staff job satisfaction rate and [image: image] is the desired level of precision. And then, we assumed 95% confidence and 5% precision. The overall staff job satisfaction in this study is 25.62%. Therefore, the minimum sample size was: [image: image]. The number of effective simple in this paper is 12,405, which is far greater than the minimum sample size required.



Multiple logistic regression

Logistic regression model is one of the supervised algorithms, which adds a sigmoid function to classify based on linear regression and sets a threshold value to map the results to the (0, 1) interval.

Further, when the mapping value is greater than the threshold value, it is classified as 1, and when the mapping value is less than the threshold value, it is classified as 0. In this study, we first conducted a single factor analysis of the explanatory variables. Indeed, the influencing factors with statistical differences (p < 0.05) were included in the multiple logistic regression model based on the single factor analysis results. The calculation is shown in Formula 2:

[image: image]

The probability prediction formula for employee job satisfaction is shown in Formula 3:

[image: image]

Where [image: image] and [image: image] are the probabilities of overall job satisfaction and dissatisfaction by medical staff; n is the number of independent variables; [image: image] presents the regression coefficient of each associated factor; [image: image] present different independent variables and [image: image] is a random interference term.



Gradient boosting decision tree algorithm

GBDT is an efficient decision tree algorithm that combines weak prediction models to obtain stronger prediction models (45). Specifically, CART regression trees are used to generate weak models by defining loss functions, and then the defined loss function is optimized by pre ordering and adding regular terms to achieve algorithm improvement. The specific construction method of the model is as follows:

Firstly, we construct the medical staff job satisfaction dataset D. As shown in Formula 4:

[image: image]

Where [image: image] and [image: image] are explanatory variables and outcome variables. Training set D and fit it a weak learner model [image: image]

Secondly, calculating the negative gradient of the loss function for each sample and generate a new dataset [image: image]. As shown in Formulas 5 and 6:

[image: image]
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Thirdly, we can obtain the regression tree [image: image] by using the new dataset [image: image]. As shown in Formulas 7 and 8:

[image: image]

[image: image]

Where [image: image] is the node of the leaf of the tree; [image: image] present the total value range of [image: image]; [image: image] represents the number of samples per leaf node.

Finally, the optimized model is obtained through K-round iteration. As shown in Formula 9:

[image: image]



Naive Bayesian algorithm

Naive Bayesian algorithm is a relatively stable classification algorithm based on Bayesian theorem (46). Firstly, the joint probability distribution of the sample set is trained, and then the output model with the maximum posterior probability is obtained based on the training results. The naive Bayesian algorithm combines a priori and a posteriori probability, which avoids the subjective bias of using only a priori probability and avoids the over fitting phenomenon of using sample information alone (47). Especially when the data set is large, it shows a high accuracy rate. We define staff job satisfaction data training sets[image: image], where each sample [image: image] and K categories [image: image]. The calculation process is shown in Formula 10:
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Formula 12 is the final form of Formula 10.

Specially, the number of parameters ([image: image]) can be reduced to [image: image] through Formula (11). Where [image: image] is optimal posterior probability, [image: image] means conditional probability, [image: image] is the number of categories and [image: image] means the number of [image: image].

The final classification model is shown in Formula 13:

[image: image]



K-nearest neighbor algorithm

KNN algorithm is also a classification algorithm in supervised learning (48). This algorithm classifies the closest samples in the feature space into one category. At present, Euclidean distance is the most commonly ranging method. The calculation progress of Euclidean distance is as Formula 14:

[image: image]

Generally, a suitable k value is selected through cross validation based on the distribution of samples. Then return to the category with the highest frequency of occurrence of the first k points as the optimal prediction classification.



Random forest algorithm

Random forest model is an excellent bagging ensemble algorithm that fits the optimal multi-classification combination model through comprehensive comparison of random features based on a decision tree. The formula for calculation is as follows:

Firstly, we divide the data set [image: image] (Formula 15) into a training set [image: image](70% of the data is used to build the model) and a test set [image: image](30% of the data is used to fit the optimal model).

[image: image]

[image: image]

Secondly, we use training set data A to construct the basic learning algorithm [image: image]. As shown in Formula 16. Then, the out-of-bag estimate (oob) of was calculated by B through Formula (17).

[image: image]

[image: image]

Finally, a classification model with the best fit degree is calculated through Formula (18):

[image: image]

Where T is number of base learning algorithms, [image: image]is sample distribution of training set data, [image: image] is the combined classifier model and [image: image] is an indicator function.

In order to further explore the degree of influence between explanatory variables, we calculated the importance of different independent variables through Gini coefficient in the model. As shown in Formula 19:

[image: image]
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Finally, all calculated importance scores are normalized through Formula (22):

[image: image]

Where K is the number of categories, [image: image] is the proportion of category k in node m. [image: image]and [image: image] represent the Gine coefficient of the two new nodes after branching. And [image: image]is the importance score of the jth characteristic was caculated through Formulas (20, 21).



Building an optimal evaluation model

This paper incorporates as many mainstream classification and discrimination models as possible. We attempt to ensure the accuracy of the results and calculate the best evaluation model by comparing five models: Multiple logistic regression model, GBDT algorithm, Naive Bayes algorithm, KNN algorithm, and Random forest algorithm.

Generally speaking, the effectiveness of models are comprehensively judged by five indicators: Accuracy, Classification, Precision, Recall, and F1_Score. Indeed, we visualize the classification effects of different machine learning algorithms by drawing receiver operating characteristic (ROC) curves. And we use AUC (Area Under Curve) to determine the accuracy of the model through Formula (23):

[image: image]

Where M is the number of positive samples; N is the number of sub samples.




Results


Overall description of the analysis

The results showed that the overall job satisfaction rate of staff in large public hospitals was low (25.62%), while the job satisfaction rate of male staff was significantly higher than that of female staff. In particular, the proportion of female staff among all staff is 72.04%. The reason may be that the daily medical work of public hospitals requires a large number of female nursing staff. At the same time, the proportion of staff with bachelor’s degree or above in this study is 99.61%, with the highest proportion of master’s degree students (42.36%). As a result, medical staff are over 30 years old. Interestingly, almost all medical staff have been assessed with relevant professional titles (95.98%), with primary and lower professional titles accounting for 40.9%. The proportion of years of service between 10 and 15 years is the largest (25.32%). And the compliers accounts for 92%.



Single factor analysis of medical staff job satisfaction

The analysis results showed that there were significant differences in the job satisfaction of medical staff among sociodemographic factors such as gender, age, educational background, professional title, years of service, Compilers, and almost all hospital factors (p < 0.05). As shown in Table 1. Specially, Age, Professional title, Years of service, Interested in work, Time Freedom, and competence for this job are all protective factors for medical staff job satisfaction. Meanwhile, most other variables are associated factors.



TABLE 1 Results of the multivariate analysis.
[image: Table1]



Multiple logistic regression analysis of medical staff job satisfaction

We included independent variables with significant statistical differences in univariate analysis into a multiple logistic regression model. The results showed that the multiple logistic regression results of medical staff job satisfaction are basically consistent with the results of random forest. There is a wide gap between Gender and Educational background. The results showed that almost all hospital factors were closely related to the improvement of medical staff job satisfaction (p < 0.05) and were consistent with the results of random forest analysis. In particular, low levels of education are significantly related to medical staff job satisfaction, without the need to achieve the highest level of education, such as Doctors. As shown in Table 2.



TABLE 2 the results of multivariate logistic regression.
[image: Table2]



Optimal evaluation model

We calculated the accuracy and ROC curves of different models to compare the robustness of different models. The results show that random forests rank first in Accuracy and AUC, with the most accurate prediction effect. Figure 1 shows the ROC curves of the five models, with the results ranked in the order of Random forest (0.9713), KNN (0.9579), GBDT (0.9520), logical regression (0.9478) and Naive Bayesian (0.9378), with the Random forest model performing best.

[image: Figure 1]

FIGURE 1
 Receiver operating characteristic curves of five classification models.


Table 3 shows that all models have achieved good results. The random forest model is superior to KNN, GBDT, logistic regression model, and naive Bayesian model in accuracy index. The random forest model has the highest evaluation effect and the best performance effect in this study. With good practicality and flexibility, random forest models can not only make high-precision classification decisions, but also calculate the importance of each variable.



TABLE 3 Comparison of evaluation effects of different evaluation models.
[image: Table3]



Importance of different explanatory variables

We plotted the importance ranking diagram of all explanatory variables through a random forest algorithm. As shown in Figure 2. Value staff opinions (Q10), Get recognition for your work (Q11), Democracy (Q9) and Performance evaluation satisfaction (Q5) rank in the top 4 among all variables.

[image: Figure 2]

FIGURE 2
 Importance ranking chart of influencing factors.




Conclusion and discussion

In this study, we evaluated the effectiveness of five widely used models, including logistic regression, Random forest, Naive Bayesian, GBDT, and KNN. The results showed that the random forest model ranked first in accuracy and roc curve in this study. Therefore, we constructed an optimal evaluation model and explored the key variables that affect medical staff job satisfaction in Chinese public hospitals. Further, we can adopt the most appropriate strategies to improve the challenges faced by medical staff. This study shows a weak association between sociodemographic factors such as gender, age, educational background, and medical staff job satisfaction, which is consistent with previous studies (49). This further confirms that although factors such as age and educational background are the key to entering a hospital job, the key to ensuring high job satisfaction among medical staff lies more in the job itself. Interestingly, Compilers is not a key variable in staff job satisfaction in large public hospitals. Value staff opinions (Q10), Get recognition for your work (Q11), Democracy(Q9) and Performance evaluation satisfaction(Q5) are the four most important key factors that affect the satisfaction of medical staff, which provide a neglected perspective for improving the enthusiasm of medical staff in past research. This may be an effective way to improve medical staff satisfaction by weakening the direct authority of organizational leaders and paying more attention to the medical services provided to patients.

The evaluation and prediction of staff in Chinese public hospitals is very important due to undertaking major diagnostic treatment and the promotion and application of the most advanced medical technology (50). Furthermore, large public hospitals are the leaders of medical service complexes within a certain geographical range (51). This paper make some contribution from the following aspects. Firstly, the rapid changes in the disease spectrum and the rapidly increasing demand for individual medical services not only directly increase the difficulty of medical services, but indirectly increasing the challenges faced by medical staff. Few studies have explored the key factors from the perspective of medical staff, and we have conducted in-depth analysis of this. A large number of studies have confirmed the positive indirect role played by medical workers inpatient rehabilitation. Meanwhile, job satisfaction, occupational well-being and harmonious doctor-patient relationships all positively affect the work quality of medical staff (52). In addition, this is an effective measure to promote medical staff to actively provide high-quality services to effectively identify key variables that affect medical staff job satisfaction through the optimal evaluation model.

Although few studies have explored the best evaluation model for medical staff job satisfaction, some studies do emphasize that appropriate analytical models can increase the accuracy of research results (53). Therefore, understanding the actual needs of public medical staff will significantly improve the doctor-patient ecological environment and maximize medical staff job satisfaction with minimal resources.

First of all, value staff opinions is the most important influencing factor of staff job satisfaction. Ample studies believed that strengthening the importance attached by hospital leaders to staff is beneficial to improving the job satisfaction of medical staff (54–56). According to social exchange theory, when employees or individuals feel support from their organizations, they have a strong sense of obligation and belonging (57). This sense of obligation and belonging can be externalized into corresponding social behaviors, including actively providing assistance and consciously promoting work enthusiasm (58). Medical staff more need the care and support of organizational leaders due to the more severe work pressure in the post epidemic era (59). Only staff with high job satisfaction can meet the needs of patients to the maximum extent, and all patient-centered service concepts can be realized (60, 61).

Secondly, get recognition for your work ranks second among all variables that affect staff job satisfaction. Obtaining recognition from others allows individuals to feel their own value in team work. Goal setting theory believes that people will work harder and engage in achieving their goals, as a positive feedback that can promote better development of personnel (62). Especially in the field of health, the work of medical staff requires more recognition and attention from the organization.

The leadership of public hospitals often ignores the positive affirmation of medical staff and unilaterally emphasizes the economic benefits of hospitals. And medical staff often have a reduced sense of self-worth and are discouraged from working due to a lack of leadership attention. Therefore, multi-point practice policy of China for doctors can not only improve their economic income and reputation, but also maximize their self-worth (63). In addition, it is recommended that informal democratic life meetings be held frequently to strengthen the relationship between hospital employees and their co organizational leaders. Increasing recognition of self-work and achieving self-worth through praise and self-praise are potentially effective strategies.

Thirdly, democracy is the third key variable that affects medical staff job satisfaction. Self-determination theory believes that individuals pursue autonomy and control after meeting their basic needs (64). Equity and democracy can effectively promote the sustainable development of public health (65). China has implemented a large number of health policy reforms, including centralized drug procurement policies and DRG(s) payment policies, which have effectively curbed the bureaucracy and corruption in public hospitals over the past decade. Medical staff have played a key role in epidemic prevention and control, benefiting from a high degree of democracy in public hospitals. Trust in institutions and democracy has also been further validated in vaccination (66). Therefore, effective strategies should continue to be adopted to maintain the democratization of public hospitals, including empowering medical staff to make decisions in the face of major decisions regarding hospital development and the interests of employee groups. The top three satisfaction influencing factors in this study are significantly related to hospital organizational leadership. Hence, democratic centralism is an effective measure that can not only ensure the rationality of decision-making but also effectively avoid the personal style of leaders in hospital organization and management (67).

Fourth, performance evaluation satisfaction is also crucial for hospital staff job satisfaction. The reform of the personnel and salary distribution system in public hospitals has been one of the core elements of health care reform over the past 10 years. Relevant research has confirmed that income distribution is one of the most important aspects of hospital performance evaluation for medical staff (68). At present, there are still problems in the performance evaluation of public hospitals in China, such as emphasizing economic benefits, unreasonable indicator settings, and imperfect allocation methods (69). A series of health policies have significantly reduced hospital income while reducing the economic burden on patients, resulting in a decrease in the income of medical staff (70). The reason may be that different departments of the hospital use unified assessment indicators (71).

In addition, the current staff incentive in public hospitals in China mainly focuses on simple and convenient salary incentives, which are also prone to problems such as generalization of incentive effects and excessive utilitarian orientation. Specifically, the large income gap among different staff is due to the large difference in the distribution coefficient of professional titles (72, 73). Therefore, the performance evaluation of public hospitals should focus on improving medical quality, promoting hospital development, and enhancing social benefits. This is an effective measure to promote the development of conscience in public hospitals to improve a more scientific performance and evaluation indicator system.

Finally, machine learning algorithms provide a new research direction for research on hospital staff job satisfaction. Meanwhile, a good working environment can create a better working atmosphere and stimulate the work creativity of medical staff. This study attempts to fit the best discriminant model for medical staff job satisfaction from the perspective of health human resources. Compared with traditional linear algorithms and other machine learning algorithms, random forests have the highest accuracy and best prediction results. Therefore, we suggest using random forest algorithm to explore relevant studies on the factors affecting job satisfaction in future.




Strengths and limitations of this study

The strengths are the cross-sectional survey of a large sample for three consecutive years, the department service volume based sample, the most appropriate discriminant model and potential applicability of our findings to many settings, since high-quality healthcare human resources have long been scarce, especially in the post pandemic era. The unique aspect of this study lies in its design, which includes panel data for almost all types of medical staff in public hospitals and optimal Discriminant Model for Similar Studies. The main limitation is that the investigation was forced to be interrupted after 3 years. Our investigation after 2020 has to stop because of the global epidemic of COVID-19, and it is difficult to recover to the pre epidemic level. In addition, China’s healthcare reform has affected the personnel structure and internal management of public hospitals to varying degrees, which may make precise measurements difficult. Moreover, the same strategy may not apply to medical personnel in all regions due to differences in economic levels and educational resources in different regions of China.
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Background: Psycho-emotional violence, a type of workplace violence targeting healthcare workers, varies across countries, occasions, and professions in the healthcare sector. Unfortunately, there is a scarcity of comprehensive studies focusing on violence against healthcare workers in Ethiopia, which may also encompass psycho-gender-based emotional violence against healthcare workers. Therefore, there is a compelling need for in-depth research to address this gap and develop effective strategies to mitigate psycho-emotional violence in the healthcare sector in Ethiopia, especially in the eastern region. Hence, we aimed to identify the prevalence of and factors associated with workplace psycho-emotional violence against healthcare providers in eastern Ethiopia.

Methods: This institution-based cross-sectional study was conducted among 744 health professionals working in urban public hospitals in eastern Ethiopia. Multistage stratified random sampling was used, and data were collected using a standardized structured tool adopted from the WHO workplace violence assessment tool. Binary and multivariable logistic regression analyses were employed to identify factors associated with psycho-emotional workplace violence. Adjusted odds ratio (OR) with 95% confidence interval (CI) was reported, and a p-value of 0.05 was used as the cut-off point to declare significance.

Results: Workplace psycho-emotional violence was reported by 57.39% of the healthcare workers. The absence of guidelines for gender-based abuse [AOR = 35.62, 95% CI:17.47, 72.64], presence of measures that improve surroundings (class lighting and privacy) [AOR = 0.58, 95% CI: 0.35, 0.98], training on workplace violence coping mechanism [AOR = 0.16, 95%CI: 0.26, 0.98], spending more than 50% of their time with HIV/AIDS patients [AOR = 1.96, 95%CI:1.05, 3.72], and spending more than 50% of their time with psychiatric patients [AOR = 1.92, 95%CI:1.08, 3.43] were factors significantly associated with workplace violence against health professionals.

Conclusion: The prevalence of workplace psycho-emotional violence against health professionals in eastern Ethiopia was relatively high. Improving the working environment decreases the chance of workplace violence; however, there is a lack of guidelines for gender-based violence, the absence of training on coping mechanisms, and spending more time with psychiatric and HIV/AIDS patients’ increases workplace violence. We recommend that health institutions develop gender abuse mitigation guidelines and provide training on coping mechanisms.

Keywords
 psycho-emotional violence; psycho-emotional health; workplace violence coping mechanisms; health professionals; eastern Ethiopia


Introduction

Mental health, including emotional, psychological, and social well-being, is important at every stage of our life (1, 2). It enables people to realize their full potential, work productively and make meaningful contributions to their communities (2–4). Furthermore, proper psycho-emotional health involves a normal emotional, behavioral, and social maturity to a person (5). Work place violence derails such mental health of healthcare workers. Work place violence against healthcare workers is a problem of growing interest in research and has been poorly prioritized in healthcare systems (6). Violence against healthcare workers are varied and a complex phenomenon (7).

Psycho-emotional abuse (Verbal abuse, sexual and racial harassment, bullying/mobbing and other threats) was the most reported worked place violence in many countries (7, 8). Psycho-emotional abuse is any non-physical pattern of behavior that intentionally harms an individual’s mental state and undermines their ability to reach their full potential (5, 9). It results from a person’s dislike towards a person or object, especially when they feel like that person or object did something wrong (10–12). Psycho-emotional abuse may be overt or covert and can be tricky to spot – even by the person experiencing it (11). The abuser’s behaviors are deliberate and intentional and often rooted in envy, fragility, and aggression. It may manifest in forms of harassment, intimidation, or other threatening disruptive behavior that may occurs at the work site (5, 9).

Verbal abuse leaves no visible scars, but the emotional damage can be devastating (6). Today, doctors pay more attention to a person’s emotions and behaviors as indicators of potential health issues than ever before. Acts of violence and other injuries is currently the third-leading cause of fatal occupational injuries in the United States. Psycho-emotional violence at work has many negative impacts both at the organizational and individual level, such as the erosion of individual’s self-esteem, debases their sense of achievement, diminishes their sense of belonging, prevents their healthy and vigorous development, and takes away the individual’s well-being (11, 13). Some of the specific consequences include: decreased job performance and job satisfaction, confusion, self-blame, depression, inability to concentrate, lack of motivation, procrastination, low self-esteem, fear of failure, hopelessness, worthlessness, and self-sabotage (11).

The prevalence of psycho-emotional violence varies between countries and across different professions. In countries like Egypt (7) and Jordan (14) verbal abuse was reported to be 69.5% among nurses and (63.5%) among physicians, respectively. In Barbados, psycho-emotional abuse (60% verbal abuse, 19% bullying, 7% sexual harassment and 3% racial harassment) were found to be high among medical staffs (8). The prevalence of verbal abuse and sexual harassment was found to be a little bit higher in Riyadh (79.5 and 76.5% respectively) (15) and Saudi Arabia (75.6%) (16). Similarly, verbal abuse was found to be high among nurses working in psychiatry hospital in Jordan (71.9%) (17).

Being female (8); age, being nurse and night work (18); working when understaffed, working directly with volatile people, drug and alcohol abuse, inadequate security, long waits for service (19); working in psychiatry hospitals or psychiatry department (17) were identified as major factors for such violence.

Cases of severe psycho-emotional trauma, if left unmanaged, may lead to retaliatory violence, chronic illness, or even suicide and fear of future events. Although there have been numerous studies on psycho-emotional, there is no consensus regarding the current status of psychological violence directed at health care workers in in low income counties like Ethiopia. This study aimed to identify service providers’ experience of psycho-emotional violence and its associated factors in eastern Ethiopia.



Methods


Study design, setting and period

A cross-sectional study was conducted among health professionals working at public hospitals in eastern Ethiopia, including Harar and Dire Dawa, located 525 km and 515 km from the capital of Ethiopia (Addis Ababa), respectively. Harari region has one general and one comprehensive and specialized university hospital, whereas the Dire Dawa city administration has one general and one referral hospital that serves millions of people located in the eastern part of Ethiopia. According to the Harari National Region Health Bureau report/evidence, approximately 560 healthcare workers were working in these health institutions. Similarly, the two public hospitals in Dawa had approximately 400 healthcare providers at the time of the study. This study was conducted from January 18 to February 10, 2022.



Study population and sampling procedure

Multi-stage sampling was used to randomly select health professionals working in selected public hospitals in eastern Ethiopia based on their institutional identification number. All health professionals who had been in these public hospitals for more than 6 months were included in this study. All healthcare professionals on annual leave, or maternity leave, and those who were critically ill during data collection were excluded from the study. The sample size is calculated using the single population proportion formula by taking the prevalence of psycho-emotional trauma among health professionals from previous studies (prevalence in % 95 confidence level and 5% margin of error using a study conducted in Gonder Referral Hospital) (20). The final sample size was proportionally allocated to each health facility based on the actual number of healthcare workers. The health professionals were then stratified by professional category as doctors/health officers, nurses/midwives (nurses, midwives, nursing assistants, and theatre attendants), laboratory technicians, and pharmacists. The sample size in each hospital was proportionally allocated to each healthcare professional category according to their number. Finally, simple random sampling was used to select the required sample.



Data collection and quality control procedures

Data were collected by health professionals (BSc Public Health officers) using a structured questionnaire prepared by the World Health Organization (21) which contains both open- and closed-ended questions as well as other workplace violence assessment tools from other similar studies (7, 22–24) that were adopted and modified in such a way that could meet the objectives of this study. The questionnaire contained questions on psycho-emotional violence, individual factors, work-related factors, and organizational factors that directly met the objectives of the study. Data quality was ensured through the training of data collectors, pre-testing of questionnaires, electronic data collection (Kobo collect), and supervision of the data collection process. In addition, respondents were encouraged to respond to all items in the questionnaire within the time they devoted to minimizing a large non-response rate. The completeness and consistency of the data were checked by the data collectors immediately after receiving the questionnaire from each participant. The questionnaire was pretested at Haramaya Hospital in 5% of the sample.



Variables and measurements

The main outcome variable was psycho-emotional violence (verbal abuse, bullying/mobbing, harassment, and threats) experienced by study participants in the last 12 months, answered with yes or no questions.


Workplace violence

Incidents when staff members are abused, threatened, or assaulted in circumstances related to their work, including commuting to and from work, involving an explicit or implicit challenge to their safety, well-being, or health.



Psychological violence (emotional abuse)

The intentional use of power, including the threat of physical force, against another person or group that can harm physical, mental, spiritual, moral, or social development. These include verbal abuse, bullying/mobbing, harassment, and threats. This was measured with a yes or no answer if the health professional experienced one of these violence.



Abuse

Behavior that humiliates degrades or otherwise indicates a lack of respect for the dignity and worth of an individual. This was measured with a yes or no answer if the health professional experienced one of the violence.



Bullying/Mobbing

Repeated and overtime offensive behavior through vindictive, cruel, or malicious attempts to humiliate or undermine an individual or group of employees. This was measured with a yes or no answer if the health professional experienced one of this violence.



Harassment

Any conduct based on age, disability, HIV status, domestic circumstances, sex, sexual orientation, gender reassignment, race, color, language, religion, politics, trade union or other opinion or belief, national or social origin, association with a minority, property, birth, or another status that is unreciprocated or unwanted, which affects the dignity of men and women at work.



Sexual harassment

Any unwanted, unreciprocated, and unwelcome behavior of a sexual nature that is offensive to the person involved, and causes that person to be threatened, humiliated, or embarrassed. This was measured with a yes or no answer if the health professional experienced one of this violence.



Racial harassment

Any threatening conduct based on race, color, language, national origin, association with a minority, birth, or another status that is unreciprocated or unwanted, which affects the dignity of women and men at work. This was measured with a yes or no answer if the health professional experienced one of these violence.



Threat

Promised use of physical force or power (i.e., psychological force) results in fear of physical, sexual, psychological harm, or other negative consequences to the targeted individuals or groups. This was measured with a yes or no answer if the health professional experienced one of these violence.



Emotional health

Refers to the emotional quality experienced by an individual. The emotional health outcomes of WPV include emotional exhaustion, detachment, sadness, frustration, and anger.




Data processing and analysis

Data from the Kobo collection were downloaded into Excel and exported to Stata 16. Data were cleaned and analyzed using descriptive summary measures, such as percentage, frequencies, and mean/median and standard deviation (SD), as appropriate, and presented using tables and graphs. Logistic analysis with a 95% confidence interval was used to determine the factors associated with psycho-emotional violence and its determinants. Variables with p-values less than or equal to 0.25 were entered into a multivariable logistic regression model. Hosmer-Lemeshow’s goodness-of-fit tests were used to determine the goodness of fit for the final model. In multivariate analysis, variables with a p-value less than 0.05 were considered to be significantly associated with psycho-emotional violence.




Results


Health workers characteristics

A total of 744 healthcare providers were interviewed. More than half of the study participants 53.76 and 58.84% were males and married, respectively. The median age of the study participants was 31(+7) years, and the median work experience was 6 (+7.30SD) years. A total of 17 (2.28%) were senior managers (Table 1).



TABLE 1 Socio-demographic characteristics of the study participants, eastern Ethiopia, 2022.
[image: Table1]



Prevalence of psycho-emotional violence

Psycho-emotional violence was reported by 57.39% of the HCWs. Verbal violence was reported by 71.37% (531/744) of participants. In contrast, bullying/mobbing was reported by 13.71% (102/744) of participants. Sexual and racial harassment was reported by 0.94% (7/744) and 9% (65/744) of health professionals, respectively.



Sources of psycho-emotional violence against health professionals

According to the findings of this study, patient families accounted for 61.6% (434) of verbal violence cases, while patients themselves accounted for 40% (282) of verbal violence cases. Regarding the main source of bullying/mobbing, patients’ relatives accounted for 5.8% (41) of the main sources and patients themselves accounted for 3.1% (22). Similarly, the main sources of racial harassment were relatives of relatives, 38 (5.4%), followed by staff members (3.5%, 25). Furthermore, the main source of sexual harassment was staff members (0.42%) (3), followed by patients themselves (0.29%) (2) (Table 2).



TABLE 2 Sources of psycho-emotional violence against healthcare providers, eastern Ethiopia, 2022.
[image: Table2]



Actions taken after psycho-emotional violence incident

The majority of study participants (57.5%, 404) said they did not take any action following psycho-emotional violence against them, of which 69.3% (280) took no action following verbal abuse against them. Similarly, about 25.5% (179) of the study participants told the person to stop psycho-emotional violence, of which 83.2% (149) said to person following verbal abuse against them (Additional file 1).



Knowledge of workplace violence policies in their health facilities

The majority of study participants said they did not know whether their employer had developed specific policies on health safety (55.65%), physical workplace violence (62.37%), verbal abuse (63.17%), bullying/mobbing (63.84%), sexual harassment (62.10%), racial harassment (63.58%), and other threats (62.23%) (Figure 1).

[image: Figure 1]

FIGURE 1
 Knowledge of study participants whether their employer developed workplace violence policies in their health facilities, eastern Ethiopia, 2022.




Available measures to deal with psycho-emotional workplace violence

The majority of the study participants (64.47%; 502/744) said that there was a security structure to deal with such psycho-emotional workplace violence (Figure 2).

[image: Figure 2]

FIGURE 2
 Available measures to deal with psycho-emotional workplace violence, eastern Ethiopia, 2022.




Factors associated with psycho-emotional violence

Multivariable logistic regression analysis showed that the absence of guidelines for gender-based abuse [AOR = 35.62, 95% CI (17.47, 72.64)], presence of measures that improve surroundings (class lighting and privacy) [AOR = 0.58, 95% CI (0.35, 0.98)], training on WPV coping mechanism [AOR = 0.16, 95%CI (0.26, 0.98)], spending more than 50% of their time with HIV/AIDS patients (AOR = 1.96, 95%CI [1.05, 3.72]), and spending more than 50% of their time with psychiatric patients [AOR = 1.92, 95%CI (1.08, 3.43)] were factors significantly associated with WPV against health professionals.

Accordingly, the odds of WPV were 35.62 times higher among health professionals in settings that had guidelines for gender-based abuse as compared to those in settings that had no guidelines [AOR = 35.62, 95% CI (17.47, 72.64)].

The odds of experiencing WPV decreased by 42% for health professionals in settings where measures that improve surroundings (class lighting and privacy) were taken as compared to in settings where such measures were not implemented [AOR = 0.58, 95% CI (0.35, 0.98)].

The odds of experiencing WPV decreased by 84% for health professionals who took training on violence coping mechanisms compared to those who did not receive training, keeping other variables in the model constant (AOR = 0.16, 95%CI [0.26, 0.98]).

The odds of WPV increased by 98% among health professionals spending most of their working time with HIV/AIDS patients compared to their counterparts while adjusting for other variables in the model (AOR = 1.98, 95%CI [1.05, 3.72]).

The odds of WPV were increased by 92% among health professionals who spend more than 50% of their time with psychiatric patients as compared to their counterparts holding other variables in the model constant [AOR = 1.92, 95%CI (1.08, 3.43)] (Table 3).



TABLE 3 Factors associated with psycho-emotional workplace violence against health professionals working in Public Health Facilities of eastern Ethiopia, 2022.
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Discussion

This study assessed the magnitude of WPV and its associated factors among health professionals in eastern Ethiopia. Accordingly, the finding showed 57.39% (95% CI: 53.75–60.98%) experienced WPV. This finding is in line with the prevalence reported in Brazil (25), Saudi Arabia (16), Egypt, South Africa, Thailand, and Portugal (26) and 5 European countries (Poland, the Czech Republic, the Slovak Republic, Turkey, and Spain) (23) but higher than findings from studies in southern Ethiopia (27, 28). The higher prevalence of WPV in the current study might be due to the differences in the study population. A previous study from Southern Ethiopia assessed violence against nurses, whereas the current study assessed violence against all categories of health professionals. Evidently, stress and violence are widespread in health sector where doctors, nurses and social workers experience repeated violence (25).

Most health professionals had experienced verbal abuse (71%). This is in agreement with previous studies (23–25), and might be because it is easily committed in the form of shouting, belittling, and offensive or obscene language, harassing remarks.

Similar to previous studies (29, 30), patients and patient relatives were the main sources of violence. This could be explained by the fact that patients and patient relatives might have frequent contact with health workers, which may increase the risk of health workers experiencing violence. This study also identified horizontal violence from fellow coworkers. This can be attributed to line of authority and nightshift work as stated by female healthcare workers. Female healthcare workers reported they were sexually abused by their coworkers during night shift.

This study also identified factors that were significantly associated with WPV among health workers. Improving surroundings (lighting, noise, and privacy) decreases workplace violence against health workers. This could be explained by the fact that those measures help to stop behavior that may develop into future violence and limit public access to restricted areas, which in turn reduces unnecessary contact between physicians and patients as well as patient relatives. In addition, such measures reduce the entrance of perpetrators into potential working rooms without the permission of health workers.

The absence of guidelines for gender-based abuse makes WPV against healthcare professionals 35 times more likely. This might be because the policy will inform perpetrators and victims about the kind of behavior (violence, intimidation, bullying, and harassment) considered inappropriate and unacceptable in the workplace and what to do when incidents occur. Therefore, if such guidelines are not implemented, health workers become confused about reporting incidents and the procedure that will be followed when an incident is reported, which raises the probability that violence is repeated.

The odds of experiencing WPV were lowered by 84% among health professionals who received training on violence coping mechanisms compared to those who did not receive training. This finding is in agreement with that of a previous study (31), which stated that training is a key component of reducing workplace aggression. This is because training increases the confidence and ability of health workers to recognize signs of aggression and practice evidence-based interventions to de-escalate agitated patients. In addition, training familiarizes health professionals with their legal responsibilities, risk assessment, effective communication, conflict management, and self-defence.

Working in the psychiatry department was significantly associated with WPV. The odds of experiencing WPV were higher among health professionals who spent more than 50% of their time with psychiatric patients (32) with psychiatric patients. This finding is supported by previous studies (33, 34), and this could be due to the verbal and physical aggression shown by most psychiatric patients. In addition, psychiatric patients are addicted to alcohol and illicit drugs, which might increase their aggressive behavior that makes them commit violence against health workers. This can contributes to deterioration of health care workers’ work life and health, impacts patient care delivery and hinders recruitment and retention of healthcare workers (35).

Caring for HIV/AIDS patients was another variable that was significantly associated with WPV among health professionals. Health workers who spend much of their working time with patients with HIV/AIDS are more likely to develop WPV. This finding is supported by evidence from previous studies (25, 36) where healthcare providers engaged in chronic patient care experience unprecedented psycho-emotional violence such as harassment and verbal abuse. This might be explained by comorbidities and complex medical conditions that lead to the deterioration of physical and psychological health among HIV/AIDS patients. These situations put healthcare professionals caring for HIV/AIDS patients under stressful work conditions.

The main drawback of the current study is the possibility of recall bias, as it requires participants to remember their previous experience with WPV.



Conclusion

The prevalence of Psycho-emotional violence among health professionals in eastern Ethiopia was relatively high. Measures that improve surroundings (class lighting and privacy) decrease the magnitude of WPV, whereas the absence of guidelines for gender-based abuse, lack of training on WPV coping mechanisms, and spending more than 50% of their time with psychiatric and HIV/AIDS patients increases with WPV against health professionals. We recommend that health institutions develop gender abuse mitigation guidelines and provide special training on the coping mechanisms of WPV. In addition, special protection measures are needed for workers in the psychiatry and HIV/AIDS departments.
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We hypothesized that people at the borderline of being labeled as “prediabetic” based on A1c blood test results, who initially face equivalent risks of developing diabetes but who are labeled differently, would be more likely to develop diabetes when labeled as “prediabetic” as a result of the label. Study 1 served to establish the psychological effect of the prediabetes label: we surveyed 260 participants on Amazon Mechanical Turk to test whether risk perception significantly increased when comparing A1c test results that differed by 0.1% and led to different diagnostic labels (5.6 and 5.7%) but did not significantly increase when comparing those that differed by 0.1% but received the same label (5.5%/5.6 and 5.7%/5.8%). Study 2 explored whether labels are associated with different rates of developing diabetes when the initial difference in A1c results suggests equivalent risk. Using data from 8,096 patients, we compared patients whose initial A1c results differed by 0.1% and found those who received results labeled as prediabetic (A1c of 5.7%) were significantly more likely to develop diabetes than patients whose initial results were labeled as normal (5.6%). In contrast, patients whose initial results differed by 0.1% but who received the same “normal” label (5.5 and 5.6%) were equally likely to develop diabetes. These preliminary results suggest that diagnostic labels may become self-fulfilling, especially when the underlying pathology of patients receiving different labels does not meaningfully differ.
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Introduction

Two marathon runners are nearing the end of a marathon. One notices that they are just over 3 h and 52 min into the race with about a mile to go (a pace of around 9 min/mile). They pick up their pace for the final stretch and finish in just under 4 h. The other runner notices that they are around 3 h and 55 min into the race with three quarters of a mile to go. They quickly calculate they would need to run significantly faster than they had been and feel fatigued by the thought. They slow down and end up finishing in 4 h and 5 min. Pick any marathon, and if one looks at a distribution of finish times, they will invariably find a spike just under 4 h that quickly falls off after the 4-h mark. Being “someone who finishes marathons in under 4 h” apparently motivates runners on the borderline to pick up their pace. But when that positive label is perceived to have fallen out of reach, the extra motivation dissipates and can even reverse (Allen et al., 2017). Such is often the effect of labels: they influence how we make sense of experience and consequently shape behavior, affect, and physiology (Rosenhan, 1973; Chanowitz and Langer, 1981; Crum and Langer, 2007; Langer, 2009; Levy et al., 2009; Crum et al., 2011; Turnwald et al., 2019; Levy, 2022).

In the studies described below, we sought to answer a simple question: given two patients with nearly equivalent results on a diagnostic test, but who differ enough to warrant different diagnostic labels, what, if any, are the effects of the diagnostic label? We tested the effect of diagnostic labels on health trajectories and outcomes by comparing cases in which initial diagnostic labels suggested different risks but the underlying test results did not. Since we cannot randomly assign participants to receive true or false diagnostic test results, the purpose of study 1 was to directly explore the psychology of the borderline effect. To explore the health consequences of this phenomenon, in study 2 we partnered with a university hospital in the Boston metropolitan area to obtain retrospective data from patients who entered the university healthcare system on the border of “normal” and “prediabetic.”

We began our paper with the example of the marathon runners because their behavior nicely captures the interplay of categorical thinking, expectations, and behavior in a way that we think parallels the psychology of “the borderline effect” – many of the runners who finished under 4 h were initially barely ahead of the runners who ended up finishing well over 4 h, but the slightly slower runner’s past experiences, beliefs, and expectations were enough to significantly shift their behavioral calculus (and outcome). The ability of such a small underlying difference in physiology to radically diverge over time speaks to the importance of psychological influences. None of the following is intended as an argument against diagnostic labels or efforts to create early warning systems, but with any continuous variable that has been divided into different categories based on certain thresholds, the borderline between categories becomes increasingly less meaningful the closer the results are to the borderline (Langer, 2023).

We sought to compare cases in which initial diagnostic labels suggested different risks but the underlying test results did not. In the present study we focused on the diagnostic labels used to identify individuals at risk of developing type 2 diabetes. Diabetes diagnoses have almost quadrupled globally over the past three decades, making diabetes one of the most important international public health challenges, affecting more than 460 million people and costing nearly $760 billion globally in 2019 alone (Williams et al., 2020; Ong et al., 2023). Ninety percent of diagnosed diabetes cases are considered type 2, in which the body fails to generate sufficient insulin or fails to use it properly (Xu et al., 2018).

Given the potential short-term and long-term complications that can result from diabetes – including strokes, neuropathies, kidney disease, and vision problems (Deshpande et al., 2008) – it is noteworthy that psychological influences appear to shape the physiology of the illness. For example, stress has been consistently associated with higher blood glucose levels among nondiabetics and diabetics alike (Surwit et al., 1992). Similarly, depression (Van Dooren et al., 2013), and psychological comorbidities more generally (Egede and Dismuke, 2012), negatively affect diabetic physiology. Some of the most interesting evidence that psychological influences alone can shape diabetes-related physiology comes from studies that found blood sugar levels followed perceived time, independent of actual time (Park et al., 2016) and perceived sugar content, independent of actual sugar content (Park et al., 2020). Collectively, these findings provide compelling evidence that psychological factors shape the underlying pathology characteristic of type 2 diabetes.

In this paper, we first studied whether the perception of risk is more sensitive to changes in diagnostic labels than it is to equal underlying changes in hemoglobin A1c (A1c) test results. Given patients cannot be randomly assigned to receive true or false lab test results in real life, we sought to establish whether people only respond differently to small differences in diagnostic test results if those differences also correspond to different diagnostic labels.



Study 1

We recruited participants to complete a survey on Amazon’s Mechanical Turk and asked participants to imagine receiving two A1c results that differed by the smallest possible value (0.1%). We advertised the study as seeking to better understand how patients process diagnostic test results and recruited adults in the United States between the ages of 30 and 65. Participants completed a survey that asked how they imagined they would feel and act after receiving two nearly equivalent diagnostic test results. We received 322 completed surveys and eliminated those that failed an attention check or spent fewer than 20 s completing the survey (Goodman et al., 2013), resulting in a final sample of 260 participants (175 male, average age = 40.8 years [SD = 7.54]). Previous research has found that mTurk provides greater demographic diversity relative to alternative recruitment methods (Berinsky et al., 2012), and our power analysis for a mixed between within-subject design with three groups, two repeated measures, and an assumed medium effect size indicated approximately 80 participants per group would provide sufficient power to detect an effect (Zhang et al., 2018). Participants who responded to the advertisement and met our eligibility criteria were directed to a survey that first collected informed consent, after which it randomly assigned them to one of three conditions: one in which they imagined A1c test results that both corresponded to “normal” labels, one in which they imagined one “normal” result and one “prediabetic” result, or one in which they imagined A1c results that both corresponded to “prediabetic” labels. Within each condition, A1c test results were counterbalanced – half the participants saw the higher of the two results first, the other half saw the lower of the two results first. In the first group, participants imagined receiving results of either 5.5% or 5.6% (both labeled as “normal”). In the second group, they imagined receiving results of either 5.6% or 5.7% (the first was labeled as “normal,” the second was labeled as “prediabetic”). In the third group, they imagined receiving results of either 5.7% or 5.8% (both labeled as “prediabetic”). For each A1c test result that participants imagined receiving, they responded to four survey items that asked them about their perceived likelihood of developing diabetes, the degree of worry they would feel, the agency they’d feel to take effective preventative action, and the efficacy they perceived in preventative medical care.

We predicted that the only significant within-group differences would occur in the second condition, in which the 0.1% difference corresponded to different diagnostic labels: “normal” vs. “prediabetic.”


Measures


Risk

Assessed impact of the two test results on perceived risk of developing diabetes. “Compared to most people your age and sex, what would you say your chances are for developing diabetes?” (1 = very unlikely, 6 = very likely).



Worry

Asked participants to rate their concern about developing diabetes. “I would be worried about developing diabetes” (1 = strongly disagree, 6 = strongly agree).



Agency

Assessed the degree to which participants imagined feeling control over the likelihood they would develop diabetes. “There’s a lot I can do to prevent the development of diabetes” (1 = strongly disagree, 6 = strongly agree).



Medical care

Assessed the extent to which participants said they would believe that regular medical care would protect them from developing diabetes (1 = strongly disagree, 6 = strongly agree).




Results

Within-subjects linear models were constructed to test whether responses to our measures were significantly influenced by the A1c test results participants imagined receiving. The measures described above were the outcome variables, A1c score was a categorical predictor, and correlations between repeated measures were accounted for by including a random intercept in each model.


Group 1

Participants imagined receiving two A1c test results, both of which corresponded to “normal” labels (5.5 and 5.6%). Half of the participants imagined the higher number first (counterbalanced randomly across participants). We found no differences on any of our four measures.

[image: Table1]



Group 2

Participants imagined two A1c test results, one of which corresponded to a “normal” label (5.6%) and the other of which corresponded to a “prediabetic” label (5.7%). Half of the participants imagined the higher number first (counterbalanced randomly across participants). Participants perceived significantly greater risk of developing diabetes (mean difference = 0.556, t (89) = 4.87, p < 0.0001) and said they would worry significantly more (mean difference = 0.689, t (89) = 5.15, p < 0.0001) when they imagined receiving a result of 5.7% (“prediabetic”) compared to when they imagined receiving a result of 5.6%. Results on our measures of perceived agency and the protective value of regular medical care did not significantly differ. In short, participants said they would be more worried but would not behave differently.

[image: Table2]



Group 3

Participants imagined two A1c test results, both of which corresponded to “prediabetic” labels (5.7 and 5.8%). Half of the participants imagined the higher number first (counterbalanced randomly across participants). In contrast to our hypothesis, participants perceived greater risk of developing diabetes (mean difference = 0.233, t (85) = 2.58, p = 0.0116) and said they would worry more (mean difference = 0.267, t (85) = 2.51, p = 0.0139) when they imagined receiving a result of 5.8% (“prediabetic”) compared to when they imagined receiving a result of 5.7% (“prediabetic”). The more threatening label apparently increased psychological sensitivity to small differences in A1c results, but again participants did not imagine they would behave any differently.

[image: Table3]



Differences between groups

Applying a mixed between-within-subjects linear model to test for differences between groups, the pattern of results suggests participant perceptions were dominated by the diagnostic label. Similar to the within-group differences we found in Groups 1 and 3, the model indicated a significant between-group effect on perceived risk and worry but not on agency or medical care. Pairwise contrasts with p-values adjusted using the Tukey method indicated that this effect was only significant when comparing the responses from Group 1 to those from Group 3. Participants who responded to results both labeled as “normal” perceived significantly less risk (mean difference = −0.735, t (257) = −4.189, p = 0.0001) and imagined feeling significantly less worried about developing diabetes (mean difference = −0.704, t (257) = −3.778, p = 0.0006) than did participants who responded to results both labeled as “prediabetic.”




Discussion

The purpose of this study was to test whether small differences in A1c test results only result in significantly different responses when they correspond to different diagnostic labels. If participants treated small differences in underlying A1c results equivalently, differences in perceived risk and imagined concern about developing diabetes should have been similar within each group. Comparing perceived risk from a patient with an initial A1c of 5.5% to one with an initial A1c of 5.6% should result in a similar difference as comparing perceived risk from a patient with an initial A1c of 5.7% to one with an initial A1c of 5.6%., but that is not how participants behaved. Participants in Group 1 responded as if the 0.1% difference represented an equivalent result, participants in Group 2 perceived significantly greater risk and imagined worrying significantly more, and participants in Group 3 perceived slightly higher risk and imagined worrying slightly more – the only group that appeared to respond more to the specific A1c result than to the diagnostic label. Thus, the psychological effect of the same 0.1% difference was far from equal.




Study 2

In Study 1, we established that small differences in A1c results loom disproportionately large when those differences correspond to different diagnostic labels. When both results were labeled normal, the difference in the underlying result was irrelevant. When the label changed, participants perceived significantly greater risk of developing diabetes and said they would worry significantly more. When both results were labeled as prediabetic, participants perceived slightly greater risk and said they would worry slightly more if they received the higher of the two A1c results. This suggests that the “normal” label dominated judgments of A1c results in the first group; that participants in the second group were especially sensitive to small differences because they corresponded to different diagnostic labels; and that participants only began to perceive A1c results as a continuous measure of risk because both results were labeled as “prediabetic” in the third group.

In the retrospective analysis we conducted for Study 2, we tested whether the frequency with which people developed diabetes in a real-life patient population differed based on the label assigned to their initial A1c results. We partnered with the endocrinology team at Tufts Medical Center to develop the study design and to obtain retrospective data for patients whose initial lab results when they entered the system were between 5.5 and 5.8%. Our hypothesis was that A1c trajectories and the frequency with which patients developed diabetes would be significantly worse when the initial A1c results were labeled as “prediabetic” compared to when they were labeled as “normal.”


Methods

We received data from Tufts Medical Center containing: 32,957 A1c test results from 8,096 patients (3,370 men) who received initial results after the “prediabetes” label was adopted. At the time the data were extracted, the patients were 59 years old on average (SD = 11.83, IQR = 17 years). We grouped patients by initial A1c results and conducted chi-square tests within each group to compare the number of patients who developed diabetes to the number who did not.

Extensive research supports using hemoglobin A1c (HbA1c or A1c) for diagnosing prediabetes and diabetes (World Health Organization, 2011), highlighting its effectiveness in capturing chronic hyperglycemia over about two to three months. The advantages of A1c include its ability to provide a stable indicator of glycemic control, which is less susceptible to daily fluctuations caused by stress, illness, or dietary intake compared to fasting plasma glucose (FPG) levels or an oral glucose tolerance test (OGTT). We chose to use retrospective A1c test result data in our analyses in order to include a large number of patients whose changes in A1c scores were measured multiple times.



Results

We first limited our analysis according to the design we developed in consultation with the endocrinologists who provided these data: we compared the number of “high normal” patients (initial A1c results of 5.5 and 5.6%) who developed diabetes to the number of “low prediabetic” patients (initial A1c results of 5.7 and 5.8%) who developed diabetes. A chi-square test indicated a significant difference: 109 out of 4,079 patients in the “normal” group developed diabetes compared to 179 out of 3,680 patients in the “prediabetic” group ([image: image] 24.12, p < 0.00001). We then looked at differences in outcomes by grouping patients whose initial A1c results only differed by 0.1%, analogous to the survey design we used in Study 1.


Group 1

Compared patients with initial A1c results of 5.5% to patients with initial A1c results of 5.6%. Paralleling the survey results from Study 1, which found no differences in evaluations of 5.5% vs 5.6%, the number of patients who developed diabetes was roughly equivalent: 50 out of 2,037 compared to 59 out of 2,042 ([image: image] 0.702, p = 0.402).



Group 2

Compared the number of patients with initial A1c results of 5.6% (“normal”) who developed diabetes to the number of patients with initial A1c results of 5.7% who developed diabetes (“prediabetic”). Like the survey study results from Study 1, which found perceived risk and anticipated anxiety significantly increased when the 0.1% difference corresponded to a label change, a chi-square test indicated a significant association between the number of patients who developed diabetes and the label given to their initial A1c results: 59 out of 2,042 compared to 80 out of 1,942 ([image: image] 4.171, p = 0.0411).



Group 3

Compared the number of patients with initial A1c results of 5.7% (“prediabetic”) who developed diabetes to the number of patients with initial A1c results of 5.8% (“prediabetic”) who developed diabetes. A chi-square test indicated a significant association between the number of patients who developed diabetes and their initial A1c results: 80 out of 1,942 compared to 99 out of 1,738 ([image: image] 7.597, p = 0.0460). This result is consistent with the results from Study 1, which found that perceived risk and anticipated concern were more sensitive to different A1c results when the results were no longer labeled “normal.”

One possible explanation for these results is that A1c values above 5.6% accurately reflect a critical level above which patients are at significantly higher risk of developing diabetes – i.e., that the observed associations are due to the differences in A1c results, not differences in diagnostic labels. If that were the case, we would expect the same pattern of results when comparing patients who received their initial results before the prediabetes label was introduced in 2003. The data we received from Tufts Medical Center included 1,018 A1c test results from 466 patients that were collected before 2003. When we analyzed these data, none of the comparisons between patients whose initial A1c results differed by 0.1% were significant (all p-values >0.14), suggesting that the psychological differences highlighted by Study 1 are more than mere coincidence: Study 2 patients whose A1c results initially bordered on “normal” seemed to experience significantly different outcomes depending on whether they were labeled as “normal” or as “prediabetic.” Whether patients initially on the borderline of “normal” in other disease contexts similarly experience significantly different trajectories is an interesting empirical question that warrants further research.




General discussion

The Pygmalion Effect, as explored by Rosenthal and Jacobson (1968), provides a compelling framework for understanding how expectations and labels can shape behavior and outcomes. When teachers were led to believe certain students were destined to excel (labeled as “bloomers”), these students performed significantly better academically, influenced by the teachers’ heightened expectations and, likely, the differential treatment that followed and underscoring the power of labels to not only reflect but also dictate reality through a self-fulfilling prophecy (Rosenthal and Jacobson, 1968). Translating this effect to the medical realm, particularly in the context of “prediabetes,” we can see how diagnostic labels might similarly influence patient and healthcare provider behaviors. Being labeled as “normal” could instill a sense of self-efficacy and calm, allowing patients who might be motivated to maintain their “normal” status to respond more adaptively to their test results, and it might unwittingly influence clinicians’ expectations and behavioral interactions.

Conversely, negative labels are known to have damaging effects. For example, describing problematic use of drugs and alcohol as “Substance Use Disorder” rather than “Substance Abuse Disorder” significantly affects perceived blame and willingness to treat people struggling to change harmful habits. Research has highlighted how this change in terminology (Hasin et al., 2013) helps reduce stigma and blame, facilitating a more supportive environment for individuals seeking help (Kelly and Westerhoff, 2010; Botticelli and Koh, 2016).

Taken together, the results from Studies 1 and 2 suggest the similarly powerful effects labels have on interpretations of A1c test results. None of the foregoing is intended as an argument against diagnostic labels per se. Rather, it is intended to highlight the importance of considering how such labels are applied, the ambiguity labels tend to hide, and the effects they have on both patients and clinicians alike. Simple changes in semantic connotations can have profound effects on psychology and behavior. Consider a few examples. Patients receiving emergency care just after their 40th birthday compared to just before are 10% more likely to be screened for and 20% more likely to be diagnosed with Ischemic Heart Disease, reducing the number of missed diagnoses and increasing the probability of receiving lifesaving medical care (Coussens, 2018). Patients who need coronary-artery bypass grafting (CABG) surgery are significantly more likely to receive it if they happen to see their doctor 2 weeks before their 80th birthdays compared to 2 weeks after (Olenski et al., 2020). Like the patients with A1c results just at the borderline of indicating “prediabetes,” these examples illustrate the consequences of thinking categorically and the importance of the language used to distinguish between categories. If the purpose of the “prediabetes” label is to encourage lifestyle changes known to mitigate cardiovascular and diabetic health risks (Diabetes Prevention Program (DPP) Research Group, 2002) – risks similarly faced by patients whose A1c results are labeled “normal” but who border on “prediabetes” – this study suggests we may need a more nuanced vocabulary to interpret A1c test results.




Conclusion

The ability to categorize is fundamental to human intelligence and adaptive functioning (Ryan, 1995; Goldstone and Hendrickson, 2010). Diagnostic labels facilitate effective medical care (Engel, 1977; Blaxter, 1978; Jutel, 2009), but like any form of categorization, they tend to obscure the blurriness between categories (Mervis and Rosch, 1981). Whether the consequences of the borderline effect in diabetes manifest because patients make distorted inferences (Sims et al., 2021), doctors use oversimplified heuristics (Coussens, 2018; Olenski et al., 2020), or some combination thereof is an interesting empirical questions in need of future research. Additionally, we hope other researchers will explore the borderline effect in other health contexts such as high blood pressure, high cholesterol, and so on. These data suggest no difference can make a difference when it leads to categorical thinking that inhibits the ability to appreciate the blurry boundaries between categories.
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Introduction: The research was conducted to determine the effect of conscious mindfulness based informative approaches applied in hemodialysis patients on reducing stress and managing symptoms.

Methods: This research was conducted as a real experimental model with a control group. Research population consisted of 160 hemodialysis patients. The sample of the study was determined as 120 hemodialysis patients in total, 60 in the experimental and 60 in the control group, as a result of the power analysis. After the pre-test application, a mindfulness-based stress reduction program was applied to the experimental group. In the analysis of the data collected in the research, percentage, frequency, chi-square analysis, t-test for independent groups, t-test for dependent groups were used by means of SPSS for Windows 22.00 statistical software package.

Results: The t-test analyses of the differences between pre-test and post-test scores of hemodialysis patients in the experimental group were found to be significant in favor of the post-tests.

Discussion: It was found out that the conscious mindfulness-based informative approaches decreased the perceived stress and anxiety of the patients in the experimental group, whereas increased their levels of conscious mindfulness and symptom management.
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1 Introduction

Administration of hemodialysis (HD) treatment has helped the lengthening of the patients’ lifetime, as a result of which development all attention has been directed to the problems experienced by hemodialysis patients (Sanlıtürk et al., 2018). It is observed that HD patients have been suffering itching and rashes, skin dryness, fatigue, nausea, vomiting, constipation, diarrhea, sleep disorders, pain, muscle cramps, sexual problems, body image disturbance, impaired social functioning, problems in family/business/school life, economic difficulties, burnout, stress, depression, and anxiety (Almutary, 2022). Rate, frequency and intensity of symptoms vary from one patient to another, however, as the intensity and frequency of the symptoms get higher, many of the patients exhibit despair, ambiguity, burnout and depression, resulting in impaired quality of life (Tolasa and Akyol, 2017).

According to Almutary’s (2022) study, patients undergoing hemodialysis develop high levels of depression and daytime somnolence, which symptoms appear to be the main determinant of life quality. Another study undertaken suggests that patients undergoing hemodialysis have been frequently suffering anxiety and depression, which symptoms exert adverse impacts on the patients’ quality of life. According to the same research, positive effects are achieved when symptoms of anxiety and depression are determined and treated at an early stage (Al-Nashri and Almutary, 2022).

According to Eren’s (2019) research, most encountered symptoms in hemodialysis patients are fatigue or lethargy, reduced sexual interest, reduced sexual satisfaction, and nervous temperament, whereas least frequent ones are muscle pain, difficulty in keeping the legs still, and diarrhea. In the study by Akgöz and Arslan (2017), it has been identified that most frequent symptoms in HD patients were fatigue, reduced physical energy, headache, bone pain and arthralgia.

In conclusion in the case of HD patients, developing terminal behaviors in lifestyle, achieving adherence to therapy, and controlling symptoms are of major importance. Health professionals who have sufficient training and knowledge on HD treatment should assume significant roles such as informing the patients about the treatment they have been receiving and providing them with necessary knowledge and skills (Al-Nashri and Almutary, 2022). However, according to many researches, it has been observed that individual awareness of hemodialysis patients is quite low despite all suggestions made and guides drawn up in that regard (Tuot et al., 2015).

Conscious mindfulness (CM) is a concept that is related to focusing on the present moment, which involves observations and acceptance without judgment on inner and outer experiences (Mantzios and Giannou, 2018). CM suggests that people may, by staying in the present moment, cope with emotional distress which comes along with their thoughts (Igarashi et al., 2021). When the level of awareness in respect of what is being experienced in the present moment is low, automatic behaviors not controlled by the conscious are displayed. As CM level of the individuals gets higher, they develop stronger coping strategies in adverse conditions (Tırıskan et al., 2015). CM-based approaches may be used in helping the individual patients to become aware of their potential power, establish body-mind connection, and in accelerating the healing process. Furthermore, CM-based approaches serve as an effective tool in regard to strengthening the communication between the health professional and the patient, and also in terms of creating a suitable therapeutic environment (Körükcü and Kukulu, 2015).

Various methods are being applied to raise the level of awareness. One of these methods is the mindfulness-based stress reduction program (MBSRP). Kabat-Zinn (2003) has conducted the earliest studies on this subject at the Mindfulness Center of the Massachusetts Institute of Technology and founded the mindfulness-based stress reduction program (MBSRP). MBSRP was initially formed to reduce the pains of patients but later used to cope with problems such as stress as well. MBSRP is a group program that proceeds step by step, which is applicable as an individual method or as a complementary, supportive one (Catak and Ogel, 2010; Gherardi-Donato et al., 2023).

MBSRP is being applied in treatment of symptoms associated with cancer, treatment of obesity, treatment of sleep disorders, functional healing of schizophrenic patients, symptomatic treatment of Parkinson patients, and reduction of anxiety in transplant recipients, along with increasing the level of motivation and conscious mindfulness in non-patient groups (Harvard Business School Publishing and Corporation, 2017). MBSRP helps people to develop acceptance and alternative reactions instead of negative thought (Ji et al., 2023). CM training is related to changes affecting biological processes, such as heartbeat, breathing and immune functions, in brain regions that are responsible for stress reactions and emotional regulation (Boyd et al., 2018).

Studies undertaken have shown that, in the case of HD patients displaying symptoms of anxiety and depression, MBSRP is an applicable and tolerable program that might yield positive results (Thomas et al., 2017).

It has been scientifically proven that MBSRP enhances the quality of life and self-sufficiency/efficacy levels of HD patients (Solati et al., 2019), reduces anxiety and depression (Haghshenas et al., 2019), and improves general mental health and biochemical marker levels of individuals (Sohn et al., 2018). Moreover, MBSRP reduces physical symptoms, anxiety, sleep disorders, social malfunctions, depression symptoms (Nejad et al., 2018), and improves self-compassion and serum phosphorus levels (Igarashi et al., 2021).

In conclusion this research has been conducted with a view to determining the effect of conscious mindfulness-based informative approaches applied in hemodialysis patients on reducing stress and managing symptoms.

To achieve the purpose of the research, the following hypotheses were tested.







	

	
Hypothesis 1: Mindfulness-based informative approaches reduce stress levels in hemodialysis patients.












	

	
Hypothesis 2: Mindfulness-based informative approaches provide symptom management in hemodialysis patients.








2 Materials and methods

This research was conducted as a real experimental model with a control group.


2.1 Participants

Research population consisted of 160 dialysis patients who were registered in Atatürk University Research Hospital Hemodialysis Unit and Health Sciences University Erzurum Regional Training and Research Hospital Hemodialysis Unit. The sample of the study was determined as 120 hemodialysis patients in total, 60 in the experimental and 60 in the control group, as a result of the power analysis with 0.05 margin of error, 0.95 confidence interval, 0.6 effect size, and 0.98 representation power. Randomization method was employed in the selection and grouping of samples. The sample was created by taking into account the inclusion and exclusion criteria for the study. The sample was made up of individuals over the age of 18 who were open to communication and agreed to participate in the study (Mertens, 2019). Throughout the research process no patients have left the experimental or control group wherefore the research was completed with the participation of 120 patients who agreed to take part in the study. In order to prevent patients from being affected by each other during the research process, drawing of lots between two dialysis centers has taken place as a result of which the patients hospitalized at Atatürk University Research Hospital Hemodialysis Unit were determined as the experimental group.



2.2 Measure

In the gathering of data, personal information sheets, mindful attention awareness scale, dialysis symptom index, perceived stress scale, and Beck anxiety scale were used.


2.2.1 Personal data collection form

This personal information sheet is a questionnaire prepared by the researchers, which includes socio-demographic details (age of patient, level of education, spouse’s level of education, employment status, spouse’s employment status, economic condition) and HD-related data.



2.2.2 Mindful attention awareness scale

Mindful attention awareness scale (MAAS) was developed by Brown and Ryan (2003). Adaptation efforts respecting its validity and reliability in the Turkish domain were undertaken by Ozyeşil et al. (2011). MAAS which consists of 15 items is a scale that measures the overall tendency with regard to receptive awareness of and attention to momentary experiences in daily life. MAAS has a one-factor structure and gives a single total score. High scores obtained from the scale indicate high levels of mindfulness. MAAS is a 6-level (almost always, usually, sometimes, quite seldom, rarely, almost never) Likert type scale. Cronbach Alpha coefficient of the scale is 0.82. In this study, subject coefficient was found as 0.90.



2.2.3 Dialysis symptom index

Dialysis symptom index (DSI) was developed by Weisbord et al. (2004) with a view to measuring the level of distress experienced by hemodialysis patients in respect of symptoms. Adaptation efforts respecting its validity and reliability in the Turkish domain were undertaken by Onsöz and Yesilbalkan (2013). Answers regarding symptoms experienced in the last seven days are given as “yes” or “no.” When the answer is “yes,” a 5-level Likert scale, i.e., 1 = none, 2 = a little, 3 = sometimes, 4 = very little, 5 = too much, is applied to determine to what degree the patient’s life is affected by the symptom in question. Points obtained are added to find the total scale score. Total score from the index may vary between 0 and 150. No symptoms are present if the score is 0. Where the total score has approached 150, such situation indicates that the effect of subject symptom has increased. Cronbach Alpha coefficient of the scale is 0.89. On the other hand, cited coefficient was found as 0.87 in this research.



2.2.4 Perceived stress scale

Perceived stress scale (PSS) was developed by Cohen, Kamarck and Mermelstein. Adaptation efforts respecting its validity and reliability in the Turkish domain were undertaken by Eskin et al., 2013. PSS is a 14-item scale that has been designed to measure how stressful certain situations in the individual’s life are perceived. Participants evaluate every item on a 5-level Likert type scale which ranges between “Never (0)” and “Very frequently (4).” 7 of the items which involve positive statements are given points in the reverse order. PSS forms have 14, 10 and 4-item versions. Cronbach Alpha coefficient of the scale is 0.86. In this study, such coefficient was found as 0.80.



2.2.5 Beck anxiety scale

Beck anxiety scale (BAS) was developed by Beck et al. (1988) to evaluate the frequency of anxiety symptoms. Adaptation work respecting its validity and reliability in our country was undertaken by Ulusoy et al. (1998) BAS which consists of twenty-one items is a Likert type evaluation scale with a scoring range between 0 and 3. This scale has been designed to measure the frequency of anxiety symptoms experienced by the individual. The higher the total score, the higher the anxiety experienced by the person. Cronbach Alpha coefficient of the scale is 0.92. In this research, subject coefficient was found as 0.92 as well.




2.3 Procedure

Pre-test data was collected in one week by way of face-to-face interviews with the patients in the experimental and control groups, which interviews were held every day excluding Sunday. Information gathered by use of data collection tools was read and answers given were marked by the researcher. Likewise, post-test data was also collected in one week again by way of face-to-face interviews with the patients in the experimental and control groups, which interviews were held every day other than Sunday. Information gathered by means of data collection tools was read and answers given were marked by the researcher. Respective data was collected from the patients in the experimental and control groups two weeks after the completion of mindfulness-based stress reduction program that has been applied to the experimental group.

Criteria respecting inclusion in the research study;


•Being open to communication,

•Not suffering any diagnosed psychiatric disorder



Criteria respecting exclusion from the research study;


•Failure to participate in two applications minimum

•Failure to participate in post-tests




2.3.1 Mindfulness-based stress reduction program

In this study, following the pre-test application, the experimental group was applied a mindfulness-based stress reduction program. The program has lasted 8 weeks and each session 2 h. Application of the program was conducted in the HD room. Due to inconvenient conditions prevailing at the hospital, MBSRP did not include yoga or meditation applications.

During the very first meeting with the patients in the experimental group, an acquaintance meeting was held which was followed by delivery of information on MBSR. In addition, a publication entitled “Mindfulness-Based Stress Reduction Program Training Booklet for Symptom Management in Hemodialysis Patients,” which was drawn up by the researcher by making use of the relevant literature, was distributed to the patients. Patients in the experimental group were divided into four subgroups on the basis of the day and time they would undergo HD, i.e., Monday-Wednesday-Friday morning and afternoon groups, and Tuesday-Thursday-Saturday morning and afternoon groups. The program was applied according to the following format: 2 days a week, 4 sessions a day, and one session a week for each group consisting of 10–15 patients.

In the course of the research process, no intervention was applied to the control group. Upon completion of the study, the “Mindfulness-Based Stress Reduction Program Training Booklet for Symptom Management in Hemodialysis Patients” was distributed to the patients in both groups (namely, experimental and control groups). The patients were recommended to properly and effectively do the exercises specified in the booklet concerned.

The researcher has participated in necessary certification programs to implement the MBSRP. Throughout the course of the program, patients in the experimental and control groups continued to undergo their pharmacological treatment, HD sessions, doctor checks, and routine applications of the HD center.

The contents of mindfulness-based stress reduction program are given in Table 1 below.


TABLE 1 The contents of mindfulness-based stress reduction program.

[image: Table 1]



2.3.2 Mindful breathing exercise

Create a comfortable posture. Sit with your spine erect and straight

Leave your eyes relaxed, they can be open or closed

Your hands are relaxed, close to your body, palms facing up or down

Breathe slowly, deeply

Bring your attention to the inflow and outflow of your breath

Follow the journey of your breath through your body, slowly watch how your nose, trachea and lungs react.

You may be distracted, focus on your breathing again

Try this for five minutes, then stop and evaluate how you feel.



2.3.3 Mindful listening exercise

Mindful silence is more than just not speaking, it is an active silence. You can devote a day to this.

During active silence, you can eat and do your daily work.

Watching TV, listening to the radio, making phone calls and reading written materials should not be in silence.

Meanwhile, direct your attention to activated thoughts and emotions and stay aware.

Look at how you do your work during the silence, slow or fast?

Perceive what you felt and thought during the silence.



2.3.4 Mindful seeing exercise

Create a comfortable posture. Sit with your spine erect and straight

Your eyes may be slightly closed

Breathe slowly, deeply and follow your breath

Bring your attention to your body. Perceive and accept what sensations you have in your body right now.

Then focus your attention on the sounds around you.

Detect low and loud sounds, detect whether sounds are close or far away.

Just perceive the sounds, you don’t need to give them meaning.

You may be distracted, turn to the sounds again

End the exercise and open your eyes slowly.



2.3.5 Mindful observation exercise

For this exercise, you need a leaf or another object and 10–15 min of time.

Look at the object with all your attention and try to explore it

Touch the object, examine its color, shape, size and every detail. Look very closely and from a little distance. Smell it.

You may be distracted, try to bring your mind back.

End exercise



2.3.6 Tonglen (giving and taking) exercise

Focus on your body when you see or think about a person you don’t like,

This doesn’t even have to be a person, it can be a memory that bothers you or a worry about the future.

If you feel tension in your body, first notice it,

Then allow it, don’t try to find a solution right away

After turning your face to this difficulty, take a breath in, inhale this difficulty, exhale and wish well.

These wishes may be wishes such as “I wish you to be at peace, I wish you to feel lighter, I wish you compassion, I wish you to be safe.”



2.3.7 Mindful eating exercise

You can do this exercise with anything you eat or drink.

To practice the exercise, choose a certain meal (e.g., breakfast, lunch) or a certain food (e.g., bread, chocolate).

Let’s exemplify this exercise with tea.

Drink only tea, limit activities such as watching television, talking, reading.

Look at the color of the tea, smell it and perceive what its smell is.

Be thankful.

Think about where the tea grows and what stages it goes through until it reaches the cup.

Think about who provided it for you, who prepared it for you, and be grateful.

Close your eyes and sip your tea

Feel the feeling, taste and aroma of the tea in your mouth

Smell it, is it the same or different from what you first felt

Swallow slowly, paying attention to what you hear as it passes down your throat.

Pay attention to what you feel when swallowing

Think about the amount of sips you take, perceive how fast you drink, slow or fast.

Repeat these with every sip, wonder each time, try to understand again.

Don’t forget to smile




2.4 Statistical analysis of research data

In the analysis of data gathered during the research, percentage, frequency, chi-square analysis, t-test for independent groups, t-test for dependent groups were used by means of SPSS for Windows 22.00 statistical software package.




3 Findings


3.1 Comparison of hemodialysis patients in the experimental and control groups in terms of their defining characteristics

When defining characteristics of control and experimental groups as given in Table 2 are examined, a comparison made in respect of the patients’ ages, genders, educational background, employment status, level of income, presence of chronic diseases other than chronic renal failure (CRF), years of dialysis, and missed HD sessions, indicates that the experimental and control groups are quite alike (p > 0.05).


TABLE 2 Defining characteristics of HD patients in experimental and control groups.
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3.2 Frequency and mean value of symptoms experienced by HD patients in the experimental and control groups

When Table 3 is examined, it is observed that the highest complaints of the patients in the experimental group involved the following order of symptoms: fatigue or lethargy (80%), nervous temperament (75%), feeling sad (72.6%), distress (71.7%), sleep-maintenance insomnia (68.3%), sleep-onset insomnia (68.3%), numb or tingling feet (58.3%), and muscle cramps (58.1%). On the other hand, the lowest complaints of the patients in the experimental group included the following symptoms: poor concentration (20%), dry mouth (25%), coughing (26.7%), chest pain (28.3%), difficulty in keeping the legs still (31.7%), vomiting (33.3%), and diarrhea (33.3%).


TABLE 3 Distribution of the frequency and mean value of symptoms experienced by patients undergoing hemodialysis treatment.
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According to Table 3, patients in the control group complained about the following symptoms for the most part: fatigue or lethargy (75.0%), distress (74.3%), feeling sad (71.7%), nervous temperament (68.5%), sleep-onset insomnia (58.9%), sleep-maintenance insomnia (58.9%), headache (57.5%), and numb or tingling feet (57.4%). On the other hand, the lowest complaints of the patients in the control group involved the following symptoms: chest pain (20.7%), dry mouth (21.7%), coughing (21.7%), muscle pain (30.1%), swollen legs (30.2%), difficulty in keeping the legs still (35.0%), and poor concentration (38.4%).



3.3 Comparison of pre-tests and post-tests of the experimental group before and after the trainings

When Table 4 is examined, it is observed that the t-test analyses of the differences between PSS, BAS, MAAS and DSI pre-test and post-test scores of HD patients in the experimental group before and after the trainings provided were found to be significant in favor of the post-tests (p < 0.001, p < 0.01).


TABLE 4 Comparison of pre-test and post-test scores of HD patients in the experimental group before and after the trainings.
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3.4 Comparison of pre- and post-tests of hemodialysis patients in the control group before and after the trainings

When Table 5 is examined, it was found that the differences between the BAS pre-test and post-test scores of HD patients in the control group before and after the study were significant against the post-tests, while the differences between the PSS, MAAS, DSI pre-test and post-test scores were statistically insignificant.


TABLE 5 Comparison of pre-test and post-test scores of hemodialysis patients in the control group before and after the trainings.

[image: Table 5]

According to research data, it may be suggested that MBSRP was effective on PSS, BAS, MAAS and DSI scores, i.e., the MBSRP applied has reduced stress and anxiety levels of hemodialysis patients and raised their conscious mindfulness and symptom management levels.




4 Discussion

The findings and results of the research that was conducted with a view to determining the effect of conscious mindfulness based informative approaches applied in the case of HD patients on reducing stress and managing symptoms have been discussed in line with the relevant literature. As a result of the literature research and review, it has been observed that the process involving application of mindfulness-based stress reduction program to HD patients was quite new wherefore only a limited number of studies could be accessed. For this reason, research results were discussed in reference to the findings of the most recent study as well.

According to the results of our study it is observed that the highest complaints of the patients in the experimental group involved the following symptoms: fatigue or lethargy, nervous temperament, feeling sad, distress, sleep-maintenance insomnia, sleep-onset insomnia, numb or tingling feet, and muscle cramps. On the other hand, the lowest complaints of the patients in the experimental group included the following symptoms: poor concentration, dry mouth, coughing, chest pain, difficulty in keeping the legs still, vomiting, and diarrhea. In the case of control group, patients complained about the following symptoms for the most part: fatigue or lethargy, distress, feeling sad, nervous temperament, sleep-onset insomnia, sleep-maintenance insomnia, headache, and numb or tingling feet. On the other hand, the lowest complaints of the patients in the control group involved the following symptoms: chest pain, dry mouth, coughing, muscle pain, swollen legs, difficulty in keeping the legs still, and poor concentration.

In the study by Hintistan and Deniz (2018) that was conducted with respect to Symptom Evaluation in Patients Undergoing HD Treatment, most frequent symptoms experienced by HD patients were identified as fatigue/lethargy, bone pain/arthralgia, and muscle cramps. According to a research by Taylan and Özkan (2020), symptom clusters were grouped as follows: feeling sad, nervous temperament, distress, feeling anxious, and other similar psychological symptoms as the first group; sleep-onset insomnia, sleep-maintenance insomnia, feeling uncomfortable, and shortness of breath symptoms as the second group; and reduced sexual interest and reduced sexual satisfaction symptoms as the third group. On the other hand, in a study by Thong et al. (2009), symptom clusters were divided into the following groups: shortness of breath, drowsiness, and poor appetite as the first group; muscle pain, chest pain, and numb hands/feet as the second group; and skin dryness and itching/rashes as the third group.

When the literature is examined, it is observed that, in terms of symptoms -which the HD patients complained about- with the highest and lowest frequencies, findings in the literature are similar to those of our research in some cases but also differ from our findings in some other cases. It is considered that such difference stems from adherence/nonadherence to treatment and diet program, presence of other chronic diseases, and medications administered.

In our study, it was found that MBSRP reduced the level of stress and anxiety experienced by hemodialysis patients and enhanced their levels of conscious mindfulness and symptom management.

Additionally, in our study, it was observed that there was a negative change in the PSS, BAS, MAAS and DSI scores of HD patients in the control group.

In their study aimed at determining the effectiveness of mindfulness-based stress reduction program in HD patients experiencing anxiety and depression, Haghshenas et al. (2019) have shown that MBSRP reduced the level of anxiety and depression suffered by such HD patients. In a research by Solati et al. (2019) which was conducted with respect to the effect of Mindfulness-Based Cognitive Therapy on the life quality and self-sufficiency/efficacy of HD patients, it was determined that mindfulness-based cognitive therapy program has enhanced the quality of life and self-sufficiency/efficacy levels of such HD patients.

On the other hand, in a study by Sohn et al. (2018) that was undertaken for the purpose of identifying the effectiveness of mindfulness and group cognitive behavioral therapy in HD patients experiencing end-stage renal failure, it was determined that Cognitive Behavioral Therapies involving mindfulness-based cognitive therapy program (MBCTP) and mindfulness-based stress reduction program (MBSRP) have improved general mental health and biochemical marker levels of individuals with end-stage renal failure who have been undergoing hemodialysis. In their research which was conducted with a view to evaluating the impact of mindfulness program on the general health of patients undergoing hemodialysis, Nejad et al. (2018) have expressed that mindfulness was effective in reducing physical symptoms and anxiety, sleep disorders, social malfunctions, and depression symptoms.

According to the study conducted by Razzera et al. (2022), to investigate the effect of mindfulness-based programs on chronic renal failure patients receiving hemodialysis treatment; mindfulness-based programs can offer a promising and safe complementary therapy for people with CRF undergoing hemodialysis, acting on quality of life and physical aspects of the disease. According to the study conducted by Nassim et al. (2021), in patients undergoing dialysis, mindfulness-based programs may be helpful intervention for depression symptom. Alhawatmeh et al. (2022) in his studies (2022); found that mindfulness meditation is effective in managing stress and improving quality of life in patients undergoing hemodialysis.

According to Carver and Cheung (2021); yoga breathing/mindfulness meditation on symptoms and COVID-19-related anxiety in patients receiving dialysis is feasible and acceptable. According to Rigas et al. (2022); mindfulness-based interventions is effective in treating depression and anxiety and improving mood disorder symptoms in patients receiving hemodialysis.

In their study, Al-Ghabeesh et al. (2021) found that mindfulness could improve the psychological health of hemodialysis patients. According to Garel et al. (2023); mindfulness-based stress reduction (MBSR) intervention is effective in managing pain and psychiatric symptoms in hemodialysis patients. According to Hernandez et al. (2021); Awareness-Based Program in Hemodialysis Patients reduces symptom severity without negative effects. According to the study of Dehghan et al. (2021); Awareness is effective in reducing coronavirus anxiety in hemodialysis patients.

When results derived from studies applied in the case of HD patients are examined, it is observed that such findings are similar to those of our research.

In their relevant study, Shapiro et al. (2005) have reported that, as a result of mindfulness-based stress reduction program for healthcare professionals, the individuals who took part in the program stated considerable reduction in perceived stress, increase in self-compassion, more content with life, lower job burnout, and diminished distress. In the research undertaken by Xunlin et al. (2020) with a view to determining the effectiveness of mindfulness-based interventions in the case of cancer patients, it was identified that mindfulness-based interventions might be used as an adjuvant therapy in the treatment of symptoms associated with cancer. On the other hand, Medina et al. (2017) have specified in their study on the effect of mindfulness on DM that mindful awareness may exert positive influences on any and all aspects of diabetes.

In a study by Ozdemir and Kavak Budak (2022) it has been determined that considerable enhancement was registered with respect to the level of hope, psychological wellbeing and functional healing, and that mindfulness-based stress reduction therapy was more effective than psychoeducation in raising the level of hope, psychological wellbeing and functional healing of schizophrenic patients. On the other hand, Sarıtas and Aktura (2020) have identified in their research that mindful awareness of the patients with cardiac insufficiency was at medium level, and that conscious mindfulness affected the level of anxiety and depression positively.

In her study, Sener and Timur Tashan (2021) has determined that mindfulness-based stress reduction program was effective in reducing menopausal complaints of women in the postmenopausal period and also in enhancing their quality of life in the subject period. According to a research by Heide et al. (2021) it was concluded that mindfulness had strong effects on anxiety and depressed mood of Parkinson patients, and that mindfulness might reduce the intensity of symptoms thereby improving the general condition of the patient. According to Kerr et al. (2013) study, mindfulness-based practices reduce stress in chronic pain and the risk of recurrence of depression. According to the same study, mindfulness-based practices increase cognitive regulation and thus increase metacognition.

Gherardi-Donato et al. (2023) in their study, they showed that the mindfulness-based program was effective on mental health psychometric measures (perceived stress and anxiety) and long-term stress biomarkers (hair cortisol). According to the study, the mindfulness program is also effective in improving the mental health of university employees. Finally, in a study by Gross et al. (2010) it was determined that MBSRP reduced anxiety, depression and bothersome symptoms of poor sleep in the case of transplant recipients, and hence enhanced their quality of life. According to Guu et al. (2023); mindfulness-based stress reduction program (MBSR) affects brain functionality.

As a result of the literature research and review, it was observed that conscious mindfulness-based informative approaches applied in groups suffering chronic diseases other than CRF and in non-patient groups brought about positive changes.



5 Conclusion

In this research which was conducted so as to determine the effect of conscious mindfulness-based informative approaches applied in hemodialysis patients on reducing stress and managing symptoms, it was found out that the conscious mindfulness-based informative approaches decreased the perceived stress and anxiety of HD patients, whereas increased their levels of conscious mindfulness and symptom management.



6 Ethical aspect of the research

Necessary research ethics committee approval was obtained from İnönü University Scientific Research and Publication Ethics Board and Malatya Clinical Research Ethics Board. In addition, verbal and written permits were received from Atatürk University Research Hospital and Erzurum Regional Training and Research Hospital. With a view to implementing the MBSR program, the researcher has participated in necessary certification programs. Throughout the course of the program, patients in the experimental and control groups continued to undergo their pharmacological treatment, HD sessions, doctor checks, and routine applications of the HD center.



7 Limitations, future directions and implications

The strength of this study is that there are a limited number of studies examining the effect of MBSRP use on hemodialysis patients. In recent years, non-pharmacological complementary and integrative interventions have become increasingly used in the management of diseases. Among these initiatives, awareness-based interventions have begun to be increasingly implemented in families, the elderly, children, women, and various patient groups.

Applications such as MBSRP are a powerful tool in improving the relationship between healthcare professionals and patients, decision-making, diagnosis, therapeutic approach, and reducing stress in the patient and healthcare professionals themselves. Considering that the responsibilities of health professionals will increase over time, it is seen that individuals need to follow and be informed about both pharmacological and non-pharmacological applications for their problems. In order to be beneficial to themselves and individuals, healthcare professionals must know both the psychological and biological effects of MBSRP and complete the necessary certification and training programs to implement the program more effectively.

The limitation of this study is that the duration of monitoring individuals was limited to 8 weeks because the program was carried out within a certain period of time. Research results can be generalized to groups and the population that are similar in terms of inclusion criteria and study variables. In line with these results, it is recommended that conscious mindfulness-based informative approaches such as mindfulness-based cognitive therapy program and mindfulness-based stress reduction program be added to treatment and care programs of hemodialysis patients, and that new studies be undertaken to ensure the comparison of different complementary and supportive alternative medicine applications with mindfulness-based stress reduction program.
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Objective

Somatic complaints are frequently named by emerging adults in many countries, but psychological factors contributing to the high level of these often medically unexplained symptoms have received little attention. This study examines the influence of shared risk factors on somatic complaints in a culturally diverse sample.





Methods and measures

In a cross-cultural survey study of 2,113 emerging adults (mean age = 22.0 yrs.; SD = 2.04) from seven countries (France, Germany, Turkey, Greece, Peru, Pakistan, and Poland) personality variables, parental rearing styles, coping abilities as well as identity-related stress were assessed. In a second step we successively entered these variables in hierarchical linear mixed models, controlling for country and gender effects and their respective interaction, in order to determine their impact on the level of somatic complaints across countries.





Results

All these dimensions varied extensively between all countries, with females reporting higher levels of somatic complaints than men in several countries. Despite this variation, our findings demonstrate a general and stable influence of neuroticism, openness, parental rearing styles, coping abilities and identity-related stress on somatic complaints across countries.





Conclusion

Findings support the use of a general intervention model that includes appropriate coping strategies for emotion regulation, but also encourages support seeking for age-specific problems in dealing with identity stress during the transition to adulthood. In addition, this intervention model should be adjusted for a specific culture and gender.





Keywords: somatic complaints, personality, coping style, identity stress, parental rearing style





Introduction

A growing number of emerging adults from different countries have difficulties during the transition into the adult world (1). The postponement of relevant developmental tasks and the oscillation between transitory and inconsistent states with respect to work, partnership, and residential status (2–4) have a negative impact on health. While several studies substantiated an association between transitional stress and increased psychopathology (5–7), the possible effects on the emergence of body symptoms are largely unclear.

Somatic complaints are body-related sensations or perceptions with subjectively experienced unpleasant qualities. Their number and quality can be understood as an indicator for general bodily distress (8). Fatigue, headaches, backache, stomachache, and nervousness/agitation constitute frequently occurring complaints (9), with sleep problems being particularly frequent in emerging adults (10). Only in about 3-10% of these somatic complaints, a medical cause could be found (11). Overall, the prevalence of somatic complaints among college students ranges from 15 to 60% (11). Studies in different countries revealed quite high rates of somatic complaints in non-clinical samples of emerging adults, covering the ages of 18 to 30, for example in the German-wide representative survey among university students (12), the Transitions from Education to Employment (TREE) study in Switzerland (9), the Iceland representative cohort of 15-year-olds follow-up till 23 years (13), the large internet-based survey in Sweden (14), and the National Longitudinal Survey of Children and Youth, which followed Canadian children from birth to early adulthood (15). Further studies in China (16), Japan, the US (17), and Israel (18) confirmed gender and ethnic differences in somatic complaints among university students.

So far only 4% of the studies on emerging adult samples have examined populations outside of Europe and North America (19), and they did not investigate somatic complaints. Other studies that examined influencing factors on somatic complaints lumped together emerging adults with other age groups (18 to 65 years) and did not analyze age-specific risk factors for this particular age group (20–22). To explain so-called ‘medically unexplained symptoms’, a complex etiological model can be used, including biological, social and psychological factors (23). To better understand the age-specific factors that are associated with the hidden expression of bodily distress via somatic complaints in emerging adults, we utilize an integrated approach focusing on social and psychological factors. Hence, we examined the role that personality, identity, coping, and social resources play in the emergence of somatic complaints amongst emerging adults in seven countries.

A major developmental task that has shifted from adolescence to young adulthood is the reconceptualization of identity (1), which causes a lot of stress. Associations between delayed identity development and identity stress were found among young people in many Western countries, with high rates in internalizing disorders such as depression, (e.g., 24, 25). Among emerging adult patients, the rate of identity stress was nearly double, compared to non-conspicuous age-mates (26). It is yet unknown how identity stressors are related to the quite high rate of somatic complaints seen in emerging adults in different countries.

The individuals’ agency and cultural aspects also may play a role in how identity challenges are dealt with (27). Identity stressors (such as a perceived difficulty in obtaining the desired employment, insecurity about career choice, and the compatibility of family start-up and professional career) have increased during the last decade (28, 29). Thus, investigating the efforts that emerging adults in different countries undertake to cope with identity-related stressors is important. Adaptive coping styles (e.g., actively tackling the issues at stake, reflection, and seeking support) are a prerequisite for successful progress across emerging adulthood (30).

Normative development in early adulthood also reflects growth in the direction of greater maturity in personality (31). During this period, individuals across the world tend to become more agreeable, more conscientious, and less neurotic (32). Based on the Big Five model of personality, both longitudinal and cross-sectional studies have shown a marked increase in emerging adults’ openness to new ideas and experiences. Given the tendency to postpone markers of adulthood such as establishing firm partnerships (4) or a professional career (33) into the third decade, is an increase in somatic complaints related to the non-normative timing of various transitions and what is the role of personality in this context?

In many countries, young people continue to reside with their parents (34). Research in Western industrialized nations substantiate that dysfunctional parental rearing styles can impair autonomy development and lead to an increase in psychopathology. More specifically, a tendency of parents to provide (too much) protection and support has come into focus (35). Such hovering parental behavior or “helicopter parenting” has been found in samples in central Europe and in North America (36, 37). It could be demonstrated that other parenting styles such as exhibiting psychological control or monitoring the adult children (38, 39), are associated with higher rates of psychopathology in Western societies. Research is still lacking on whether this applies to parents in other countries (40). Furthermore, the impact of these parenting styles on somatic complaints of the offspring is unclear.





Current study and hypotheses

Analyzing factors that can explain high levels of somatic complaints is important, as afflicted emerging adults will seek help in the health system. Moreover, from a cultural psychopathology perspective (41), sensitivity to cultural differences in somatic complaints is gaining importance, given the increasing number of foreign patients in inpatient and outpatient settings in Western countries (42). This study focuses on somatic complaints in emerging adults from different countries. We have taken a broad approach by including social and psychological variables that are particularly typical of this phase of development and that are presumed to have an impact on body complaints. Given the importance of identity formation for emerging adults’ functioning, the investigation of stress in the area of identity seems particularly important to investigate. In the present study we also focus on the coping strategies that individuals use in dealing with identity- related stressors and challenges. Further, certain parenting styles, which are empirically closely linked to problems in identity development, such as anxious rearing or psychological control, might predispose individuals in different cultural contexts to exhibit body complaints. We assume that identity stress and, for example, psychological control of parents tend to be risk factors for the development of body complaints, while an active coping style and supportive parental behavior may be protective factors that help buffer the effect of identity stress. Since previous studies have also used personality factors to explain high rates of body complaints, we will also integrate these variables into our approach, although we assume that their predictive power is rather low. Taken together, our study analyzes how personality factors, identity-related stress, coping with identity stress, and parental rearing styles varies between participants, and, further, based on the potential variation, which factors generalize across countries as potential risk factors for the emergence of somatic complaints.

The present study is part of an ongoing project, in which adolescents and young adults in seven countries were examined with regard to risk factors that lead to impaired psychological and physical health. Based on high scores in psychopathology and somatic complaints, adolescence is regarded as a window of vulnerability (43, 44). Likewise, due to high rates in certain psychopathological disorders and in physical ailments, emerging adulthood is regarded as second window of vulnerability (6, 45). A first study on 2415 adolescents (46) focused on somatic complaints. We found that certain key aspects of parenting were related to the occurrence of somatic complaints across countries. In another study on 2113 emerging adults (47), the focus was on psychopathology, more specifically on internalizing and externalizing symptoms, and the high variation in these symptoms across countries. In this study, we partialled out identity- and parenting-related covariates to gain a more genuine pattern of country and gender-specific effects. Pre-existing country differences for psychopathology disappeared when risk factors such as identity stress or dysfunctional maternal parenting behavior were controlled for. Building on that, an important aim of the current study was to detect, across countries, shared risk factors which may help explain the high rates of somatic complaints in emerging adults from different countries. For reasons of comparability, instruments from previous studies were used. Overall, this approach may help to identify similarities and differences in risk factors for somatic as compared to psychological symptoms. A better understanding of those risk factors can be considered as important prerequisite for planning prevention and intervention.

We approach our aim by investigating emerging adults from seven countries throughout the world (e.g., France, Germany, Turkey, Greece, Peru, Pakistan, and Poland) with a focus on an age range of 20 to 24 years. All participants were students and lived in large university cities to ensure a roughly comparable developmental context. We included two developing countries (Pakistan and Peru), two countries with recent political and economic changes (Turkey and Greece), and three countries from Europe (France, Germany, Poland), where economic situation, future perspectives and parenting practices potentially may vary despite their regional vicinity (see, for more details, 47).

A first research question was to analyze culture- and gender-specific differences in somatic complaints. In addition, we explored differences in personality variables, identity stress, coping with identity stress, and parental rearing styles (support, psychological control, and anxious monitoring) across the seven cultural samples. Although there is research suggesting some cross-cultural universality of personality traits (48), we expect also culture-specific differences in the personality variables (49, 50). For example, some cultures are more outgoing and sociable, and these differences may buffer the effects of stress during the transitional phase, while cultures with a less open, more strict approach and fixed norms potentially augmented the already existing stress of the transitional phase. In the context of different future opportunities and levels of freedom to decide, we expect that potential identity stress will be expressed in the form of somatic complaints, especially in cultures where open expression of distress due to strict society and family rules is less accepted, for example in Pakistan. Further, we expect that difficult parenting practices such as intrusive and controlling parental behavior may contribute to the rate of somatic complaints seen in non-clinical emerging adults especially from Western countries like France and Germany.

Second, in search for universal factors that generalize across countries, we developed hierarchical linear mixed models to estimate the impact of these respective variables on somatic complaints. As there is research suggesting strong gender differences in many but not all countries, with females reporting higher levels in somatic complaints as compared to males, we intend to analyze and control for those possible effects and their interaction. This can be achieved by the application of linear mixed models with country as nested grouping factor. We expected that high identity-related stress would significantly be associated with somatic complaints across cultures, whereas an adaptive coping style such as support seeking when dealing with identity stress serve as protective factor across cultures. Possibly, some personality variables such as openness and extraversion and, further, supportive relationships with friends and parents may serve as protective factors in the overall model. We did expect that parental psychological control and anxious monitoring, which have been found to be risk factors for psychological health in emerging adults from Western countries (see 35, 47, 51), would be associated with higher somatic complaints in emerging adults from France, and Germany, but we did not expect that such a potential negative effect generalizes across cultures.





Method




Participants

We assessed sample sizes of N = 300 per country and ensured that the emerging adults came from a similar educational and developmental context. Data were collected from a sample of 2,113 emerging adults from seven countries (France, Germany, Turkey, Greece, Peru, Pakistan, and Poland). Table 1 provides an overview of the sample’s demographics by country. Mean age and age variance were reasonably well balanced among the samples (M=22.0; SD=2.04). The gender ratio was also well balanced for all countries but Turkey. There were marked differences in family structure and size between countries. Most emerging adults lived in two-parent families. The number of children per family varied widely across countries, with the lowest in Germany and the highest in Pakistan. Further, friendship status, self-rated socioeconomic status and parental education differed significantly between countries.


Table 1 | Sociodemographic sample characteristics for the different countries (means, standard deviations or frequencies).







Instruments




Somatic complaints

The participants’ level of somatic complaints was assessed with the respective scale from the Young Adult Self Report (YASR; 52). We used in this study the scale of somatic complaints, which comprises the following 7 items: stomach aches, tiredness, feeling tense, feeling physically weak, headaches, rashes/skin problems, nausea, and dizziness, to be answered following a ternary answer format (1 = not true, 2 = somewhat or sometimes true, 3 = often or very often true). The YASR has been used in several countries with good reliability (see 53). In the current study, Cronbach’s alpha for somatic complaints was .89 across countries.





Identity-related stress

Emerging adults’ stress was measured with the Problem Questionnaire (PQ; 54), where we used the nine items pertaining to the domain of identity-related stress (e.g., a strong motivation to discover one’s needs, perceived difficulty in obtaining desired employment, insecurity about career choice and family and work-life balance). A sample item is, “I found it difficult to discover what profession really suits me.” The participants rated the identity-related stressors on a 5-point scale (1 = not stressful at all to 5 = highly stressful). The PQ has been used frequently across countries with good reliability (47). In the current study, Cronbach’s alpha amounted to .91 for identity-related stress across all countries.





Coping with identity-related stress

Participants completed the Coping Across Situations Questionnaire (CASQ; 54), which assesses 20 coping strategies across the identity domain on a binary scale (0 = strategy not used; 1 = used). These strategies can be compiled into three coping styles: Negotiating and Support Seeking, Reflection, and Emotional Control. The first style, termed Negotiating and Support Seeking, comprises nine items such as “I discuss the problem with my parents.” or “I try to solve the problem with the help of my friends.” The second style, termed Reflection, includes six items such as “I think about the problem and try to find a solution.” Five items measure the third style, termed Emotional Control, such as “I withdraw because I cannot change anything in anyway”. The CASQ has been used frequently across countries with good reliability [see Persike et al. (47)]. In the current study, Cronbach’s alpha amounted to .89 for Negotiating and Support seeking .78 for Reflection and .82 for Emotional Control across all countries.





Big five personality

The BFI-S (55) assessed the Big Five Personality by means of three items per dimension (Conscientiousness, Extraversion, Agreeableness, Openness, and Neuroticism). In this 15-item instrument the statements were rated on a 7-point Likert scale ranging from 1=does not apply to me at all to 7=applies to me perfectly. In the current study, Cronbach’s alpha amounted to .88 for Conscientiousness, .77 for Extraversion, .86 for Agreeableness, .79 for Openness, and.81 for Neuroticism across all countries.





Perceived parental behavior

Participants completed an instrument that comprised 17 items, assessing a variety of aspects of perceived parental behavior, which are rated on a 5-point scale (1 = not applicable to 5 = very appropriate). The items were separately answered for mothers’ and fathers’ rearing styles. Five items stemmed from the Adolescent Family Process measure (AFP; 56), such as “My mother/father often supports me”. Furthermore, six items from Barber (38) were used to record parental psychological control (“My mother/father no longer talks to me when I disagree with her/him.”), as well as six items from a measure designed by Kins and colleagues (39) to measure parental overprotection, in particular anxious monitoring (“My mother/father monitors each of my steps, if I want to be alone.”). Reliability amounted to α= .89 for parental support, α= .81 for parental psychological control, and α= .83 for anxious rearing in the current sample.






Procedure and data acquisition

In all countries, the assessments were conducted on students in university cities to limit variance due to differences in education and urbanization. The responsible ethics boards in each country approved the study. Participants did not receive any incentives to participate. Participants obtained consent forms several days prior to data collection, 90% gave their written consent to participate in the study. About 13% of emerging adults were absent on the day of assessment, resulting in an overall dropout rate of about 23%. All assessments were conducted in a group setting.

In order to ensure cross-cultural validity and equivalence, regular meetings with the collaborators, senior and junior researchers from all seven countries took place, in which the items of the relevant measures were translated into the official language in each country and then back translated into English. Measurement invariance (MI) analyses are available for all instruments used in the study (see 46, 47).





Data analyses

We determined between-country differences for sociodemographic and psychological variables using an analysis of variance for continuous variables and chi-square tests for ordinal or nominal data. The influence of gender differences between countries for our primary outcome somatic complaints was analysed by introducing gender, country, a country x gender interaction term, and age as independent variables and somatic complaints as the dependent variable. Then, we analysed gender differences for each country separately with independent sample t-tests.

In order to determine the influence of sociodemographic and psychological variables on somatic complaints across all countries, consecutive linear mixed models were estimated (57). These models allow to mix fixed with random factors, with the latter usually representing nested factors as – in our study – countries. In a first step, country, gender, country x gender interaction, presence of a close same-sex friend and age were entered (block 1). Successively we added personality dimensions (block 2), followed by parental rearing styles (block 3), coping styles (block 4) and, finally, identity-related stress (block 5). Data were checked for multicollinearity, and variance inflation factors varied between 1.00 and 1.69, indicating no reasonable multicollinearity (58). All independent variables with the exception of country and country x gender interaction were assumed to exert fixed effects. Whether a set of variables improved the fit of the model was proven by a statistically significant change of the Akaike information criterion (AIC). The level of significance was set to the conventional α = .05 (two-tailed). All data analyses were carried out with SPSS 26.0.






Results




Variation between countries in the study variables

The psychological sample characteristics by country can be seen in Table 2. The average level of somatic complaints varied significantly between emerging adults from the participating countries. The mean values ranged from 3.79 in Greece to more as double (7.69) in France. Additionally, an overall influence of gender could be observed, with higher scores in somatic complaints in females. Overall, the magnitude of this difference was specific for the countries, with no significant gender differences for France, Germany and Pakistan and continuously increasing and statistically significant differences for Peru, Turkey, Greece and Poland.


Table 2 | Psychological sample characteristics for the different countries (means, standard deviations or frequencies).



Measures for personality characteristics varied widely between emerging adults from the seven countries, with lower values for France and Germany, and values consistently near and above the center of the respective scale for all other countries. Parental rearing styles (support, psychological control and anxious monitoring) varied with small or moderate effect sizes between all countries except support, which was markedly smaller in France as compared to the total mean of the sample. All three measured coping scales (negotiating and support seeking, reflection, emotional control) were distributed similarly for each country around the total sample mean. Identity-related stress revealed to be most prominent in France, whilst all other countries remained in a span indicating small to moderate effect sizes for the respective means, compared to the whole sample.





Linear mixed models explaining somatic complaints across countries

The hierarchical linear mixed models revealed a statistically significant effect of gender, and tendentially for having a close same-sex friend in the first step, whilst age and country and gender x country interaction, intended as control dimensions, appeared to exert non-negligible effects which, however, did not reach statistical significance (see Table 3). The introduction of personality variables resulted in a significant improvement of the observed model fit: Low conscientiousness and high neuroticism were statistically significant associated with more pronounced somatic complaints, with a similar but non-significant effect for openness. When parental rearing styles were included in the model (step 3), a particularly marked increase of the model fit could be observed. All new predictors revealed to be highly influential for the prediction of somatic complaints, with low parental support, and high psychological control and anxious rearing, respectively, being associated with more somatic complaints. A similar effect could be observed in step 4, when coping styles were included into the model. Little use of negotiating and support seeking and inversely, a high use of reflection and emotional control as coping style led to more pronounced somatic complaints. Finally, the inclusion of identity-related stress revealed an additional, statistically significant effect on somatic complaints, again underlined by an improvement of the model. All associations identified in the previous steps of the hierarchical model remained stable, with the exception of conscientiousness, which fell short to reach significance and was replaced by openness in the final model.


Table 3 | Hierarchical multilevel models on predicting somatic complaints.








Discussion

The aim of our present study was – in a first step – to demonstrate that culture- and gender-specific differences between Western and Non-Western countries exist in multiple domains: in somatic complaints as our primary outcome, as well as in personality characteristics, identity stress and coping, and parental rearing styles across the seven cultural samples. In a second step we could demonstrate that the associated factors personality, stress, coping and parental rearing style exerted an overarching effect on bodily distress, in that way that male gender, openness and low neuroticism, a high level of parental support and lower levels of parental psychological control and anxious rearing, a certain pattern of coping styles and low levels of identity-related stress were independently associated with less somatic complaints, when initially controlled for country and country x gender interaction.

Many Western countries have large proportions of immigrant emerging adults as well as young people coming for a certain period of time either to study or for an apprenticeship. Sensitivity to cultural differences in somatic complaints is gaining importance (41), taking into account the increasing number of foreign patients in inpatient and outpatient settings (42), which were frequently diagnosed with high rates in somatic complaints and in somatization (59). Given the cultural diversity, it is important to analyze shared risk factors that can explain high levels of somatic complaints, and can serve to design basic interventions that generalize across cultures. In this study personality variables, parental-rearing behavior, coping styles and identity stress were selected as potential risk factors in order to determine their general contribution to the level of somatic complaints in emerging adults from seven countries (France, Germany, Greece, Pakistan, Peru, Poland, and Turkey).

The question of which of the variables examined have a universal impact on somatic complaints was examined by hierarchical linear mixed models across countries, controlling for country and gender effects as well as for their respective interaction. Our findings demonstrate a general and stable influence of all these predictors on somatic complaints, when successively entered in hierarchical multilevel models. Overall, each set of predictors contributes to the overall predictive ability and relative importance on somatic complaints. Although parents’ supportive behavior was perceived quite differently in emerging adults from the seven countries, high rates of parental support were uniformly related to low levels of somatic complaints. Evidently, parental support served as a protective factor not only for internalizing and externalizing psychopathology (47, 60). In several studies, besides a lack of parental support, high rates of parental psychological control were associated with higher levels of depression and anxiety (61, 62). Our results extend on these findings and demonstrate that the negative effect of psychological control and, additionally, of anxious parental monitoring, on emerging adults’ health is not limited to internalizing and externalizing psychopathology (47), but generalize to somatic complaints. Further, this negative impact, which was found in samples in central Europe or North America (38, 63), also apply to emerging adults from North Europe, South America, and Asia. Such hovering parental behavior seems to limit the exploration behavior of emerging adults, hinders the development of competence in dealing with age-specific tasks (64), and can therefore be experienced as stressful with corresponding effects on physical health.

Of further interest in the present study were key aspects of personality development in this age group and their impact on somatic complaints. With respect to conscientiousness, similar to Lam &McBride-Chang (30), our findings were inconclusive; the desire to do a task well, and to take obligations to others seriously was only statistically significant till step 4, but not in the final model. However, two personality variables were consistently associated - at least tendencially significant – with somatic complaints across countries: Openness (which was linked with less somatic complaints) and neuroticism (which was linked with more somatic complaints). These findings are in accordance with studies and a meta-analysis that neuroticism had a negative effect on well-being (65, 66), specifying the important role in increasing physical ailments. Of note is the positive impact of openness, suggesting that the openness to explorations in the areas of work and relationships, which is developmentally appropriate in the transitional phase, is associated with fewer somatic complaints.

In this context it should be noted that a meta-analysis summarizing research in European, North- and South American countries substantiated that identity development was postponed into emerging adulthood (67) and has changed in quality with high exploration and low commitment in work, relationships, and values. Based on Erikson’s (68) approach, numerous studies in the following decades demonstrated that delayed identity development is related to several mental disorders, such as anxiety and depression (see 7 for an overview). In fact, in our study, identity stress was one of the strongest predictors of somatic complaints across countries. This suggests that rapid social and technological changes, an increasing plurality of values and growing economic insecurity have made the development of young people’s identity more insecure and stressful in many countries (47, 69, 70), with a strong impact not only on psychopathology, but also on physical health.

Empirical evidence also suggests that identity stressors during the transition to adulthood may overwhelm already compromised coping capacities (45, 71). Our study indicates that negotiating and seeking support as a coping style were associated with lower levels of somatic complaints. In contrast, emotional control and reflection served as a risk factor with high levels in both coping styles contributing to high levels of somatic complaints. Reflection is generally an adaptive style of coping (64), but too much reflection resulting in ruminative exploration (61) seems to be unfavorable. Our findings are in line with other studies (72, 73), which demonstrate a beneficial effect of open expression of emotions, when suffering from somatic complaints. Overall, the current study support ideas of an increasing similarity between participants from different countries being in the same developmental phase (74); they seem to share similar risk factors that can affect physical health. The vanishing of cultural effects (47) and of culture-bound syndromes (75) must be considered, not only in terms of psychopathology, but also in terms of somatic complaints.

As in earlier studies of our project (46, 47), we found variation in most variables between emerging adults from the seven countries. In spite of different political, social, and family backgrounds, and in spite of varying stress levels, the coping style of emerging adults from all seven countries was quite uniformly characterized by high levels in negotiating and support seeking as well as reflection about possible solutions. There was more divergence with respect to emotional control, suggesting that culture-specific standards with regard to an open outlet of emotions prevail (72, 76). We also found culture-specific variation in parenting. Overall, in most countries besides France, parental support was the most frequent parental style. In accordance with other studies, we noticed quite high levels of perceived parental support reported by emerging adults from Peru and Turkey (40, 77). Pakistani emerging adults reported quite high scores in psychological control, confirming findings of a very tight bonding in this country (78). As reported in Persike et al. (47), gender effects in some of these variables were measured.

Together, our results show that potentially bothering somatic symptoms can be found in normative samples of emerging adults in many countries of the world and that persons concerned, despite all diversity, share certain risk factors. Knowledge regarding the influence of a specific culture may additionally help practitioners and researchers in the context of public health care.




Limitations and future directions

Overall, this study makes several unique contributions to our understanding of emerging adults’ somatic complaints in different countries, but it has also several limitations. First, the sample consisted of university students and therefore might not generalize to non-student populations, to immigrant and to poor youth in the diverse countries. However, the homogenous sample (students from large university cities) was necessary for detecting country specific differences. Thus, our results are not generalizable to emerging adults who are in the job market or unemployed. Therefore, future studies should also include emerging adults from the same countries with a higher variation in SES, education, professional choices, and living circumstances. It can be assumed that young people who suffer from economic crisis, who are unemployed or have precarious working conditions will exhibit higher rates in body complains. One can further assume that their identity stress level is higher and the parental support systems potentially impaired. In addition, other variables such as the developmental status regarding identity may play a role which needs to be considered in future research. Next, a notable limitation is the cross-sectional nature of the study which precludes causal inferences, since it did not allow to assess change over time or potential bidirectional influences. Future research may consider uncovering the complex interplay between personality variables, coping with identity stress and parental rearing styles over time and how it shapes an emerging adult’s health both across and between countries. Even though we carried out a cross-cultural study to take a closer look at varying cultural influences, we have focused in our present analysis on common, culture-overarching influencing factors. In fact, our findings underline the existence of shared risk factors on somatic complaints when examined over all countries. However, the linear mixed models may vary greatly from country to country, which should be analyzed in future studies. Another limitation was that data were obtained via emerging adults’ self-reports, which may have been influenced by perceived norms in each country. Follow-up research would benefit from using several respondents and a multi-method approach (including interviews and observations) in order to achieve a deeper understanding of how culture affects the links between somatic complaints and the respective variables. Nevertheless, future studies should examine the relationship between different disorders of psychopathology and somatic complaints, which can occur mutually as well as distinctly (79). Finally, findings of this study may not be generalizable to somatic complaints in mid- and later life because participants of this study are relatively young (22 years old, on average) and in a specific developmental phase with unique characteristics (29).






Conclusion

Somatic complaints are crucial clinical warning signs, which, if not tended to, bear some risk to persist into later adulthood, and herald subsequent somatization (59). Further, untreated somatic symptoms may result in frequent consultation of medical services without clear medical treatment regimen, encompassing a high risk for diverse unsuccessful or even harmful medical encounters, and may predispose or reinforce higher levels of functional somatic disorders (23) or psychopathology in the long run (80). Somatic complaints are the product of complex interactions, involving multiple biological and psychosocial factors. In research and clinical use, social and psychological factors have becoming increasingly important, adding to our knowledge about bodily and brain processes. The inclusion of personality variables, parental rearing styles, coping abilities, and identity-related stress as factors in this study reflects a comprehensive approach to understanding the cause of somatic complaints in several cultural contexts.

Our findings have implications for clinical interventions, as they add to our understanding of the etiological mechanism underlying body complaints and demonstrate universals that have been found for emerging adults in several countries. Identity formation has become a central developmental task in emerging adults, with failing to master this task leading to health problems such as depression and anxiety (7). In this study, identity stress and maladaptive coping with identity stress turned out as important risk factors for somatic complaints that were shared by emerging adults in many countries. Parental support, openness for new experiences and an open expression of emotion had a buffering effect on somatic complaints. Specifically, our results suggest that interventions designed to target coping processes with identity stress as well as seeking support from others might be helpful as a basic intervention approach. It was surprising to what extent coping competence and a supportive, nonintrusive parenting style was linked with low levels of body complaints in students from Western and non-Western countries likewise. Promoting the ability to seek help when problems arise and to appropriately reflect on problem solutions without ruminating emerged as key universals in emerging adults across countries. These universal targets should be complemented by culture-specific interventions suitable for the respective country of origin. Such culture-specific interventions could relate to dealing with specific negative emotions and leaning to seek and accept help. Taken together, our research points to similarities in risk factors for somatic complaints, an important prerequisite for planning prevention and intervention on a culturally sensitive base.
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Researchers have found that there may be a correlation between physical activity, executive function, and depression for college students with depression. However, there is limited information available regarding the relationship and interaction between subclinical depression, physical activity, and executive function among college students with subclinical depression. The purpose of this study is to assess the correlation and interaction between subclinical depression, physical activity, and executive function in female college students with subclinical depression. The ActiGraph GT3X was utilized to measure physical activity time, and the colour-word Stroop task was employed to evaluate the executive function of the participants. The findings revealed that female college students with subclinical depression had a significantly lower time for moderate-intensity physical activity compared to healthy female college students. Additionally, the subclinical depression group took significantly longer to complete the colour-word Stroop task compared to the healthy group of female college students. The results of correlation and mediation analyses suggest a negative correlation between BDI-II scores and physical activity time and executive function in female college students with subclinical depression. Moreover, executive function appears to play a partial mediating role in the relationship between physical activity and subclinical depression.
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1 Introduction

Depression involves experiencing a depressed mood or loss of pleasure or interest in activities for extended periods of time (1, 2). The World Health Organization (WHO) estimates that approximately 5% of adults worldwide suffer from depression, with a higher prevalence among females than males (2). Depression is a significant concern among college students that should not be overlooked. A 2022 survey assessing the mental health of nearly 80,000 college students in China revealed a depression risk detection rate of approximately 21.48%. Similarly, a 2021 survey in England reported that 37% of undergraduate students were experiencing major depressive symptoms, and a study focusing on international postgraduate students studying public health at a university found a depression prevalence of 34.6% (3, 4). Depression can have a profound impact on various aspects of life, including relationships with family, friends, and community. Among college students, issues such as poor academic performance and low self-esteem can contribute to depression, and in turn, depression can worsen these problems (2, 5). Several studies suggest that depression can have a negative impact on the utilisation or performance of executive function (1, 6).

The executive function, a high-level cognitive processes that regulates thoughts and actions, particularly in nonroutine situations, plays a crucial role in individual learning and problem-solving (7, 8). The core executive functions include: (1) working memory, which involves holding information in mind and mentally processing it; (2) inhibitory control, which involves managing attention, behaviour, thoughts and emotions to overcome internal impulses or external distractions and engage in more appropriate or necessary actions; and (3) cognitive flexibility, which involves shifting perspectives or approaches to problems and adapting flexibly to new demands, rules, or priority events (9, 10). Reasoning, problem-solving, and planning are considered high-level executive functions (10). The difference between core executive functions and high-level executive functions lies in the task requirements (10). Therefore, executive functions are integral to the high-level neurocognitive processes that regulate thoughts and behaviours to achieve goals and manage behavioural, cognitive, and emotional activities through adaptive capacities (11). Executive function is crucial for college students, and its decline can weaken emotional regulation and impact daily life and learning efficiency, including intelligence, academic performance, fatigue, and education level-related issues (12, 13).

However, the relationship between depression and executive function remains a topic of intense debate among researchers, particularly regarding whether executive function is impaired in individuals with depression. Grant et al. (14) study found no significant impairment in executive function among patients with depression. In contrast, Joormann et al. (15) suggest that difficulties in executive function may serve as a precursor to depression and increase the risk of developing it. Additionally, the relationship between depression and specific submodules of executive function, such as inhibitory control, working memory, and cognitive flexibility, has yielded conflicting results. Regarding inhibitory control, Lewis et al. (16) conducted a study involving 2,328 18-year-old participants using a Go-Nogo task. Their findings indicated that impaired inhibitory control may not be indicative of impaired executive function in adolescents with depression. The study observed that the severity of depressive symptoms did not correlate with the error rate of inhibitory control at the one-year follow-up. These results contradict Joormann et al. (15) suggestion that difficulty in emotional inhibition may serve as a precursor to depression. In terms of working memory and cognitive flexibility, some studies have suggested that individuals with depression exhibit impaired attentional control over negative events, which can impact performance in working memory tasks and cognitive flexibility (17, 18). Chuang et al. (19), utilising the Go-Nogo task, found that adolescents with depressive disorders exhibited longer reaction times to negative expressions compared to healthy controls, and this effect was related to age. On the other hand, Fukuzaki and Takeda (20) suggested that cognitive flexibility is relatively stable and not significantly affected by age. Their study found no association between cognitive flexibility, depressive status, or work performance in healthy young workers. Moreover, numerous epidemiological studies have demonstrated a dose-response relationship between physical activity and depression. Research indicates that individuals with depression may reduce their physical activity time, and regular physical activity can effectively prevent and alleviate depressive symptoms (21–23).

However, the relationship between executive function, physical activity, and subclinical depression remains unclear. Subclinical depression refers to a condition in which a person exhibits depressive symptoms that do not meet the criteria for a clinical diagnosis of depression (24). While not as severe as depression, subclinical depression can significantly impact an individual’s quality of life and increase the risk of developing depression later in life (24–27). Studies have shown that students with subclinical depression are twice as likely to experience depression compared to non-depressed students (26). Currently, research rarely explores the relationship between executive function, physical activity, and subclinical depression among college students. Therefore, it is uncertain whether physical activity time and executive function are affected in college students with subclinical depression compared with healthy college students. Additionally, there is limited information on the relationship between physical activity, executive function, and depression in college students with subclinical depression. Differences in biological factors, including hormone levels, genetic inheritance, and social roles and pressures, contribute to a higher prevalence of depression in females compared to males. This gender disparity in depression is further exacerbated in the aftermath of the COVID-19 pandemic (2, 28, 29). Therefore, this study focuses specifically on female college students with subclinical depression. The hypothesis of the study is that there is a correlation between the severity of their symptoms and both physical activity and executive functioning among female college students with subclinical depression. Furthermore, the study proposes that executive function may partially mediate the relationship between physical activity and subclinical depression. The aim is to investigate the relationship between physical activity, executive function, and subclinical depression by comparing female college students with subclinical depression to healthy female college students.




2 Methods

This study consisted of three main sections: recruiting and screening participants with subclinical depression and healthy controls, collecting data on physical activity time and the behavioural performance of an executive function, and conducting data analysis.



2.1 Participants

First-year female undergraduate students at Shaanxi Normal University in China were invited to participate in this study. Two groups of participants, namely the subclinical depression group and the healthy control group, were identified through screening process among the voluntarily enrolled students. Subclinical depression was screened using two steps. Initially, the Beck Depression Inventory–II (BDI-II) (30) was administered for the initial screening. Subsequently, psychologists from the University Counseling Center conducted interviews based on the DSM-IV to confirm that participants met the criteria for subclinical depression. Therefore, two inclusion criteria were used for screening the subclinical depression group: BDI-II scores between 14 and 27 (31), and confirmation of subclinical depression by psychologists. BDI-II scores less than 13 were the inclusion criteria for the healthy control group. The following people were excluded from the subclinical depression and healthy control groups: (1). Those with colour blindness. (2). Had a prior history of depression or traumatic brain damage. (3). Previously attempted suicide. (4). We’re taking mental health drugs like benzodiazepines, antidepressants, mood stabilizers, or antipsychotics. (5). Possessing medical conditions such as cancer or cerebrovascular disease. (6). Possessing mental health conditions such as post-traumatic stress disorder, bipolar illness, or schizophrenia.

Based on the Edinburgh Handedness Inventory, all participants were identified as right-handed (32) and they possessed adequate visual and auditory capabilities to successfully complete the necessary experiments. The flowchart illustrating participant recruitment is presented in Figure 1.




Figure 1 | Flow diagram of participant recruitment..



From Figure 1, it can be observed that a total of 53 female college students with subclinical depression and 43 healthy female college students were recruited. All participants were granted written informed consent and were reimbursed financially for their involvement. This study obtained research ethics approval from the Ethics Committee of Shaanxi Normal University (202116010).

At the end of the experiment, thirteen participants in the subclinical depression group were excluded: ten due to invalid physical activity data and three due to withdrawals. Additionally, five participants in the healthy control group were excluded due to invalid physical activity data. Therefore, data from 40 participants in the subclinical depression group and 38 in the healthy group were used for the final analysis. A sample size of 26 individuals per group would be adequate to detect a significant impact (Cohen’s d = 1.00) with 0.80 power and 0.05 Type I error rate, according to an a priori power analysis for independent samples t-test.




2.2 Physical activity

The ActiGraph GT3X is a triaxial accelerometer used to record participants’ activity counts. The Actilife 6.1 software was utilised for parameter setting and data analysis of the accelerometer. Prior to the experiment, the accelerometer was initialised, and participants’ height (inches), weight (lb), and age were entered into the device. The accelerometer should be worn on the left wrist, with the accelerometer button-like interface cover facing towards the torso when worn. The accelerometer records data at a time interval (epoch) of 60 seconds, and a minimum of 8 hours of wear time per day is considered as one valid day) (33). To ensure reliable screening of physical activity data, a minimum standard of at least three valid days per week is maintained (34).

The formula chosen for calculating physical activity energy was the Freedson VM3 Combination (35). The Freedson VM3 cut points were used to define energy expenditure for physical activity at moderate and vigorous intensities, specifically above 2,690 counts/min for moderate intensity and above 6,167 counts/min for vigorous intensity (36). Two methods were employed in this study to determine the time spent in daily activities at moderate and vigorous intensities: accumulated in minutes and using the ‘bout’ parameter, which calculates moderate times lasting at least 10 minutes. This aligns with the recommendation of the American Academy of Sports Medicine, which advocates for more than 10 minutes of activity to accrue health benefits (37).

Based on the moderate-intensity physical activity times and the ‘bout’ parameters provided by the accelerometer, the participants’ physical activity level was evaluated according to the WHO physical activity guidelines. According to the guidelines, adults aged 18–64 years are recommended to participate in either 150–300 minutes of moderate-intensity or 75–150 minutes of vigorous-intensity physical activity per week (38).




2.3 Executive function

All participants in the study performed the colour-word Stroop task using E-prime 3.0 to measure their behavioural performance of executive function (39). Seated in front of a computer, participants were instructed to respond only to the colour of the words that appeared on the screen, disregarding their actual meaning. Regardless of the word being presented, their responsibility was to rapidly and adequately determine the colour of the text. The reaction time and accuracy of the participants were recorded by E-prime.

In this study, the colour-word Stroop task employed blue, green, and red letters arranged randomly in their corresponding colours of blue, green, and red on a computer screen. Two types of stimulus tasks were presented: consistent stimulus tasks, where the colour and word matched (e.g., the word ‘green’ written in green), and inconsistent stimulus tasks, where colour and word mismatches occurred (e.g., the word ‘green’ written in red). Participants were instructed to respond by pressing the M key with their right index finger for consistent conditions and the Z key with their left index finger for inconsistent conditions.

The colour-word Stroop task comprised both practice and formal experimental phases. The practice phase consisted of eight trials, with participants receiving feedback after each trial regarding the accuracy of their responses. Following the practice phase, the experimenter inquired whether participants fully comprehended the task. If participants were unclear, the practice phase could be repeated until they had a clear understanding of the task. The formal experimental phase consisted of a total of 240 trials. In each trial, consistent and inconsistent conditions appeared randomly, with a ratio of 3:1 for inconsistent to consistent conditions. Each trial, began with the presentation of white fixation points (+) on the screen, displayed in Courier New font, size 24, for 500 ms, with a black background. The interval between the stimulus and fixation point was 300 ms to eliminate any expected effects on the participants. The duration of the colour word stimulus was 1500 ms. After the stimulus disappeared, participants were required to press the button to respond within 1000 ms. Following the button press, there was an interval of 800–1200 ms before the next fixation point appeared.




2.4 Data analysis

The data’s normal distribution was assessed through the application of the Shapiro-Wilk test. Continuous variables are expressed in terms of their means and standard deviations. Demographic characteristics and physical activity times of the subclinical depression and independent samples t-tests were used to compare the health control groups. Behavioural performance data were analysed using two-way mixed repeated-measures variance (ANOVA) analyses. A significance level of 0.05 was set for the two-sided p-value. Pearson correlation coefficient analysis was used for correlation analysis, including the correlation between BDI-II scores and physical activity time, as well as BDI-II scores and behavioural performance data. Mediation analysis was assessed using the bias-corrected nonparametric percentile Bootstrap method. Statistical analyses were conducted using SPSS 23.0 for Windows (SPSS, Inc., Chicago, IL, USA).





3 Results



3.1 Demographic results

The demographic information of the participants presented in Table 1. Between the healthy control and subclinical depression groups, there were no statistically significant differences in age, body mass index (BMI), or educational attainment (p > 0.05). However, notable distinctions were found in depressed mood, as evidenced by significantly higher BDI-II scores in the subclinical depression group compared to the healthy control group (p< 0.001).


Table 1 | Demographic information of participants.






3.2 Physical activity time

The Shapiro-Wilk analysis confirmed the normality of the physical activity time data. Importantly, the results revealed that moderate-intensity physical activity time was significantly lower in the subclinical depression group (123.69 ± 18.2 mins) compared to the healthy control group (161.77 ± 42.65 mins) (t = 5.17, p< 0.001, Cohen’s d = 1.16). The physical activity time results for the healthy control and subclinical depression groups are shown in Figure 2.




Figure 2 | Moderate-intensity physical activity time of healthy control and subclinical depression groups. In the figure, HC (healthy control group), ScD (subclinical depression group), ***p < 0.001.



According to the WHO physical activity guidelines, adults should engage in 150–300 minutes of moderate-intensity physical activity per week (38). In our study, participants in the healthy control group met this recommendation by engaging in physical activity at a moderate level. However, the physical activity times of participants in the subclinical depression group fell short of the recommended 150 minutes of moderate-intensity physical activity per week.




3.3 Behavioural performance of executive function

A 2 (healthy control group vs subclinical depression group) × 2 (consistent vs inconsistent conditions) mixed repeated measures ANOVA was conducted on the reaction time and accuracy of executive function for the colour-word Stroop task. No outliers were identified in the box plots. The Shapiro-Wilk test indicated that the variables (reaction times and accuracy) followed a normal distribution (p > 0.05), and Levene’s test showed that the variances of variables in each group were equal (p > 0.05). The results of reaction times of executive function are displayed in Figure 3.




Figure 3 | The reaction time of executive function in consistent and inconsistent conditions of healthy control and subclinical depression groups. In the figure, HC (healthy control group), ScD (subclinical depression group), **p < 0.01, ***p < 0.001.



The results demonstrated a significant main effect of the colour-word condition, F(1, 76) = 29.38, p< 0.000,   = 0.28. Post hoc analysis revealed that the reaction time was significantly longer for the colour-word inconsistent condition (685.38 ± 9.63 ms, 95% CL [666.20, 704.56]) compared to the colour-word consistent condition (639.55 ± 6.21 ms, 95% CL [627.18, 651.93], p< 0.001). The main effect of the group was also significant, F(1, 76) = 4.5, p< 0.000,   = 0.28. Post hoc analysis indicated that the reaction time of the subclinical depression group (699.72 ± 9.65 ms, 95% CL [680.50, 718.94]) was significantly longer than that of the healthy control group (625.21 ± 9.90 ms, 95% CL [605.49, 644.94], p< 0.001).

Furthermore, there was a significant interaction between the colour-word conditions and groups, F(1, 76) = 29.03, p = 0.037,   = 0.06. Simple effects analysis of the colour-word conditions revealed significant differences between the subclinical depression and healthy control groups in both the colour-word consistent and inconsistent conditions, all p< 0.001. Additional analyses indicated that the reaction time of the subclinical depression group was longer than that of the healthy control under the inconsistent condition (t = 4.80, p< 0.001, Cohen’s d = 0.48). Similarly, the reaction time of the subclinical depression group was longer than that of the healthy control group under the consistent condition (t = 3.59, p< 0.01, Cohen’s d = 0.34).

Regarding accuracy, there was no significant difference between the subclinical depression and healthy control groups under both the consistent (81.25 ± 21.79% vs. 80.39 ± 21.86%) and inconsistent conditions (83.65 ± 20.77% vs. 85.07 ± 11.50%). The results of executive function performance accuracy are depicted in Figure 4.




Figure 4 | Accuracy of executive function in consistent and inconsistent conditions of healthy control and subclinical depression groups. HC (healthy control group), ScD (subclinical depression group).






3.4 Correlation and Mediation analysis results

The results of the correlation analysis revealed a significant negative correlation between the moderate-intensity physical activity time and BDI-II scores (r = -0.64; p< 0.001). Additionally, a significant positive association was found between the reaction time of executive function in inconsistent conditions and the BDI-II scores (r = 0.48; p = 0.002). Therefore, it can be concluded that for female college students with subclinical depression, only the time spent on moderate-intensity physical activity is negatively related to depression. Conversely, the reaction time of executive function in inconsistent conditions is positively correlated with depression.

Previous research has established a dose-response relationship between physical activity and depression. The correlation analysis in this study revealed a significant association among physical activity, executive function, and subclinical depression in female college students. To confirm whether executive function acts as a mediator between physical activity and subclinical depression, a bias-corrected nonparametric percentile Bootstrap method was employed. The mediated effects analysis demonstrated that moderate-intensity physical activity time significantly and positively predicted the reaction time of executive function in inconsistent conditions. When both moderate-intensity physical activity time and reaction time of executive function in inconsistent conditions were entered into the regression equation, both variables significantly and negatively predicted the level of depression in female college students. The bootstrap 95% confidence interval of the mediating effect did not include 0 ([-0.87, -0.03]), indicating that the mediating effect is significant (see Table 2 for details).


Table 2 | Results of mediation analysis.



Thus, executive function (specifically, the reaction time of colour-word Stroop under inconsistent conditions) partially mediates the relationship between physical activity (moderate-intensity physical activity time) and subclinical depression (BDI-II scores). The path diagram illustrating the mediating effect is shown in Figure 5.




Figure 5 | The mediating affection of executive function between physical activity and subclinical depression. In the figure, *p < 0.05, **p < 0.01.



From Figure 5, it can be observed that for female college students with subclinical de-pression, physical activity can influence executive function to a certain extent and im-prove depression through this mediation. Executive function has a partial mediating effect on the relationship between physical activity and subclinical depression.





4 Discussion

This study aimed to compare the physical activity and executive function of female college students with subclinical depression to those of healthy female college students. The goal was to explore the characteristics and correlation between physical activity and executive function in female college students with subclinical depression. Regarding physical activity time, the study found that the moderate-intensity physical activity time of female college students in the subclinical depression group was significantly lower than that of female college students in the healthy control group. Specifically, the moderate-intensity physical activity time of female college students with subclinical depression fell below the recommended standard of 150 minutes per week according to the physical activity guidelines of the WHO. This finding aligns with previous research on the relationship between physical activity and depression (40, 41). Therefore, it suggests that there is a correlation between depression and reduced physical activity time among female college students with subclinical depression.

In the test of behavioural performance of executive function, there was no significant difference between the subclinical depression group and the healthy group in terms of accuracy in completing the colour-word Stroop task. However, the reaction time of the subclinical depression group was significantly longer than that of the healthy group. This suggests that individuals in the subclinical depression group may experience greater difficulty or exert more effort when performing tasks that require executive functioning, even if they can accurately complete those tasks. According to the Stroop task, when a group takes longer or has a lower accuracy rate compared to others, it indicates that the group may struggle to complete the task (42). Therefore, the results of this study suggest that even mild depressive symptoms can impact cognitive performance and behaviour among female college students in the subclinical depression group, potentially leading to increased effort or inefficiency in task completion. Floros et al. (43), in a study on subclinical attention deficit hyperactivity disorder symptoms, also found evidence that cognitive decline caused by mild symptoms may initially manifest as changes in reaction times rather than errors. The study results indicate a potential impact of subclinical depression on both the physical activity time and executive function of female college students. Therefore, a correlation analysis was conducted on BDI-II scores, physical activity time, and behavioural performance of executive function in the subclinical depression group. The results revealed a negative correlation between BDI-II scores and moderate-intensity physical activity time in the subclinical depression group. This result is consistent with studies on patients with depression. A systematic review published by Roshanaei-Moghaddam et al. found that multiple studies have confirmed that baseline depression may lead to a sedentary lifestyle or decreased level of physical activity (40). Additionally, the reaction time for female college students with subclinical depression to complete the colour-word incongruent condition of the Stroop task was positively correlated with BDI-II scores. This result suggests that for female college students with subclinical depression, the level of their depressive symptoms may affect their executive function. This finding aligns with the perspective of some researchers who believe that depression has a detrimental impact on the performance of executive function in college students (15, 17, 18).

Finally, the mediation analysis (see Figure 5) indicates that among female college students with subclinical depression, a decrease in physical activity time may contribute to impaired executive function, consequently exacerbating subclinical depression. The mediation analysis results reveal that for female college students with subclinical depression, executive function played a partial mediating role in the relationship between physical activity and subclinical depression. A potential reason for the mediating role of executive function between physical activity and subclinical depression could be that appropriate physical activity enhances blood circulation, leading to increased oxygen supply to the brain and ultimately improving neural connections (44). In contrast, insufficient physical activity may weaken this physiological mechanism and impair the individual’s executive function.

Therefore, in a comparative study of female college students with subclinical depression and healthy female college students, the findings confirm that (1) for female college students, physical activity and executive function are associated with subclinical depression; (2) executive function serves as a partial mediator in the relationship between physical activity and subclinical depression. Hence, the impact of physical activity on the executive functions and depressive symptoms of female college students with subclinical depression remains a topic warranting further investigation, as suggested by the findings of this study. Additionally, research has confirmed that regular physical activity can have a positive effect on executive functions. Ludyga et al. (45) conducted a meta-analysis studying the acute effects of moderate aerobic exercise on specific aspects of executive function in different age and fitness groups. The results suggest that a single exercise session can influence executive function. Similarly, Shi et al. (46) demonstrated that moderate-intensity interventions, lasting 30–50 minutes at least three times per week for 17 weeks or more, have more beneficial effects on short- and long-term executive functions in children and adolescents.

However, it is essential to recognise several limitations when interpreting our findings. Firstly, all samples were drawn from the same university. Further verification is necessary to determine the generalizability of the conclusions of this study to female college students with subclinical depression in universities with diverse backgrounds. Secondly, this study is a cross-sectional study. Given that subclinical depression, physical activity, and executive function may change for individuals, longitudinal research is needed to explore the dynamic relationship among these three factors.




5 Conclusions

The results of the correlation analysis revealed a significant negative correlation between BDI-II scores and both physical activity time and executive function in female college students with subclinical depression. This suggests that as BDI-II scores increase, physical activity time decreases, and executive function performance tends to be poorer.

Furthermore, the mediation analysis provided additional insights into the relationship between physical activity, executive function, and subclinical depression. It revealed that executive function plays a partial mediating role in the association between physical activity and subclinical depression in female college students. In other words, the effect of physical activity on subclinical depression is partially explained by its impact on executive function.

These findings have important implications for understanding the interplay between physical activity, executive function, and subclinical depression. They suggest that both physical activity and executive function are relevant factors to consider when examining the mental well-being of female college students with subclinical depression. The negative correlation between BDI-II scores and physical activity time highlights the potential benefits of engaging in regular moderate-intensity physical activity for managing subclinical depression symptoms. Additionally, the mediating role of executive function suggests that interventions targeting executive function skills may be beneficial in improving mental health outcomes in this population.
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Introduction: According to the reactivity hypothesis and the diathesis-stress model, repeated activation of the stress system has a negative effect on health, and this effect may differ because of individual characteristics. Thus, the present study explores the effect of chronic stress on fatigue and investigates its mechanism.

Methods: A questionnaire survey of 288 participants selected from the northwest part of China was conducted (13.89% females; ages ranged from 18 to 34 years, with M ± SD = 23.14 ± 3.79 years) on chronic stress, fatigue, depression, anxiety, and negative emotion differentiation. SPSS 28.0 was used to process descriptive statistics and correlation analysis and the PROCESS macro was used to analyze the moderated chained multi-mediation.

Results: Chronic stress was found to be positively correlated with fatigue, depression, and anxiety; depression and anxiety played a chained multi-mediating role between chronic stress and fatigue, and negative emotion differentiation played a moderating role in the chained multi-mediation model.

Discussion: Compared with depression, anxiety plays a more important role in the influence of chronic stress on fatigue. Therefore, it is necessary to pay more attention to anxiety symptoms and take appropriate intervention measures. Negative emotion differentiation plays a moderating role. Improving negative emotion differentiation through mindfulness and adaptive emotion regulation is an effective way to reduce the influence of chronic stress on fatigue.
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1 Introduction

With the development of the social economy, people feel environmental pressures such as lengthening working hours. This kind of stress is a long-term presence in people’s daily lives, and thus constitutes chronic stress. Stress caused by external stressors consists of non-adaptive physiological, behavioral, and cognitive responses (Koolhaas et al., 2011). Stress can be divided into acute stress and chronic stress, both of which typically have negative effects on health (O’Connor et al., 2021).

Many researchers have studied the effects of acute stress. Physiologically, acute stress can induce changes in the connectivity of large-scale resting state networks (such as default mode networks) and inactivation of the hippocampus, all of which are related to the cortisol response (Zhang et al., 2019; Corr et al., 2021). In addition, acute stress plays an important role in social decision-making. Acute stress promotes prosocial behaviors, especially sharing with others, but does not affect risk behaviors (von Dawans et al., 2019). Clinically, cognitive behavior therapy (CBT) can effectively prevent post-traumatic stress disorder [PTSD (Bryant, 2018)] subsequent to acute stress.

The related studies on chronic stress have mainly focused on the influencing factors of various diseases, such as cardiovascular diseases (Iob and Steptoe, 2019), Alzheimer’s disease (Bisht et al., 2018) and oral diseases (Decker et al., 2021). Moreover, chronic stress affects individuals’ cognition and increase their susceptibility to psychological problems (Marin et al., 2011). Chronic stress has more influence on depression than acute stress, and chronic stress can moderate the relationship between acute stress and depression (McGonagle and Kessler, 1990). This indicates that chronic stress can also significantly affect health.

Studies have demonstrated the influence of chronic stress on fatigue. However, the relationship between chronic stress and fatigue is related to many factors, and there have been few studies on the variables that play moderating roles between chronic stress and fatigue. Therefore, this study deeply explores the psychological mechanism by which chronic stress affects fatigue and explores the moderating role of other factors in the influence of chronic stress.


1.1 Effect of chronic stress on fatigue

Several studies have shown that stress can affect fatigue. Higher chronic stress can affect fatigue the next day by reducing sleep quality (Astill et al., 2013; Doerr et al., 2015). Workers with high working stress are more likely to have fatigue (Yogisutanti et al., 2020). Subjective fatigue and stress change together in the daily life of married couples (Doerr et al., 2018). However, the relationship between stress and fatigue has mainly been studied using physiological indexes such as cortisol and α amylase. Studies to date have explored the relationship between stress and fatigue, but have seldom looked into the psychological influence mechanism of that relationship.

According to the reactivity hypothesis, repeated activation of the stress system leads to adverse health outcomes (Krantz and Manuck, 1984). In a long-term stress environment, there are persistent changes in adaptive physiological indexes (such as cortisol), and repeated changes like these put the biological system out of balance. This leads to allostatic overload, fatigue, and adverse health effects (McEwen, 2017). To sum up, this study hypothesizes as follows:


H1: Chronic stress affects fatigue and the higher the chronic stress, the higher the fatigue.
 



1.2 Mediating role of depression and anxiety

During the COVID-19 pandemic, chronic stress was related to depression and anxiety (Varma et al., 2021), depression (Mayer et al., 2018) and anxiety (Juruena et al., 2020) increased with the increase in stress. At the same time, in a persistent stress environment, acute life events are closely related to severe depression (McGonagle and Kessler, 1990; Hammen et al., 2009). Chronic stress affects depressive symptoms by affecting sleep quality (Da Estrela et al., 2021). In addition, chronic stress affects fatigue on the following day by affecting sleep quality (Doerr et al., 2015), which indicates that there may be a correlation between depressive symptoms and fatigue. Thus, chronic stress may affect fatigue through depressive symptoms.

A large number of studies have shown that depression and anxiety both have negative effects on fatigue. Among patients with chemotherapy-induced sensory peripheral neuropathy (CIPN), patients with severe anxiety and depression had more fatigue (Bonhof et al., 2019). Women with generalized anxiety disorder (GAD) report greater fatigue than healthy women (Li et al., 2020). Individuals with higher trait anxiety have stronger social media fatigue (SMF) in terms of cognition, behavior, and emotion (Swiatek et al., 2021). Chronic stress is related to anxiety and depression, and anxiety and depression can affect fatigue. Thus, this study hypothesizes as follows:


H2: Depression and anxiety play a mediating role between chronic stress and fatigue.
 



1.3 Moderating role of negative emotion differentiation

Li et al. (2020) found that the increase of mental fatigue during the female luteal phase may be negatively affected by impaired emotional regulation. Thus, emotion-related abilities may play an important moderating role in the generation and increase of fatigue. Emotion differentiation refers to the fact that there are differences in the ways individuals experience emotions (Barrett et al., 2001). Individuals with low emotion differentiation cannot easily distinguish the specific emotions they experience, whereas individuals with high emotion differentiation can use specific emotional words to describe their emotions (i.e., identifying an emotion as anger rather than sadness). Emotion differentiation is divided into negative and positive emotion differentiation according to valence. Some studies have paid more attention to the influence of negative emotion differentiation (Lischetzke et al., 2021). Depression and anxiety are negative emotions, and so this study takes into account negative emotion differentiation.

According to the diathesis-stress model, stress is an important factor in promoting the development of various psychological problems, but not all people will have psychological problems in response to a stressful environment. This suggests that traits and abilities play important roles in coping with stress (Monroe and Simons, 1991). The moderating role of negative emotion differentiation between stress and depression has been studied in different populations. Negative emotion differentiation moderates the relationship between stress and depression in veterans, while it does not moderate that relationship in college students (Starr et al., 2017). At the same time, emotion differentiation has been shown to moderate depression and anxiety by promoting adaptive emotional regulation in adolescence (Nook et al., 2021). However, adults also face great stress, but few studies have examined emotion differentiation in the working population. Therefore, it is necessary to study the moderating role of negative emotion differentiation in the negative effects of stress for different subjects. Thus, this study hypothesizes as follows:


H3: Negative emotion differentiation affects the relationship between chronic stress and fatigue by moderating the anxiety and depression caused by chronic stress. Compared with those with low negative emotion differentiation, individuals with high negative emotion differentiation are less likely to be affected by the chronic stress that results in anxiety and depression, and then affects fatigue.
 

The hypothesized model is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Hypothesized model.





2 Methods


2.1 Participants

A convenience sampling approach was used in our study to recruit targeted participants and finally 315 employees were randomly selected from the northwest part of China. Excluding 27 participants who chose the same responses on successive multiple scales or had inappropriately short answer times, the remaining participants were 288 in total (13.89% females; ages ranged from 18 to 34 years, with M ± SD = 23.14 ± 3.79 years). The effective response rate was 91.43%. All respondents were right-handed, with normal intelligence and no dyslexia, volunteered to participate, and signed the informed consent. The data collection procedures were approved by the Ethics Committee of Tangdu Hospital.



2.2 Procedure

Questionnaires were distributed to all participants in the same period of time. An online survey was used, with the questionnaire link published through Wechat. In order to ensure the authenticity and accuracy of the data, each participant only answered once through the link. Before the start of the study, the researchers promised the participants that the experimental data of this study would be kept confidential and that all the data would only be used for scientific research.

First, participants completed the questions on demographic information. Next, participants completed the Perceived Stress Scale (PSS), the Epworth Sleeping Scale (ESS), and the Depression Anxiety and Stress Scale (DASS-21). Finally, the participants completed the negative emotion differentiation measurement.



2.3 Materials


2.3.1 Negative emotion differentiation

Following the example of previous studies, this study used a standard laboratory-based task to measure negative emotion differentiation (Erbas et al., 2014; Nook et al., 2018, 2021). In this study, participants were presented with 20 negative pictures selected from the Open Affective Standardized Image Set (OASIS) (Kurdi et al., 2017). Each picture was presented for 5 s, and participants rated a battery of emotions (anger, shame, disgust, sadness, and fear) on a 10-point scale (from 1 = not at all to 10 = extremely) (Nook et al., 2021). There was no time limit for the ratings. Negative emotion differentiation was measured by calculating the average intra-class correlation coefficients of the ratings of the 20 negative pictures. The lower the ICCs, the higher the negative emotion differentiation (Erbas et al., 2014; Widdershoven et al., 2019). In order to express negative emotion differentiation conveniently, the final scores of the ICCs were subtracted from one, to represent the negative emotion differentiation of the participants. The higher the score, the stronger the negative emotion differentiation ability.



2.3.2 Chronic stress

The PSS was used to measure the chronic stress of the participants over the past month (Cohen et al., 1983). This scale consists of 14 items. Participants rated the degree to which each item reflected their experience on a 5 – point scale (from 1 = not at all to 5 = extremely). Among them, positive scoring was used for items 1, 2, 3, 8, 11, 12, and 14, while reverse scoring was used for items 4, 5, 6, 7, 9, 10, and 13. The higher the score, the more chronic stress was perceived. In the current study, the Cronbach’s α for this scale was 0.73 and the construct validity was 0.88.



2.3.3 Fatigue

Fatigue was assessed with ESS (Johns, 1991). This scale comprises 8 items scored on a 4 – point scale (from 0 = Never napping or falling asleep to 5 = More likely to nap or fall asleep). All items were positively scored, with a higher score indicating higher fatigue. On the ESS, less than 5 is normal, 5–9 is mild sleepiness, 10–15 is moderate sleepiness, and 16–24 is severe sleepiness. In this study, the Cronbach’s α for the ESS was 0.76 and the construct validity was 0.75.



2.3.4 Depression and anxiety

The subscales of depression and anxiety in the DASS-21 were used to measure the degrees of depression and anxiety of the participants (Lovibond and Lovibond, 1996; Gong et al., 2010). The depression subscale and the anxiety subscale each comprise 7 items, scored on a 4 – point scale (from 0 = Strongly disagree to 5 = Strongly agree). All items were positively scored, with a higher score indicating a higher level of depression or anxiety. For the depression subscale, the Cronbach’s α was 0.90, and the construct validity was 0.91. For the anxiety subscale, the Cronbach’s α was 0.84, and the construct validity was 0.88.




2.4 Data analysis and common method bias test

Descriptive statistics and correlation analyses of all data were processed through SPSS 28.0. The PROCESS macro in SPSS 28.0 was used to analyze chained multi-mediation and moderated chained multi-mediation (Hayes, 2012).




3 Results


3.1 Common method bias

Harman’s single factor test was used to test for common method bias. The results show that 8 factors were generated without rotation, and the variance interpretation percentage of the first common factor was 30.03% (less than 40%), so there was no obvious common method bias in this study.



3.2 Description and correlation analyses

Descriptive statistics and correlation analyses were made on the differentiation of chronic stress, fatigue, depression, anxiety, and negative emotions (Table 1). The results indicate that chronic stress was positively correlated with fatigue, depression, and anxiety. Moreover, chronic stress was moderately correlated with depression and anxiety, fatigue was moderately correlated with depression and anxiety, and the correlation coefficient between depression and anxiety was strong.



TABLE 1 Descriptive statistics and correlations for all variables.
[image: Table1]



3.3 The mediating role of depression and anxiety

To further reveal the psychological mechanism by which chronic stress affects fatigue, chronic stress was taken as the independent variable, depression and anxiety as mediating variables, and fatigue as the dependent variable. The PROCESS macro (Model 6) in SPSS 28.0 was used to analyze the chain multiple mediating effects (Hayes, 2012). The results in Table 2 indicate that chronic stress could positively predict fatigue (β = 0.25, t = 4.35, p < 0.001), anxiety (β = 0.48, t = 9.26, p < 0.001), and depression (β = 0.11, t = 2.76, p < 0.01). Anxiety could significantly positively predict depression (β = 0.75, t = 19.29, p < 0.001). After adding the mediating variables, the positive predictive effect of chronic stress on fatigue was not significant (β = 0.03, t = 0.48, p = 0.63), while that of anxiety was significant (β = 0.31, t = 3.41, p < 0.001), and that of depression was critical (β = 0.15, t = 1.68, p = 0.095).



TABLE 2 Mediation analysis.
[image: Table2]

Further mediating effect analysis (see Table 3) showed that the indirect effect of depression and anxiety was significant (β = 0.22, SE = 0.04, 95% CI = 0.13 to 0.30), accounting for 88% of the total effect. Anxiety had a significant mediating effect between chronic stress and fatigue (β = 0.03, SE = 0.02, 95% CIs = [0.01, 0.07]), and depression and anxiety had a significant chain mediating effect between chronic stress and fatigue (β = 0.11, SE = 0.04, 95% CIs = [0.04, 0.19]).



TABLE 3 Testing the pathways of the mediation model.
[image: Table3]



3.4 The moderating role of negative emotion differentiation

To assess the moderating effect of negative emotion differentiation, chronic stress was taken as the independent variable, depression and anxiety as mediating variables, fatigue as the dependent variable, and negative emotion differentiation as the modulating variable. The PROCESS macro (Model 91) in SPSS 28.0 was used to reveal the moderating role of negative emotion differentiation in the relationship between anxiety and depression, and to construct a moderated chain mediation model (Hayes, 2012). Regression analysis (see Table 4) showed that the interaction between anxiety and negative emotion differentiation had a significant predictive effect on depression (β = −0.08, t = −2.49, p < 0.05).



TABLE 4 Moderated mediation analysis.
[image: Table4]

Simple slope analysis (Table 5) showed that, when negative emotion differentiation was low, anxiety had a significant positive effect on depression (β = 0.81, SE = 0.04, 95%CIs = [0.72, 0.89]). When negative emotion differentiation was high, the positive predictive effect of anxiety on depression decreased (β = 0.66, SE = 0.05, 95% CIs = [0.55, 0.76]). Figure 2 depicts the statistical model of this study.



TABLE 5 Moderating effect of different degrees of negative emotion differentiation.
[image: Table5]
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FIGURE 2
 Statistical model.





4 Discussion

Prior studies have typically studied the important influence of chronic stress on disease, but have seldom investigated the effect of chronic stress on mental health from the perspective of the underlying psychological mechanisms. This study thus investigated the psychological mechanism by which chronic stress affects fatigue. It yielded three main results. First, this study found that chronic stress, anxiety, depression, and fatigue were significantly positively correlated, indicating that chronic stress, anxiety, depression, and fatigue are closely related. Second, multi-mediation analysis revealed that depression and anxiety played a chain multi-mediating role in the link between chronic stress and fatigue. Finally, negative emotion differentiation was found to play a moderating role in the chained multi-mediation model, indicating that the stronger the negative emotion differentiation, the smaller the influence of anxiety caused by chronic stress on depression, and then the lower the fatigue.

The results of correlation analysis showed that chronic stress was positively correlated with fatigue, depression, and anxiety; this result is consistent with those of prior studies. Decker, Kapila and Wang proposed that chronic stress affects health by changing normal immune function (Decker et al., 2021). According to studies conducted on the workplace, higher chronic workplace stress is likely to lead to a greater risk of psychiatric manifestations, such as burnout and depression (Marin et al., 2011). In addition, according to the reactivity hypothesis, the repeated activation of the stress system has a negative impact on health (Krantz and Manuck, 1984). Therefore, in terms of mental health, the negative effects brought by chronic stress are reflected in negative emotions and the positive correlation between chronic stress and fatigue, depression, and anxiety.

After correlation analysis, this study investigated the mediating role of depression and anxiety between chronic stress and fatigue, and found that anxiety can mediate the influence of chronic stress on fatigue. This result is consistent with the results of prior studies. Changes in stress can change the composition of the ultimate microbiome (Bailey et al., 2011), while changes in the ultimate microbiome have been found to affect individual behavioral responses and anxiety-like behaviors (Cryan and Dinan, 2012), and existing studies have suggested that individuals with high anxiety will feel more fatigue (Polikandrioti et al., 2018). Thus, anxiety mediates the influence of chronic stress on fatigue. In addition, the results of this study show that the chain mediation between depression and anxiety is significant. Anxiety and depression symptoms are often comorbid, in that approximately 85% of depression patients also have obvious anxiety symptoms, while about 90% of anxiety patients have obvious depression (Tiller, 2012). A longitudinal analysis has shown that anxiety and depression are often comorbid, but the relationship between anxiety and personality traits is stronger. Anxiety affects depression over two 3-year intervals, and this influence relationship is nonreciprocal (Wetherell et al., 2001). Nima et al. (2013) discussed the mediating and moderating effects of anxiety, stress, positive emotion, and negative emotion on depression, and found a mediating role for anxiety in the relationship between stress and depression. This is consistent with the results of this study. In the mediating model of the effect of chronic stress on fatigue, anxiety and depression not only play separate mediating roles, but also play chain mediating roles.

According to the present results, the mediating effect of depression between chronic stress and fatigue is critically significant; this result differs from those of prior studies. Chronic stress is a recognized risk factor for depression (Da Estrela et al., 2021). Hammen (2005) reviewed the relationship between stress and depression and explained the role of other factors in the relationship between stress and depression in terms of the diathesis-stress model, which posits that chronic stress has an important impact on depression. Fatigue is considered to be a common residual symptom of major depressive disorder (MDD) (Fava et al., 2014), and there are significant differences between depression patients and healthy people on different fatigue indicators (Pedraz-Petrozzi et al., 2020). This suggests that there is a close relationship between depression and fatigue, and depression may be an important predictor of fatigue. However, this study did not find a mediating role for depression in the link between chronic stress and fatigue. This may be because the influence of depression on fatigue is mainly reflected in the chain mediating role of anxiety and depression. Moreover, fatigue is more easily affected by anxiety than depression, so depression is only critically significant in the mediating role.

According to the diathesis-stress model, emotion differentiation, as an individual psychological quality, can effectively moderate the influence of chronic stress. This study found that negative emotion differentiation plays a moderating role in the effects of chronic stress on fatigue, and constructed a moderated chain mediation model. This is consistent with existing theories and related studies. According to the theory of constructed emotion, emotion is a construction of the world, not the reaction to the world (Barrett, 2006; Barrett, 2016). This theory emphasizes the subjective initiative of individuals, i.e., the ability of individuals to selectively construct emotions, the ability of emotion differentiation. In adolescents, studies have suggested that emotion differentiation is an important influencing factor that moderates stress and psychological problems (Nook et al., 2021). In the military, lower negative emotion differentiation has been found to indicate a stronger association between rumination and depression (Starr et al., 2017). These facts suggest that the effect of emotion differentiation on buffering negative life events may be consistent across groups. Therefore, this study comprehensively investigated this relationship and proved this result. In employees, it was also found that negative emotion differentiation could moderate the influence of chronic stress, indicating that the higher the negative emotion differentiation, the smaller the negative influence of chronic stress, and the less anxiety and depression, and then the less fatigue.

In this study, we investigated the influence of chronic stress on fatigue and its mediating mechanism through depression and anxiety among employees in China. We found that depression and anxiety play important roles and mediate the negative influence of chronic stress. This shows us it is necessary to fully consider individuals’ anxiety and depression symptoms, and carry out prevention and intervention accordingly. Moreover, the chain mediation of anxiety and depression suggests that anxiety plays a more important role than depression, and anxiety caused by chronic stress can not only have a direct impact on fatigue, but also have an indirect impact on fatigue, and thus we should pay more attention to anxiety symptoms. Considering that anxiety symptoms are more stable than depression symptoms and can reflect neuroticism and other personality traits (Wetherell et al., 2001), we should focus first on anxiety symptoms and adopt corresponding effective intervention measures such as mindfulness therapy (Hofmann et al., 2010). At the same time, this study further revealed the important moderating effect of negative emotion differentiation. This indicates that the ability of individuals to accurately distinguish negative emotions is conducive to reducing the negative effects of chronic stress. The improvement of negative emotion differentiation can be achieved through mindfulness and adaptive emotion regulation (Tong and Keng, 2017; Van der Gucht et al., 2019).

Although this study revealed the complex psychological mechanism by which chronic stress affects fatigue, it still has some limitations that should be addressed. First, chronic stress was measured using the PSS, which does not distinguish among different stressors. For employees, work and family are two important stressors, and chronic stress at work may be different from that at home, and thus they could have different effects on fatigue. Therefore, future studies should further consider the different effects of chronic stress under different contexts on fatigue. Second, existing studies have suggested that individuals’ emotion differentiation is constantly fluctuating (Erbas et al., 2018), and negative emotions such as depression and anxiety also change over time. In future studies, time can also be included as a variable. Third, since the scale method may produce interactions between variables due to the different order in which the scales are filled in, it is necessary to verify causality through a series of experiments. Therefore, we intend to conduct empirical experiments on the models involved in the validation of this study in a follow-up study (Kim et al., 2018).



5 Conclusion

Through a questionnaire survey of employees in the northwest part of China, this study reached the following conclusions: (1) Chronic stress can significantly predict fatigue. (2) Anxiety plays a significant mediating role in the relationship between chronic stress and fatigue. Depression also plays a critical mediating role in the relationship between chronic stress and fatigue. Anxiety and depression play chain mediating roles between chronic stress and fatigue. (3) Negative emotion differentiation moderates the effect of chronic stress on fatigue by affecting the chain mediation.
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Background: Theoretically, stress is positively correlated with posttraumatic growth (PTG). However, evidence for a correlation between fear of cancer recurrence (FCR), a cancer-specific stressor, and PTG is mixed. The present study aimed to systematically investigate the overall effect size between the two and to explore moderators that may influence this relationship.

Methods: From the earliest available date to October 2023, a comprehensive search was conducted in seven databases. Correlation coefficients (r) were calculated using Stata software. Publication type, continent, trauma role, gender, FCR measurements, PTG measurements, sample size, age, and time since diagnosis were used to examine moderating effects. The National Heart, Lung, and Blood Institute’s (NHLBI) assessment tool was used to evaluate study quality.

Results: A total of 14 studies, involving 17 samples and 3,701 participants, were included. The studies found a small association between FCR and PTG (r = 0.161, 95% CI: 0.070–0.249, p < 0.01) and large heterogeneity (I2 = 85.5%). The strength of the association varied according to the publication type and FCR measurement.

Conclusion: The current review suggests a small but significant positive correlation between FCR and PTG. Future studies would benefit from exploring additional moderators and the use of standardized, validated FCR measurement tools.

Systematic review registration: PROSPERO, identifier CRD42023460407.
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Introduction

According to GLOBOCAN 2020 statistics, the global cancer burden has risen to 19.3 million new cases and about 10 million deaths (Sung et al., 2021). Due to the unpredictable and incurable nature of cancer, the diagnosis as well as the subsequent treatment can be extremely stressful for the patient and even the entire family (De Padova et al., 2021). In the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), cancer serves as a traumatic stressor that can induce serious psychological problems such as post-traumatic stress disorder (PTSD; Leano et al., 2019). With the development of positive psychology, however, it has been found that coping with and dealing with the traumatic experience of cancer may also have positive outcomes. For example, some survivors and their caregivers report positive mental, emotional, cognitive, and behavioral responses following a cancer event (Kim et al., 2007; Li and Loke, 2013; Trevino et al., 2016; Drageset et al., 2020).

The positive psychological changes perceived by individuals in the process of trauma repair are often referred to as post-traumatic growth (PTG; Tedeschi and Calhoun, 1996). In the field of cancer research, studies have shown that PTG can promote the proliferation of white blood cells and lymphocytes and have a positive impact on the body’s immune function (McGregor et al., 2004; Dunigan et al., 2007). In addition, PTG can alleviate patients’ psychological distress, enhance well-being, and improve the quality of life in a disease-bearing state (Husson et al., 2017; Onyedibe et al., 2023). Given its potential benefits, a number of psychosocial interventions have emerged to promote PTG. While these have been shown to be effective overall, many studies still focus on PTG as a secondary outcome to alleviate anxiety and depression (Roepke, 2015; Vrontaras et al., 2023). As cancer is more of a chronic trauma, the development and impact of PTG caused by cancer may differ from other traumas (Menger et al., 2021). Therefore, identifying specific trauma factors associated with cancer is essential to facilitate the use of PTG in therapy.

Co-word analysis of PTG revealed that anxiety and depression emotional responses after negative life events were the primary research hotspots (Yang et al., 2023). However, as early as 2004, a large-sample study pointed out that the most prominent psychological problem for the entire cancer population is actually the fear of cancer recurrence (FCR; Herschbach et al., 2004). FCR refers to a patient’s fear or concern that the cancer may recur or progress (Lebel et al., 2016). Moderate fear facilitates patient monitoring for signs of relapse and promotes active treatment and healthy behaviors (Hawkins et al., 2010; Cincidda et al., 2022). In contrast, excessive fear not only causes negative coping (Oztas et al., 2022), exacerbates psychological distress, and reduces quality of life (Cincidda et al., 2022), but may also increase the incidence of adverse drug reactions (Lu et al., 2023), prompting patients to over-seek medical care and increasing health care costs (Otto et al., 2018). In the long-term follow-up of cancer patients, dealing with FCR is one of the most frequently mentioned unmet needs of many patients after surgery (Dahl et al., 2013; Adashek et al., 2022). Similarly, it is one of the issues that healthcare professionals tend to overlook (Armes et al., 2009).

Considering the prevalence and persistence of FCR, it seems reasonable to understand the course of cancer-related PTG development from that perspective. This can be supported by relevant theoretical models. Tedeschi and Calhoun’s functional descriptive model states that growth is built on distress and that sufficiently intense distress can facilitate cognitive processing and ultimately PTG in individuals (Tedeschi and Calhoun, 2004). The disturbing thoughts of recurrence are similar to intrusive thoughts and may reorganize one’s perception to promote the development of PTG. Several empirical studies have found a positive relationship between FCR and PTG (McDonough et al., 2014; Kuswanto et al., 2020). However, there are also inconsistent findings, such as a possible negative correlation or no significant association between the two (Jones et al., 2017; Darabos et al., 2021; Nik Jaafar et al., 2022).

The existence of conflicting results in multiple studies has to make us question the reliability of the studies in question. And it is by increasing the sample size that meta-analysis improves the certainty of the findings (Borenstein et al., 2021). Therefore, our primary objective in conducting the meta-analysis was to investigate the overall effect size of the association between FCR and PTG across different studies. Additionally, as a secondary objective, we investigated potential moderators that may influence the strength of the association, including sample size, age, time since diagnosis, publication type, continent, FCR and PTG measurement tools, trauma roles, and gender. These factors were selected on the basis of previous studies, and the vast majority of them are thought to modulate the relationship between PTG or FCR and associates (Marziliano et al., 2020; Ning et al., 2023; Wan et al., 2023). In addition to potentially helping to explain the inconsistency of the findings, these factors have the promise of providing a basis for the proper view of FCR to promote cancer-associated PTG in the future.



Methods

This review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines and has been registered in the International Prospective Register of Systematic Reviews (PROSPERO) under the number CRD42023460407.


Search strategy

Systematic searches were performed in seven databases, including Web of Science, PubMed, Cochrane Library, Embase, CINAHL, PsycINFO, and MEDLINE. The search strategy was to combine Medical Subject Headings (MeSH) and text words related to concepts such as “post-traumatic growth,” “cancer,” “recurrence,” and “fear” and to ensure adaptation to the characteristics of each database. In addition, we examined the reference lists of the articles to identify other relevant studies. The search window was from the date of creation to October 2023 for each database. The full search strategy can be seen in Additional File 1.



Inclusion and exclusion criteria

Articles were screened according to the following criteria: (1) The subjects were cancer patients or their primary caregivers. (2) FCR and PTG were assessed using quantitative methods. (3) The correlation coefficient, r, between the overall FCR and the overall PTG was reported, or other statistical data that could be transformed into r were provided. (4) The type of study was a cross-sectional study or a longitudinal study. (5) It was written in English and published as a peer-reviewed journal or doctoral dissertation. (6) When the same dataset contained multiple publications, we selected the study with the most complete data.



Data extraction

We imported the search results into Endnote X9 and eliminated duplicate literature. Two reviewers (LQG and CS) then independently screened the literature and extracted the data. Any differences that arose were resolved through discussion and negotiation with a third reviewer (ZPC). Literature was screened by reading the title and abstract, and after excluding obviously irrelevant literature, the full text was further reviewed for inclusion. Key data from the eligible literature were extracted into a table prepared by the research team. The extraction included (1) basic information about the study, such as authors, year of publication, country, study design, and type of publication. (2) Basic characteristics of the study population, such as sample size, type of cancer, mean age, and time since diagnosis. (3) The measurement tools used and their reliability. (4) Outcome measure data, i.e., Pearson’s correlation coefficient (r).



Quality assessment

The methodological quality of the study was assessed by two reviewers (LQG and CS) independently using the National Heart, Lung, and Blood Institute’s (NHLBI) Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies (National Heart, Lung, and Blood Institute, 2014). The tool allows researchers to make judgments about the internal validity of a study in a total of four areas of risk: selection bias, information bias, measurement bias, or confounding bias. As the 12th criterion (i.e., blinding of outcome assessors) was not relevant to any of the included studies, we assessed the remaining 13 criteria. Lower quality scores imply a higher risk of bias. Scoring inconsistencies were dealt with by discussion, and a third reviewer (RW) was available for arbitration.



Data analysis

The Pearson correlation coefficient was used as the main effect size for the meta-analysis. For those studies that did not conduct correlation analyses but reported other available data on the relationships between variables, we chose to reconvert these data to binary correlations by means of the appropriate formulas. Specifically, for studies that reported only B or β, we first converted B to β and then converted β to r via formula (Peterson and Brown, 2005). In addition, we calculated the size of r by sample size and p-value (Card, 2012).

Since the correlation coefficient is closely related to the standard error (se), the r value was converted to Fisher’s Z value for meta-analysis (Tural et al., 2022; Welz et al., 2022). The inverse variance method was utilized in Stata software to derive the summary Fisher’s Z value and finally converted to an r value for interpretation (Tsiligianni et al., 2011). The transformation formulas and codes involved in this study are listed in Additional File 2. As suggested by Cohen (1988), effect size r values of 0.1, 0.3, and 0.5 corresponded to weak, moderate, and strong correlations, respectively.

Cochran’s Q test and I2 were used to assess the magnitude of study heterogeneity (Higgins and Thompson, 2002). When the test result was p < 0.1 and I2 > 50%, a random effects model was used. Otherwise, a fixed effects model was used. When the studies showed heterogeneity, the source of heterogeneity was further assessed by meta-regression and subgroup analysis. As previously mentioned, in this study, we performed meta-regression analyses on continuous moderators (including sample size, mean age, and time since diagnosis). In addition, subgroup analyses were performed on categorical moderators (including publication type, continent of study, FCR vs. PTG measurement tools, trauma role, and gender).

Finally, sensitivity analysis was performed to examine the stability of the findings. Publication bias was solved by a funnel plot, Begg’s test, and Egger’s test (Begg and Mazumdar, 1994; Egger et al., 1997). All statistical tests involved in this study were two-sided, and p < 0.05 was considered to indicate statistical significance.




Results


Study characteristics and study quality

An initial 2,443 articles were identified through a systematic search of seven databases and a review of relevant reference lists. After removing duplicates, we read the titles and abstracts of the remaining 2015 articles. Forty-seven articles then required full-text review. Fourteen articles ultimately met the inclusion criteria. Detailed information on study selection is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 PRISMA flowchart.


Table 1 lists the main features of the final 14 articles. These studies were conducted in the Americas, Asia, Europe, and Oceania. This meta-analysis extracted data from 17 studies from the 14 articles, two of which were longitudinal and the rest were cross-sectional in nature. The studies involved a total of 3,701 participants, with sample sizes ranging from 32 to 763, of which 3,224 were female and 477 were male. The mean age of participants ranged from 16.79 to 63.9 years, and 2 studies did not report the mean age. A total of 9 FCR measurement tools and 4 PTG measurement tools were used in the studies. The most commonly used FCR measurement tool was the CARS scale (n = 4), while the most commonly used PTG measurement tool was the PTGI scale (n = 9). Regarding the calculation of r, data from 12 studies provided r values directly, and data from the remaining 5 studies needed to be transformed by relevant calculation formulas. The included studies were assessed according to the NHLBI Observational Cohort and Cross-Sectional Study Quality Assessment Tool, and ultimately all studies were deemed acceptable (total score ≥ 6), as assessed in detail in Additional File 3.



TABLE 1 Summary of included studies.
[image: Table1]



Meta-analysis

Effect sizes from 14 articles (K = 17) were synthesized to explore the association between FCR and PTG. Studies reported effect sizes ranging from r = −0.209 to r = 0.445. One study reported a negative association, 10 studies reported a positive association, and six additional studies had statistically insignificant combined effects. Due to the high degree of heterogeneity across studies (Q = 110.62, p < 0.001, I2 = 85.5%), we used a random effects model to combine the data. As shown in Figure 2, there was a low positive association between FCR and PTG, r = 0.161, 95% CI [0.070, 0.249], p < 0.01.

[image: Figure 2]

FIGURE 2
 Forest plot for the correlation between FCR and PTG.




Moderator analyses

To explore which factors contribute to the correlation between FCR and PTG, a subgroup analysis was conducted, as shown in Table 2. The results indicated that publication type and FCR measurement tools were important moderators. Specifically, journal articles reported a stronger correlation between FCR and PTG (r = 0.196) compared with dissertations (r = −0.019). With respect to the FCR measurement instrument, the largest effect sizes were reported by studies using the other measures (r = 0.246), followed by ASC (r = 0.187), then FoP-Q-SF (r = 0.130), and the smallest effect sizes were reported by studies using the CARS measure (r = 0.020). In contrast, no significant subgroup differences were found in the continents on which the study was conducted, the PTG measurement tool, the traumatized role, or gender factors, although the European group (0%) and the caregiver role group (0%) were not heterogeneous.



TABLE 2 Subgroup analysis of the summary correlation between FCR and PTG.
[image: Table2]

In contrast, no significant subgroup differences were found in the continents on which the study was conducted, the PTG measurement tool, the role of the traumatized person, and gender, although there was no heterogeneity in the European group (0%) or the caregiver role group (0%).



Meta-regression

Sample size, age, and time since diagnosis were selected as covariates for meta-regression; however, as shown in Table 3, none of these factors were able to significantly influence the relationship between FCR and PTG (p > 0.05).



TABLE 3 Meta-regression analysis of effect sizes between FCR and PTG.
[image: Table3]



Sensitivity analysis

To assess the robustness of the findings, we sequentially excluded one study and performed a meta-analysis to combine the remaining studies. The results of the sensitivity analysis showed that no individual study had a substantial effect on the pooled effect, i.e., our results were stable (see Figure 3).

[image: Figure 3]

FIGURE 3
 The result of sensitivity analysis.




Publication bias

In the examination of the funnel plot, the 17 effect sizes of the connection between FCR and PTG were basically evenly distributed on both sides of the total effect size (see Figure 4). In addition, the p value of Begg’s test was 0.322 and that of Egger’s test was 0.115, both of which were not statistically significant, indicating no significant publication bias.

[image: Figure 4]

FIGURE 4
 Funnel plots of the meta-analysis.





Discussion

To our knowledge, this is the first meta-analysis to explore the relationship between FCR and PTG. Although the direction and magnitude of the association were not consistent across studies, the results, which pooled 17 effect sizes from 14 articles, indicated a small positive association between FCR and PTG in general (r = 0.161). This is similar to previous studies exploring the relationship between PTSD and PTG in cancer populations (Marziliano et al., 2020). PTG does not counteract the negative effects of cancer, and growth can come with painful experiences. This result corroborates the theory that suggests that distress catalyzes, maintains, and enhances PTG (Tedeschi and Calhoun, 2004).

Due to the significant heterogeneity of the study (I2 = 85.5%), we further conducted a subgroup analysis. The results showed that the continent on which the study was conducted, the PTG measurement tool, the trauma role, and gender were not moderators. Generally speaking, intercontinental differences may reflect cultural differences between countries. Cultural settings may have an impact on psychological changes brought on by traumatic experiences (Calhoun et al., 2010). Previous research on the topic has shown that culture can influence the utilization of social support and coping strategies of individuals experiencing PTSD or PTG (Eissenstat et al., 2022; Hansford and Jobson, 2022; Ning et al., 2023). However, our study did not have similar findings. The results of an international meta-analysis showed no significant intercontinental differences in levels of FCR (Luigjes-Huizer et al., 2022), which may have led to similar levels of cognitive and emotional arousal. Additionally, more than half of the studies took place in the United States, which limits our understanding of the role of culture since it is not possible to further divide these samples based on racial characteristics.

Regarding the measurement of PTG, the most frequently used is PTGI, followed by PTGI-SF, and the others are mainly BFS. Although these instruments differed in terms of the dimensions of growth assessed and the number of questions, they all had good psychometric properties and high interscale correlations (Cann et al., 2010; Jansen et al., 2011). This may have contributed to the nonsignificant moderation effect. It is worth noting that the self-report PTG measure requires patients to make comparisons between existing and past conditions and to determine whether the resulting differences are attributable to the traumatic event (Gower et al., 2022). Thus, when confronted with similar questions or concepts, individuals are likely to lack the time, motivation, or ability to accurately discern the differences between these questions and are thus prone to producing similar responses.

In terms of trauma roles, research has shown that directly traumatized individuals are more likely to develop high levels of PTG than indirectly traumatized individuals (Wu et al., 2019). In other meta-analyses of factors associated with PTG, the caregiver samples were also unique (Shakespeare-Finch and Lurie-Beck, 2014; Ning et al., 2023), which is inconsistent with our findings. The reason for this analysis may be that caregivers are not less stressed by cancer events than the patients themselves (Gregorio et al., 2012). At the same time, it has been shown that caregiver FCR levels are comparable to those of patients and that the two influence each other (Webb et al., 2023). In this context, it is difficult to make a distinction between the strength of the relationship between FCR and PTG by role category.

Gender is an important factor influencing an individual’s understanding of FCR and PTG. A recent meta-analysis showed that female cancer patients tend to report higher levels of FCR (Pang and Humphris, 2021). However, our results show that this does not imply a more favorable development of PTG in women. Previous studies have similarly shown that although women are more likely to derive psychological benefits from social support, women’s social support did not show a stronger association with PTG or PTSS (Allen et al., 2021; Ning et al., 2023). The reason for this analysis may be that the direct effect of gender on PTG is not consistent, and there may also be other mediating factors influencing this association (Ferris and O’Brien, 2022). Future studies should explore more about possible mediating factors to better understand how PTG is promoted in cancer populations of different genders.

The results of meta-regression on the three continuous variables showed that sample size, age, and time since diagnosis were not sources of study heterogeneity. First, to ensure stable correlations, the sample size of studies should be close to 250 (Schönbrodt and Perugini, 2013). In this review, only four studies had sample sizes that met this criterion, pending future analysis of more large-sample data. Second, at the age level, our sample spanned a wide range of ages, ranging from childhood to old age. Yet even so, age did not significantly modulate the relationship between FCR and PTG, which is inconsistent with previous related studies (Vishnevsky et al., 2010; Allen et al., 2022). The limitations of this result must be carefully considered. This is because the direct effect of age on both FCR and PTG is complex. Past systematic evaluations have shown that younger patient ages are associated with elevated FCR levels (Crist and Grunfeld, 2013). However, this age-generated difference may also be influenced by the timing of study assessments (Starreveld et al., 2018). The direct link between age and PTG is even more controversial (Grace et al., 2015; Shand et al., 2015). Finally, in terms of time since diagnosis, recurrence can pose a threat to patients at all stages of survival, and the resulting FCR can become a constant nuisance for them (Bergerot et al., 2020; Schapira et al., 2022). The self-regulation model of illness states that triggers for FCR include both internal and external aspects (Lee-Jones et al., 1997). For one patient, experiencing more physical symptoms, treatment side effects, or physical changes can trigger FCR (Soriano et al., 2019; Brown et al., 2023). For another patient, hearing about someone else’s cancer and being exposed to cancer-related information can trigger FCR (Gill et al., 2004). Thus, at all stages of the cancer trajectory, patients may be dealing with FCR due to various causes, resulting in less variation in the FCR-PTG relationship at different points in the survival trajectory.

Publication type can moderate the relationship between FCR and PTG. In general, studies with significant results are usually prioritized for publication, so gray literature, including dissertations, should be included as much as possible in the meta-analysis (Sterne et al., 2000). As the results of this study show, the relationship between the two reported in journal articles is significant, while the opposite is true for dissertations. It can be hypothesized that the reason for this result is related to the quality of the original studies and the difference in the rigor of the review. It can also be hypothesized that, due to the fact that the number of dissertations included was much smaller than the number of journal articles, the sample sizes of the two groups differed considerably and therefore had an impact on the final results.

The results also showed that the relationship between FCR and PTG was moderated by FCR measurements. The strongest associations were found in studies that used other tools to measure FCR. At present, there is no consensus on the measurement tools of FCR, and a total of six methods are involved in other groups, among which the reliability of the WOC scale is unknown. Examination of instruments from other groups reveals that some instruments are not specifically designed to measure FCR in a particular population. For example, the WOC scale for caregivers is based on the Survivor Scale with the addition of the word “their” and the deletion of entries (Hodges and Humphris, 2009); the UCLA_PTSD Scale is similarly reworded for the relevant entries (Koutná et al., 2021); the Vulnerability Scale and the FRQ Scale include individual vulnerability as well as concerns about health status in addition to measuring FCR components (Northouse, 1981; Bower et al., 2005). Thus, this may have influenced the strength of the relationship between FCR and PTG to some extent. It is important to note that the FCR is a separate, distinct, and multidimensional construct, and most of the existing studies have used short scales to assess the FCR, which may result in a limited number of FCR dimensions being reflected (Simard and Savard, 2009). In addition, the results of the systematic evaluation of FCR measurement tools show that only a relatively small number of tools have comprehensive psychometric validation (Thewes et al., 2012; Webb et al., 2023). Based on this, future studies on this topic need to consider whether the tools can completely reflect the subjects’ FCR, in addition to their role characteristics, when selecting the tools.


Clinical implications

The current findings suggest that clinicians should also focus on the person’s level of FCR when assessing PTG related to cancer. As has been previously known about FCR, it can either lead to individual maladjustment or promote healthy behaviors (Cincidda et al., 2022). In other words, one patient may wallow in the pain of FCR and fail to experience further growth. Another patient, on the other hand, has similar distress, but the potential for growth cannot be ignored. Considering individual variability, a clinical interview may be able to help physicians better understand each person’s FCR and PTG. If the FCR promotes the individual’s adaptation to the disease, then the clinician needs to tolerate it and encourage them to make positive changes. However, if FCR hinders the individual’s adaptive functioning, then clinicians need to further consider strategies to mitigate FCR.



Strengths and limitations

This study used meta-analysis to clarify, for the first time, the controversy about the correlation between FCR and PTG in previous empirical studies. All included studies were assessed for methodological quality using the NHLBI’s tools and were of acceptable quality, which increased confidence in the findings. However, some limitations need to be noted. First, we included only English-language publications, which may have led to the omission of some high-quality studies published in other languages. Secondly, the measurement of PTG comes from retrospective and self-reported results. In view of the fact that some scholars have reported the possibility of illusory PTG before (Frazier et al., 2009; Corman et al., 2021), it is necessary to consider the experimental paradigm of PTG measurement in future research. Another limitation is that 76% of the eligible studies had a sample size of less than 250, which suggests that a significant proportion of the coefficients are at risk of being unstable and therefore may not accurately represent the true overall value (Schönbrodt and Perugini, 2013). Last but not least, due to the limited number of included studies, we recommend caution in interpreting our findings, especially in subgroup analyses based on some moderating variables. In the future, more empirical studies could be chosen to further explore the relationship between FCR and PTG.




Conclusion

In conclusion, there is a small positive correlation between FCR and PTG in cancer patients. The publication type and FCR measurement method moderated the correlation. Future focus should be on exploring possible moderators and using standardized, validated FCR measurement tools to further test the correlation and identify patients in need of PTG interventions.
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Background: Individuals with cardiac disease (CD) who are self-employed may experience ability limitations and especially intensive challenges and uncertainties. These challenges may cause demoralization and impaired well-being.

Objectives: To examine: (a) whether work ability limitations are related to demoralization and well-being among self-employed people with CD; (b) rates of demoralization; and (c) how demoralization and intolerance of uncertainty (IU) are associated with well-being.

Methods: The study involved 120 self-employed individuals with CD. The PROCESS macro was used to analyze mediation and moderation processes.

Results: The prevalence of demoralization syndrome was 37.4%. Work ability-limitations were associated with higher demoralization levels. Demoralization was associated with well-being only among participants with high IU. Further, demoralization mediated the relationship between work ability limitations and well-being only for individuals with high IU.

Conclusion: Encountering limitations among self-employed was associated with demoralization and lower levels of well-being, especially among those with high IU. In addition, demoralization syndrome is prevalent among individuals with CD in general. Early recognition and treatment of demoralization as a treatable psychological syndrome are essential for preventing its degeneration into more complex forms. In addition to uncertainty related to health, it is important to pay special attention to other sources of uncertainty.
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Highlights

• What is known on the subject: Individuals with CD who experience uncertainty have greater psychological problems. In addition, personality traits can influence the relationship between uncertainty and psychological problems.

• What the paper adds to existing knowledge: Demoralization syndrome is prevalent among individuals with CD in general and those who experience additional sources of uncertainty such as self-employed people, who can face especially intensive challenges and uncertainties. These challenges are associated with demoralization symptoms and impaired well-being, especially among those with high IU.

• What are the implications for practice: Early recognition and treatment of demoralization as a treatable psychological syndrome are essential for preventing its degeneration into more complex forms.



Cardiac disease and self-employed

Individuals with cardiac disease (CD) often experience repeated periods of uncertainty regarding their health. In addition to this major stressor, this population often faces uncertainties in other areas, such as financial stability and family responsibilities. This study focused on a subgroup of individuals with cardiac disease who are also self-employed. This subgroup has to deal with various challenges in addition to their medical condition (Timmis et al., 2020).

The British Heart Foundation estimates that approximately 260 million men and 290 million women suffer from CD across the world (Go et al., 2014). Studies also have shown that about 45% of people with CD are of working age and employed (Gupta et al., 2014). Moreover, these figures are likely to increase in light of advances in CD management coupled with an aging workforce and the trend to delay retirement.

Although medical care has recently advanced, those with CD still experience physical, psychological, and social challenges in their daily lives (Thornhill et al., 2008), which can also lead to reduced work capacity and increased substantial economic strain. CD patients who are self-employed were found to encounter diverse difficulties (Krittanawong et al., 2020). This situation can increase uncertainty among self-employed people, thereby generating additional difficulties in maintaining their business. Stable and satisfying employment for self-employed people with CD, on the other hand, was found to be associated with longevity, better health status, higher personal satisfaction, and positive life adjustment (Boot et al., 2015).

Self-employment is a highly demanding type of work that may increase the uncertainty encountered by this population (Schonfeld and Mazzola, 2015; Smedegaard et al., 2017) through other unique challenges. These obstacles can include financial management (e.g., low profit margin, rent, lack of funding, high customer acquisition costs), work-related stress, unstable working schedule (e.g., working on weekends, no time for annual physical or routine doctor visits), and operational problems (e.g., inability to control expenses or overexpansion; Smedegaard et al., 2017; Krittanawong et al., 2020).

Such situations of uncertainty and consistent challenges may provide fertile ground for the development of negative mental states such as demoralization, which refers to a state of lowered morale and poor coping when feeling trapped in a situation that results in hopelessness, helplessness, and a loss of value, meaning, and purpose in life (Bobevski et al., 2021). These challenging circumstances and demoralization can also trigger an intolerance of uncertainty (IU). This inability to tolerate the discomfort or anxiety that arises from uncertainty is considered the fuel for ongoing worries (Bottesi et al., 2020). However, the effects of demoralization and IU on the well-being of self-employed individuals with CD have not been studied. This study explored the relationships among demoralization, IU, and well-being among self-employed individuals with CD to understand factors related to well-being in this population, which experiences uncertainty related to both work and health conditions.


Demoralization and CD

CD is a serious illness that threatens the integrity of the body and mind and challenges a person’s sense of mastery and control (Clarke et al., 2005; Behan, 2018). It forces patients to navigate an unsettling world of symptoms, crucial treatments, and adaptation to new medical conditions and routines. The inescapable challenge of coping with serious health conditions can escalate to an existential crisis featuring a loss of sense of agency or control (Clarke et al., 2005). When encountering uncertainty regarding whether the disease will be resolved, people may develop a subjective sense of incompetence (Clarke and Kissane, 2002). If heart disease is severe and hinders active coping attempts, the disease may redefine a person’s life by introducing physical limitations and pain. This may alter family and occupational functioning and introduce the frightening possibility of permanent impairment or death, often leading to demoralization (Clarke and Kissane, 2002; Behan, 2018).

Demoralization following CD has identifiable symptoms and physiological, psychological, and social implications that warrant attention (Rzeszut and Assael, 2020). Individuals who have CD and experience demoralization symptoms were found to display somatization, psychological suffering, disease denial, significantly lower quality of life, and poorer psychosocial functioning (Sirri et al., 2011; Tecuta et al., 2014). Researchers tested demoralization symptoms among people with different medical conditions and found that demoralization influences health behaviors such as treatment compliance, inhibits adaptive coping, and increases the risk of suicide, negative disease outcomes, and medical costs (Robinson et al., 2015; Griffith, 2017; Liao et al., 2017; Wu et al., 2019). In addition, several studies have shown that demoralization has a mediated effect between stress and mental health (Robinson et al., 2017; Hsiu-Ling et al., 2021). In a study conducted by Hsiu-Ling et al. (2021), demoralization was shown to completely mediate the effects of stress on sleep disturbances and psychological wellbeing.



Demoralization and IU

Despite the correlation between stresses concerning health and psychological outcomes, this stress is not always associated with negative psychological outcomes. Stress theories suggest that individual differences moderate the relationship between stress and the negative psychological outcomes (Lazarus and Folkman, 1984). Based on the established literature that feeling of uncertainty induces anxiety and stress (Gu et al., 2020). Intolerance of uncertainty is a personal tendency, it can be defined as the dispositional fear of the unknown (Carleton, 2012), which is a sub-trait of anxiety (Taylor, 2022). IU can be considered as a sub-trait of anxiety, which is often found in association with distress, psychosomatic symptoms, and other clinical conditions (Taylor, 2022). This tendency leads to faulty assessments of threat, and reduced coping abilities when confronted with uncertain or unpredictable future events (McEvoy and Mahoney, 2013; Tull et al., 2020).

IU among self-employed individuals with CD can significantly affect their work performance and mental and emotional well-being. According to Robichaud and Dugas’s (2006) model of IU and demoralization, a negative situation (e.g., CD) may lead to various uncertainties and raise questions such as, “What if my limitations worsen?” These worries are often fueled by IU and associated with anxiety and emotional discomfort (e.g., irritability). Experiencing these repeated and ongoing worries typically leads to or exacerbates feelings of demoralization and exhaustion (Butler et al., 1991). Subsequently, demoralization and exhaustion may impair well-being. We hypothesized that the effect of demoralization on well-being will be moderated by trait-level IU. To the best of our knowledge, no studies have examined IU (or related constructs) in the context of self-employed people with CD.



Study context

In 2023, Israel had an employment rate of 70.1% and a self-employment rate of 12.4%, which is similar to other developed countries (OECD, 2023). Israel has approximately 350,000 self-employed individuals and about 200,000 small businesses (1–4 employees); together, they make up about 550,000 self-employed and small business owners, representing 21% of the nation’s business output (Israel Central Bureau of Statistics, 2022). In accordance with various employment agreements and employee work periods, the right to sick leave for employees is approximately 90 days (Ministry of Labor, n.d.). Self-employed people, unless experiencing a work accident, are entitled to sick leave compensation under private insurance only, but many do not take advantage of it because it is too expensive. After 90 days, every citizen is entitled to a disability allowance based on the percentage of medical disability determined, their ability to work, or their income up to 60% of the average wage (National Insurance Institute, n.d.).

Due to the lack of knowledge on factors that promote well-being among self-employed individuals with CD worldwide and in Israel, the present study aimed to examine: (a) how work ability limitations among CD patients are related to demoralization and well-being; (b) rates of demoralization among self-employed individuals with CD; and (c) how demoralization and IU are associated with well-being (see Figure 1 for study model).

[image: Figure 1]

FIGURE 1
 Study model.





Method


Participants and procedure

This study was approved by the ethics review board of the affiliated university [blinded for review]. The study featured 120 self-employed individuals with CD. The inclusion criteria was having suffered a heart attack in the past 2 years (experienced CD related symptoms or received CD medication), being 18 or older, and being employed prior to and after diagnosis. The 2-year period was selected to avoid surveying respondents after a significant period since their diagnosis, which could have made it difficult to assess the impact of the disease. To obtain this sample, we collaborated with a survey company that maintains a panel of more than 10,000 people who have recovered from various chronic health conditions. Participants in this panel answer demographic surveys that gather information such as education level, income, and marital status. Through the survey company, we recruited 120 participants. Several steps were taken to reach participants. Initially, our survey company performed initial filtering based on existing profiles. Following the selection process, we contacted potential participants via email or text message to invite them to participate. An explanation of the study was included in this message. Participants who expressed interest in participating in the study were contacted and informed of the study’s goals and the type of survey in more detail. During this conversation, the participants signed consent forms and agreed to a time and place for questionnaire administration. The questionnaires took between 30 and 55 min to complete, and they were conducted in Hebrew or Arabic, Israel’s two main languages. Participants received 100 Ins. (equivalent of $30) as an incentive, and their anonymity was assured.

The demographic characteristics of the participants are described in Table 1. About 58% of participants were men and 42% were women, no significant differences were found between men and women in background characteristics The respondents’ age range was 21–71 years, with an average age of 49.97 (SD = 12.53). Additionally, 31.7% reported lower income than average, 31.7% reported average income, and 36.6% reported higher income than average for an Israeli; 68.3% were married; and 31.7% had at least one other employee.



TABLE 1 Background characteristics of the sample (N = 120).
[image: Table1]



Measures

Background details included gender, age, family status, education level, health status, economic status, religiosity, and the effect of COVID-19 on their work.

The work ability limitations of the participants were assessed by a 4-item scale. Participants were asked whether they encountered work related problems during the past month, such as shortened work hours, low productivity, limited activity, or forgoing tasks required for maintaining their businesses such as marketing, because of health conditions. Due to absence of such a tool, the questions were based on literature suggesting work limitations for individuals with chronic health conditions (e.g., Munir et al., 2007). Each item was measured on a 5-point Likert scale ranging from 0 (not at all) to 4 (a great amount). McDonald’s omega was used to estimate internal consistency. The internal consistency (McDonald’s omega) of this variable was ω = 0.92.

IU was assessed by the Intolerance of Uncertainty Scale, short form (Carleton et al., 2007), validated by Lauriola et al. (2018). Only the 7-item subscale that examines prospective anxiety (fear and anxiety regarding future events) was used. Each item was measured on a 5-point Likert scale (1 = not at all characteristic of me, 5 = entirely characteristic of me). Example items are: “Unforeseen events upset me greatly” and “It frustrates me not having all the information I need.” A mean score was calculated. High reliability was previously reported (Cronbach’s α = 0.96). The previously translated and validated Hebrew version was used in the present study (Cohen et al., 2022) and translated to Arabic using the back-translation method. The internal consistency (McDonald’s omega) of this variable was (ω = 0.86) Demoralization was measured by the Demoralization Scale II (DS-II). This is the short version of the Demoralization Scale-24—the most widely validated scoring instrument used for assessing demoralization among patients with chronic health conditions (Clarke and Kissane, 2002). The DS-II is a 3-point self-report scale, ranging from 0 (never) to 2 (often), that features 16 items and two subscales (meaning and purpose, distress and coping ability). Given its revalidation, psychometric strengthening, and simplification, the DS-II is an improved and more practical measure of demoralization for research and clinical use (Robinson et al., 2016a,b). Example statements are: “I do not cope well with life” and “I feel that I cannot help myself.” For clinically significant levels of demoralization, we adopt Bobevski et al. (2022) cutoffs of 10 demoralization symptoms. This scale has been used in previous studies conducted among individuals with CD and was shown to be a reliable measure (α = 0.86–0.92; Liao et al., 2017; Wu et al., 2019). The internal consistency (McDonald’s omega) of this variable was (ω = 0.92).

Well-being was assessed by the WHO-5 Well-Being Index (Topp et al., 2015). Items include feeling cheerful, active, refreshed, and interested. Each item is rated on a 6-point Likert type scale ranging from 1 (at no time) to 6 (all of the time), with higher scores indicating greater well-being levels. A mean score was calculated. High reliability was previously reported (Cronbach’s α = 0.90). The internal consistency (McDonald’s omega) of this variable was (ω = 0.94).



Data analysis

Descriptive statistics were used to assess frequencies, percentages, means, and standard deviations of demographic and study variables. Pearson correlations between the background and study variables and between study variables were examined. The total, direct, and indirect effects (unstandardized and standardized) were subsequently tested for effect size and statistical significance using a bootstrapping test (5,000 bootstrap samples via PROCESS Model 4) and 95% bias-corrected confidence intervals (CIs) to evaluate the statistical significance of the indirect paths (i.e., work ability limitations to demoralization to well-being). If the interval estimate did not include 0 (Hayes, 2017), the effect was statistically significant. We further applied the Johnson–Neyman technique (Hoyt, 1944) for depicting moderation effects. The Johnson–Neyman technique provides a comprehensive information for reporting how the effect of a predictor on an outcome variable is influenced by the entire range of the moderator. Based on the multiplicative interaction effect model, the Johnson–Neyman technique uses a regression line with the effect of the predictor on the outcome regressed on the moderator to show how the effect changes according to the moderator’s changes. The Johnson–Neyman technique also uses 95% confidence bands around the simple regression line. We performed the Johnson–Neyman analysis to determine how the effect of demoralization on wellbeing varies from being significant or not based on the IU value. Process macro version 3.3 for SPSS (Hayes, 2017) was used. Finally, to test whether this indirect path was contingent on IU levels, we used a PROCESS macro (Model 14) and Johnson– Neyman statistical analysis. Following Regorz’s (2022) recommendations, the model was also tested with the Model 15 program to avoid a possible bias associated with Model 14. Due to almost identical results, confirming no bias, results are presented according to Model 14 (Hayes, 2017).




Results

The means, standard deviations, and ranges of the study variables are presented in Table 2. Self-employed individuals with CD reported high rates of work ability limitations, high levels of IU, medium levels of demoralization, and medium levels of well-being. The prevalence of demoralization syndrome in our sample was (37.4%); the actual score range was 0.06–1.69, with an average of 0.89 (SD = 0.41). Table 2 also shows the correlations between study variables. Work ability limitations was positively associated with IU (r = 0.46, p < 0.01) and demoralization (r = 0.35, p < 0.01), but it was negatively associated with well-being (r = −0.49, p < 0.01). IU and demoralization were also negatively associated with well-being (r = −0.56, p < 0.01; r = −0.26, p < 0.01) respectively.



TABLE 2 Means, standard deviations, range, and correlations of the study variables (N = 120).
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Mediation and moderation effects

In the first step of the study model assessment, the associations between the outcome variable (well-being) and background characteristics (gender, age, religiosity, education level, health status, economic status, and religiosity) were examined to determine which background variables should be controlled. Only gender was associated with the outcome variables and therefore, we tested separate models for males and females. Since no significant differences were found between the sexes, in the final model gender was controlled.

To assess whether demoralization mediated the association between work ability limitations and levels of well-being, mediation analysis was performed using PROCESS Model 4, the results of which are presented in Table 3. A significant direct association was found between work ability limitations and well-being (b = −0.52, SE = 0.08, 95% CI [−0.70, −0.35], p < 0.001) and demoralization was significantly associated with well-being (b = −0.78, SE = 0.26, 95% CI [−1.30, −0.26], p = 0.004). After controlling for the mediator, the direct effect of work ability limitations was reduced but still significant (b = −0.33, SE = 0.09, 95% CI [−0.47, −0.29], p < 0.001), indicating a partial mediation effect. The indirect effect of demoralization was significant (β = −0.19, SE = 0.07, 95% CI [–0.26, −0.12]). Thus, the first hypothesis was confirmed: Work ability limitations were associated with well-being via demoralization; stronger work ability limitations were associated with higher demoralization scores, which were associated with lower well-being scores.



TABLE 3 Mediating effect of IU between physical symptoms and job satisfaction.
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To examine the second hypothesis, which postulated that IU moderates the relationship between demoralization and well-being, and the third hypothesis, according to which IU moderates the mediating role of demoralization between work ability limitations and well-being, PROCESS Model 14 was performed (see Table 4), controlling for gender and physical symptoms. In accordance with the second hypothesis, the results showed a significant moderating impact of IU on the relationship between demoralization and well-being (b = −0.06, t = −2.50, SE = 0.02, p = 0.01). The overall model, including the dependent and interaction variables, was statistically significant [F(5, 114) = 17.38, p < 0.001]; 43.25% of the variance in well-being was explained by the independent and interaction variables. The interaction added 4% to the explained variance of well-being [ΔR2 = 0.04, F(1, 114) = 5.02, p = 0.02]. The results of the Johnson–Neyman analysis showed that the negative impact of demoralization on well being became significant when the IU score was >3.87.



TABLE 4 Conditional effects of demoralization on well-being.
[image: Table4]

The graphic representation of the analysis (Figure 2) shows that the slope between demoralization and well-being was steeper at higher levels of IU, compared to low and medium levels of IU. As shown in Table 4, the slope of the association between demoralization and well-being was not statistically significant at low (b = 0.34, SE = 0.04, p = 0.33) and medium (b = −0.21, SE = 0.22, p = 0.36) levels of IU, which means that demoralization was not significantly associated with well-being at low and medium levels of IU. However, with high levels of IU (b = −0.57, SE = 0.26, p = 0.02), the slope for IU was negative and significant. Thus, demoralization was associated with lower well-being levels only among participants with high IU levels.

[image: Figure 2]

FIGURE 2
 Results of the moderation model of demoralization on well-being in different IU levels.


Finally, the results presented in Table 5 show that in accordance with our third hypothesis, the indirect effect of work ability limitation on well-being through demoralization was contingent on IU levels. The conditional indirect effect was only significant at high levels of IU (b = −0.21, 95% CI [−0.25, −0.16]). However, at low (b = 0.04, 95% CI [−0.22, 0.29]) and medium (B = −0.02, 95% CI [−0.38, 0.00]) levels of IU, the indirect effect was not statistically significant. This indicates that demoralization mediated the relationship between work job limitation and well-being only at high levels of IU.



TABLE 5 Moderated mediation model: indirect effect of work ability limitation through demoralization moderated by IU on well-being.
[image: Table5]




Discussion

This study extended the existing literature concerning self-employed individuals with CD, providing insight into the impact of IU among CD patients who encounter various levels of uncertainty. Due to their medical situation and need to work independently, they might encounter difficulties in performing their job roles appropriately as self-employed workers, which can affect their health.

The study found that work ability limitations were associated with higher demoralization levels, which were also related to well-being. To clarify, work ability limitations were not only directly associated with well-being but also indirectly associated through demoralization. The well-being levels differed among people with the same level of work ability limitations but different degrees of demoralization. This finding is in accord with previous studies that reported that demoralization boosted the effects of objective stressors on well-being and other outcomes (sleep disturbance) among patients with breast cancer (Hsiu-Ling et al., 2021). The finding that the negative effects of work ability limitations on well-being were amplified as the demoralization level increased indicates that impaired well-being is not a direct and inevitable outcome of work ability limitations but can be amplified when paired with demoralization. Regarding practice, identifying demoralization early in the treatment process with interventions that promote hope and self-control could help patients better cope with serious concerns and uncertainties.

We also found that the prevalence of demoralization syndrome in our sample was (37.8%), higher than the 24–35% prevalence estimated in a recent systematic review of demoralization studies among individuals with progressive disease and cancer (Gan et al., 2022). Measurement factors may have contributed to this high rate because the cutoff for demoralization in this study was a DS-II score ≥ 10 (Bobevski et al., 2022). Other studies have used higher cutoff scores (Bailey et al., 2020; Bobevski et al., 2022). Nevertheless, the rate of demoralization syndrome found in the study is high and warrants attention. In addition, the range of DS-II scores shown in this study was wide, from 1 to 27. A possible explanation for this may be related to the difference in illness severity among participants (from low to high severity) and degree of job requirement complexity (from low to high). The finding that participants with higher demoralization levels reported lower well-being accords with previous findings (Tang et al., 2022; Botto et al., 2023).

A further finding was that the levels of IU determined the extent to which demoralization affected well-being. To clarify, there was no significant association between demoralization and well-being among individuals with low and medium levels of IU; this association was significant only among individuals with high levels of IU. This means individuals with CD and high levels of IU have a higher risk of experiencing impaired well-being. This finding is in accord with previous research that found that mental symptoms are associated with well-being only when IU is high. However, at low levels of IU, this association does not exist (Andrews et al., 2023). This finding is also in accord with Robichaud and Dugas’s (2006) model of IU and demoralization. It seems that demoralized individuals with CD who already feel trapped and helpless (Davey and Wells, 2006) and deal with sources of uncertainty (e.g., related to work) may experience additional worries. These worries are often fueled by IU (Robichaud and Dugas, 2006). Experiencing these repeated and ongoing challenges (e.g., maintaining their business) combined with low ability to tolerate uncertainty may increase feelings of demoralization and exhaustion, which may impair well-being (Butler et al., 1991). In sum, self-employed individuals with different IU levels might be disproportionately affected by their situation. Therefore, it might be helpful to identify individuals with high IU early in the treatment process because they might profit from interventions that foster tolerance of uncertainty and acceptance (Robichaud, 2013).

Situations of uncertainty among CD patients, such as being self-employed, can contribute to demoralization, especially for patients with high IU. As a result, it is important to identify people with CD who are prone to IU. In terms of implications, self-employed individuals with CD should be encouraged to engage in planned treatment programs. Second, it is advisable to provide them with detailed information on their health condition and interventions that promote hope and self-control. Because IU plays a serious role in prolonging worries and uncertainties, interventions that promote tolerance and acceptance are highly recommended in the early stages. In terms of policymaking, it is advisable to provide financial support to self-employed individuals with CD. Several limitations of the study should be underscored. First, we collected all data from a single source, which implies that the data might reflect a single-source bias. Moreover, because this was a cross-sectional study, caution must be exercised regarding the directionality of the relationships among the research variables. Another limitation relates to the inclusion criteria (having been diagnosed with CD in the past 2 years), the survey was administered in relation to the onset of disease, perhaps those who are further out from their disease are more likely to realize that their life has not ended and they can go on and as such have less IU. Nevertheless, to the best of our knowledge, this is the only study involving demoralization and well-being among self-employed individuals with CD. Particularly, it identified how mental states and personality traits were associated with well-being. Further studies are needed that employ longitudinal designs and additional measures of business maintenance to enrich knowledge on optimal rehabilitation processes to support self-employed individuals with CD.

Future studies should include factors that may influence demoralization and qualitatively assess relationships among demoralization, IU, and other factors through in-depth interviews. In addition, researchers should investigate other factors that are influential and significant for individuals with CD, particularly those who encounter other uncertainties beyond their health. Last, it is desirable to further explore the effect of variables such as gender, age, socioeconomic status, and job type on the relationship between work ability limitations and work-related well-being of self-employed people.

In conclusion, the present study explored the understudied population of self-employed individuals with CD. The results demonstrate that a future investigation of this group and related policy activities should consider their mental state (such as demoralization) and personal traits (such as IU) as important factors that affect their well-being. Especially, demoralization as a treatable psychological factor should be emphasized early in therapeutic interventions (Robinson et al., 2015). Also, IU is the fuel that feeds uncertainties and worries to consistently affect individuals; therefore, it is highly recommended to emphasize this issue early in interventions.
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To gain a better understanding of the factors that contribute to anxiety among PhD students and the reasons for poor regulation in the current situation, this paper analyses the existing literature on anxiety among PhD students using Green's model. It also compares and evaluates various methods of regulating anxiety. The literature review to extract information on the causes and levels of anxiety, methods and outcomes of anxiety intervention and regulation, and to make comparisons. The study reveals that the phenomenon of PhD students' anxiety has intensified globally in recent years, especially after the end of the epidemic. PhD students experience anxiety due to research pressure, economic pressure, future development, and interpersonal pressure. The main influencing factors are currently the relationship with the supervisor, development prospects, social support, and peer comparison. Among the stress relief methods, the regulation of self-relaxation was found to have better effects on mild anxiety, such as positive thinking, meditation, yoga and physical exercise can be helpful for emotion release then help focus on problem solved. Whereas severe anxiety may require institutional and pharmacological support, also including using psychological therapy such as behavioral cognitive therapy and systematic desensitization methods. For university, competence to provide course-assisted guidance, such as writing groups, peer support, and time management, is also important. Academic communities should pay attention to the guidance on academic fairness. However, PhD students are often unaware of the resources available to them for coping with stress and may not take the initiative to seek psychological counseling or institutional assistance. Therefore, PhD students should receive support from various sources, be guided to express their thoughts, and receive additional education and academic assistance to manage stress. This will enhance their confidence and aid in improving their scientific research.
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1 Introduction

In recent years, the number of PhD (Doctor of Philosophy) has increased rapidly. In 2018, China alone had a total of 389,518 PhD students (China National Bureau of Statistics, 2018; National Bureau of Statistics Database of China, 2018). There are plans to further expand the scale of doctoral enrollment in the future (Ministry of Education of the People's Republic of China., 2023). The countries with the highest number of PhD students are the U.S., Germany, and the U.K. Until 2020, there were more than 281,360 DRs enrolled in these three countries (Hazell et al., 2020). There has been a rising prevalence of anxiety and depression among PhD the whole world. The PhD community plays a crucial role in higher education and its outcomes (Schmidt and Hansson, 2018), with PhD programs closely linked to scientific research output (Wei, 2015). Compared to master's degree students, PhD students experience more severe anxiety (Divaris et al., 2012). Studies have indicated PhD have high levels of anxiety the whole world, especially among medical PhD students, particularly in clinical fields. Pressures stem from academic tasks, future career prospects, and publication demands (Mao, 2014).

Although the academic settings and society have adopted many ways to alleviate the pressure of doctoral students, such as the introduction of psychological adjustment public welfare courses, psychological counseling and psychological crisis practice defense system, corresponding scientific research writing courses, social subsidies for doctoral students and employment policies for talents. But at present, the anxiety of PhD students has not been alleviated, and even the prevalence of anxiety is more serious. Therefore, this paper uses Green's model for analysis. The Green model, specifically the PRECEDE-PROCEED model, has been effectively used in the field of health promotion evaluation (Didehvar et al., 2016; Payne et al., 2016). PRECEDE integrates predisposing, enabling, and reinforcing factors affecting target behaviors, while PROCEED supports policies, regulations, and environmental factors during educational interventions (Wang et al., 2018). Based on the Green's model, this paper analyzes influencing factors from PRECEDE and evaluates existing intervention programs from PROCEED to offer guidance for universities and individuals in addressing PhD anxiety. It makes the analysis of influencing factors and intervention effects include multiple levels, so as to have a more comprehensive understanding of doctoral anxiety.

The literature review involved searching for studies related to anxiety among PhD students. This was conducted across several databases, including PubMed, Web of Science, and ProQuest for English-language studies, and Wanfang, VIP, and CNKI for Chinese-language studies. We searched the literature using the following keywords: (‘anxiety' AND ‘PhD’ AND ‘regulation’) from inception to March 2024. Based on PRISMA 2020 Identification of studies via databases, finally we included 48 (Supplementary Figure 1). Among the included literatures, there were cross-sectional studies, intervention research and qualitative interviews (Supplementary Table 1). Covering specific cases and empirical evidence can strengthen the discussion and provide real-life examples to illustrate the breadth and comprehensiveness of Green's model in PhD students' anxiety.



2 PRECEDE stage: assessment of PhD students' anxiety


2.1. Social and environmental assessment

Social and environmental factors contributing to the anxiety experienced by PhD students encompass various dimensions. ① The surge in postgraduate enrollments and the pursuit of professional advancement have intensified the pressure to publish in high-quality journals (Liu et al., 2019). The escalating demand has strained the availability of core journals, rendering the publication process more challenging. In the context of China, the decade from 2009 to 2018 witnessed a 48% increase in national PhD enrollment, while the publication volume in Chinese Social Sciences Citation Index (CSSCI) journals declined by 22.65%. Approximately 80% of the 567 journals examined showed a downward trend in publication volume, with 48% experiencing a decrease of over 20% (Wang, 2022). ② The nature of PhD work compounds anxiety due to the absence of timely positive feedback, the monotonous repetition of tasks, and prolonged periods of experimentation without favorable results. Limited vacation time, coupled with an intense desire for success, leads some PhD students to forego holidays, engaging in overtime work. For instance, more than a third (35%) of respondents said their projects did not meet their initial expectations; 70% said they spent more than 40 h a week on their projects (Woolston, 2022). ③ A lack of comfort, minimal leisure, and limited engagement in social activities contribute to the PhD students' anxiety (Hazell et al., 2020). The absence of opportunities to share their concerns with others exacerbates negative emotions (Guo, 2019). ④ Interpersonal relationships and social isolation play a significant role in inducing academic burnout among PhD students. Strained relationships with teachers and peers, coupled with a lack of emotional support, heighten the risk of burnout (He et al., 2020). ⑤ Economic pressures arise from the absence of working income for full-time PhD candidates, reduced income for those pursuing on-the-job PhD's and inadequate rewards for scientific research. The economic disparity compared to peers who have entered the workforce contributes to a pervasive “sense of failure.” (Bazrafkan et al., 2016; Charles et al., 2022) ⑥ Peer pressure, conflicts, and negative feedback from colleagues can lead to distraction from scientific research. Unconscious comparisons and consolation may exacerbate feelings of incompetence and anxiety (Zhong et al., 2011; Hazell et al., 2020). ⑦ Cultural factors contribute to marriage anxiety among single female PhD students. Limited psychological support institutions, coupled with societal reluctance to seek help, exacerbate the challenges faced by these students (Guo, 2019). ⑧ Employment factors, including a pervasive “whether high or low is not enough” mentality, and uncertainty about job opportunities in the aftermath of the epidemic, contribute to the involution of PhD students' perceptions of their career prospects (Wang, 2016; Woolston, 2020a,b, 2022). ⑨ Family factors, encompassing marital considerations and traditional family cognitive factors, influence emotional regulation. The educational background and occupation of the mother, along with family and social status, impact PhD students' emotional well-being (Feng and Zhang, 2017). ⑩ Poor time management, exacerbated by additional tasks beyond scientific research, further compounds anxiety among PhD students. The inability to meet set tasks intensifies the already substantial pressure associated with scientific research (Wang, 2016; Wang et al., 2019).



2.2 Epidemiology and behavioral diagnosis
 
2.2.1 Epidemiological diagnosis and characteristics: for number of anxiety PhD

A global consensus acknowledges an increasing prevalence of anxiety among doctors worldwide. A comprehensive survey conducted by Nature in 2019 encompassed 6,300 PhD students from various corners of the world. The findings revealed a 72% satisfaction rate among international PhD students, with 36% seeking assistance for anxiety or depression linked to their PhD pursuits (Woolston, 2019). In contrast, only 55% of PhD students in China expressed satisfaction with their PhD careers, with 40% seeking help for anxiety or depression stemming from academic challenges. Notably, studies in China underscore a high prevalence of anxiety among medical doctors. For instance, an anxiety detection rate of 24.76% was observed among 315 medical doctors (Tan and Chen, 2018). However, this detection rate appears to underestimate the actual prevalence. Epidemiological surveys further illuminate variations in anxiety levels among PhD students based on factors such as age, undergraduate specialization, gender, educational background, urban-rural origin, academic discipline (social science vs. natural science), and the classification of universities (e.g., key universities under the “985 Project,” “211 Project,” and “Double First-Class” initiative) from which PhD students graduate (Wu, 2019).



2.2.2 Behavioral diagnosis: for stressors and coping skills

A pivotal aspect of behavioral diagnosis involves understanding the stress and coping processes that individuals undergo when confronted with challenges or failures. When faced with stressors, individuals typically employ three primary coping strategies—problem solving, emotional management, and avoidance. Problem-solving entails directly addressing and resolving issues, such as writing papers or completing tasks. In instances where direct resolution proves elusive, individuals' resort to emotional management, employing psychological defense mechanisms and cognitive adjustments. Seeking advice and external assistance may be part of this strategy. When emotional management fails, some individuals may resort to avoidance, as evidenced by a study where 37% of students in a vocational DPH project contemplated giving up (Hlabse et al., 2016). In severe cases, individuals may experience a sense of entrapment and exhibit suicidal tendencies. Physiologically, adverse responses trigger a triple reaction involving endocrine changes (e.g., adrenal gland enlargement), immune system alterations (e.g., thymic gland degeneration), and digestive system impacts (e.g., gastric erosion formation) (Tachè, 2014). The psychological manifestations include anxiety and withdrawal, hindering effective problem-solving and exacerbating the source of pressure, leading to further damage. Consequently, poor coping mechanisms can result in a state of physical and mental collapse, often accompanied by anxiety that may evolve into depression. Behind anxiety often lies the potential for depression, which may manifest in atypical forms such as “hidden depression.” Individuals experiencing “high-functioning depression” or “smiling depression” may outwardly function well socially while harboring internal struggles. This form of depression is challenging to detect due to its seemingly normal social functioning.

In the cognitive and response processes, Hans Selye's stress and adaptation theory delineates stress feelings into alert, resistance, and exhaustion periods. Failure to manage stress during the resistance period in the PhD stage may lead to negative responses during the exhaustion period, potentially resulting in severe consequences. Richard S. Lazarus's three-stage cognitive evaluation further emphasizes the importance of cognitive assessments at different stages, including primary evaluation, secondary evaluation, and re-evaluation. Given the advanced cognitive capabilities of PhD students, their anxiety often roots from continuous negative feedback in the cognitive evaluation process. For instance, the high-level task of publishing an article with its lengthy cycle can be emotionally taxing, particularly when manuscripts face multiple rejections. In the face of repeated setbacks, PhD students may develop learned helplessness and anticipatory grief, diminishing motivation for persistence and efforts. This cascade of challenges may lead to escalating anxiety, pushing individuals into a stage of failure accompanied by severe physical and mental reactions, and potentially contributing to the “pretender syndrome” involving self-denial (Inouye, 2021).



2.2.3. Important behaviors and relatively unimportant behaviors

When confronting stressors that cannot be eliminated, the focus shifts to changing cognition and actions in the coping process. For significant behaviors, the emphasis lies in attitudinal shifts, such as redefining professional identity, reassessing the significance of reading, and confronting challenges for a deeper understanding. Simultaneously, breaking cognitive limitations and building self-confidence, enhancing metacognitive strategies becomes crucial. Metacognitive strategies mitigate learning disruptions arising from reluctance to draft or modify writing, fostering smoother academic progress and minimizing self-doubt. In contrast, for relatively unimportant behaviors, once self-confidence is established and a positive psychological learning will is generated, actions may include enhancing learning and research skills, adopting effective coping strategies, engaging in physical exercise, and managing interpersonal relationships, particularly within the academic “mentor, team, and laboratory” framework (Tan and Chen, 2018).



2.2.4. High variability behaviors and low variability behaviors

Addressing sources of pressure with high variability or low variability poses challenges for immediate change or removal. Consequently, emphasis is placed on cognitive evaluation and coping strategies. High-variability approaches involve active participation in activities, seeking external assistance, and altering lifestyle and thought patterns, encompassing aspects like time management, cognitive enhancement, and improvement of research abilities (Meehan et al., 2023). Low-variability behavior is characterized by an internal aversion to unfamiliar circumstances, resistance to changing original ideas, and avoidance of tackling challenging problems through thoughtful consideration (Murguía Burton and Cao, 2022).



2.2.5. Low variability and important factors

Including cognitive adjustments for low-variability and important factors involve reducing task difficulty, such as cultivating micro-habits, and enhancing positive energy through training in positive thinking. Also, according to the health theory of complementary and alternative therapy (Blue et al., 2016), some PhD students, for example, relieve stress by smoking and drinking. If they are not allowed to smoke, and there is no other alternative pastime to satisfy their inner needs, then this habit is difficult to change. Their bodies are used to this pattern and their subconscious will resist any change. However, if universities provide a good alternative, such as leading them in exercise, meditation or reading books, these methods can help people relax, relieve stress and better meet their inner needs. Therefore, it is also possible to cultivate new good habits to replace the original bad habits and to gradually consolidate these good habits in a long-term process. Therefore, for important but low-variable factors, a gradual substitution can be made on the basis of this theory.




2.3 Educational and ecological diagnosis: for self-evaluation and academic environment

The evolution of individual psychological self-consciousness is closely intertwined with external environmental changes. Research indicates that the combination of objective support, support utilization, and negative coping styles can collectively account for 18.6% of the variance in PhD students' mental health (Lu et al., 2012). Consequently, an education organization diagnosis is imperative to address PhD students' anxiety. ① Predisposing Factors: Predisposing factors primarily pertain to internal behavioral tendencies within individuals, focusing on the phenomenon of anxiety and individual consciousness. PhD students and their groups often exhibit vague cognition regarding the significance of reading (Liu, 2019), lack knowledge about stress and coping adjustments, and underestimate potential difficulties in the reading process. Insufficient confidence in overcoming challenges, confusion about future prospects, and pressure related to paper publishing and estimated graduation time further contribute to anxiety. This suggests a lack of judgment ability, metacognitive skills, and awareness of seeking external help. Additionally, the professional type and identity developed during undergraduate studies serve as predisposing factors for anxiety (Bazrafkan et al., 2016; Van Laethem et al., 2016). ② Enabling Factors: Enabling factors directly or indirectly influence the environment and the manifestation of target behaviors. PhD express anxiety about future career scenarios, including graduation, work prospects, and relationships (Wang et al., 2019). Current situations, such as the death of a loved one or papers not meeting graduation requirements, also impact their anxiety levels (Liu et al., 2020). The school's insufficient provision of resources for stress education and psychological counseling further hinders effective problem-solving. ③ Reinforcing Factors: Reinforcing factors play a crucial role in sustaining target behaviors by providing rewards or timely feedback. External social support, such as the “stocking” phenomenon among tutors, wherein they may overestimate the PhD students' abilities, and peer and family support, can serve as buffers against individual psychological distress, consequently reducing PhD students' anxiety levels (Sorrel et al., 2020). Recognizing and addressing these reinforcing factors is pivotal for creating a supportive academic environment.



2.4 Management policy assessment: for academic system and management policy

Given that educational issues are rooted in social systems, the development of educational policies necessitates careful consideration within these broader social contexts (Wang, 2016). The “PhD cultivation system” emerges as a critical factor contributing to PhD anxiety, directly translating into the phenomenon of “graduation pressure” for PhD students. Expectations from PhD student groups, families, universities, governments, and nations at large place significant demands on PhD education. The factors causing anxiety vary slightly among different PhD groups. For instance, the “Direct Ph.D. track from Master's” pathway presents unique academic pressures due to the shorter duration of academic training after the master's stage (Shi, 2019). Conversely, for Ph.D. students in medications, grappling with the frequent organization of information and the delicate balance between clinical work and scientific research, not only experience individual anxiety but also contribute to a broader phenomenon of “group anxiety” (Xu and Yang, 2020).

Furthermore, upon entering society, particularly within the realms of universities and research institutions, PhD students grapple with the challenges of socialization and adjustment. Exposure to occasional “negative information” in organizational management processes contributes to concerns about the future, leading to anticipatory avoidance and anxiety among PhD students. Addressing these multifaceted challenges requires a comprehensive assessment of existing management policies within the educational framework.




3 PROCEED stage: anxiety regulation and effects for PhD students


3.1 Implementation of targeted intervention program

For self-regulation: The targeted intervention program encompasses self-regulation, involving the application of individual stress management experiences and various common stress management techniques. Engaging in activities like talking with friends, eating, watching TV, socializing, exercising, sleeping, aromatherapy, drinking, shopping, smoking, massage, seeking treatment, meditation, yoga, and taking medication may offer only temporary relief from stress. Without addressing the underlying stressor, the sense of worry is likely to re-emerge soon (Bazrafkan et al., 2016). Existing research has not specifically focused on doctoral students utilizing exercise as a means to alleviate anxiety. Instead, studies have examined the general population, revealing that compared to inactive adults, those engaging in half the recommended amount of physical activity—equating to 4.4 marginal metabolic equivalent task hours per week (mMET-h/wk)—observed an 18% reduced risk of depression. Further, adults meeting the recommended physical activity threshold of 8.8 mMET-h/wk experienced a 25% lower risk of depression. The findings suggest that if less active adults had adhered to the current physical activity guidelines, approximately 11.5% of depression cases could have been averted (Pearce et al., 2022)). And for depression, exercise is effective in proportion to the intensity prescribed. Strength training and yoga seem to be the most acceptable modalities (Noetel et al., 2024).

For institution-assisted regulation: Major universities play a crucial role in providing institutional support for cognitive responses through professional psychological counseling services. These services encompass health education specifically tailored to manage anxiety, specialized psychological counseling, and workshop sessions that usually last between 6 and 8 weeks. The goal is to destigmatize psychological counseling and reduce the stigma associated with seeking mental health assistance. The content primarily focuses on stress management training, employing diverse methods, including rational emotive therapy, systematic desensitization, behavioral cognitive therapy (Liu, 2010), and integration with mindfulness meditation, yoga, and group discussions. Emphasis is placed on conveying to students the importance of perseverance in overcoming obstacles and the significance of self-forgiveness (Fan, 2017). The program aims to enhance students' understanding of the purpose of pursuing a PhD program, the challenges they might encounter, and the active role they play in fostering a positive relationship with their mentors. Additionally, students are encouraged to recognize the importance of self-care in the pursuit of a PhD degree (Hazell et al., 2020).

Universities can enhance course support capabilities: ① Offers training: Oxford University offers a specialized course titled “How to survive your PhD,” providing targeted support for PhD students navigating the challenges of their academic journey. ② Peer-Supported Learning Groups for Paper Writing: Recognizing the central role of paper writing, universities like Stanford have implemented supportive learning groups focused on peer support. Stanford's Supporting Writing Center organizes regular writing groups to directly enhance the writing skills of PhD candidates, addressing the core issue of anxiety. Writing camps, such as those at Stanford, set specific writing targets, such as requiring participants to produce at least 5,000 words in 3 days, offering a structured approach to alleviate procrastination (Fleming, 2019). ③ Popular “Time Management” Courses: Colleges and universities offer widely popular “time management” courses, catering to the specific needs of PhD students seeking effective strategies to balance their academic and personal commitments.

The management strategies include: ① For adjustment of PhD dissertation graduation criteria: Management policies can play a crucial role in supporting PhD students by appropriately adjusting graduation criteria for PhD dissertations (He et al., 2018). ② For teacher guidance and training oversight: Schools can regulate teacher guidance and oversee training to mitigate “stocking” behaviors among students. This involves gradually enhancing the academic atmosphere within the institution. Additionally, there may be adjustments to the university promotion system or clear industry planning to provide PhD students with increased clarity regarding their future prospects (Feng, 2012).



3.2 Process and impact evaluation

Self-regulation proves effective in reducing stress during the resistance period, with its primary purpose being the accumulation of strength. This stage is particularly suitable for PhD students in the alert and resistant stages, preventing their progression into the failure stage. By providing a buffer, individuals can step back, contemplate future challenges, reevaluate, and find solutions. Mild anxiety, commonly experienced by PhD candidates, is often resolved at this stage, positioning individuals in the “best alert period” for optimal results.

Institution-assisted regulation involves facilitating emotional expression, adjusting cognition, and providing timely referrals. This stage is beneficial for PhD students transitioning from the resistance stage to the failure stage. Challenges in this phase include the dependence on persistence for stress reduction, reluctance by some students to commit due to time constraints, fear of disclosure, and resistance to seeking psychological counseling based on cultural factors. The lack of a cognitive evaluation and selection mechanism leads to surface-level problem-solving through consultation, without addressing root causes. Additionally, a vicious circle may emerge, as high-anxiety individuals find it challenging to achieve self-forgiveness (Fan, 2017). Mechanism-assisted regulation aids in breaking this cognitive cycle, contributing to a reduction in anxiety levels.

Management Reform Assistance, such as the emphasis on foreign language articles for national project declarations, necessitates colleges and universities to enhance conditions for PhD graduation. The Ministry of Education has regulated tutor guidance for PhD, including specifying the time and frequency of guidance sessions (group meetings). This regulation supports the psychological and academic abilities of PhD students. Group interactions enable students to form peer groups for discussion, fostering a collaborative environment that helps alleviate anxiety during the scientific research process. Mentoring, both individual and in groups, provides crucial social support in the form of emotional, informational, and evaluative assistance. These mentoring groups create a non-competitive space where PhD students can share experiences, discuss challenges related to graduate school, laboratories, and career planning, thus enhancing their overall wellbeing.



3.3 Result evaluation

The evaluation tools employed in this study included a general conditions questionnaire and the Generalized Anxiety Disorder Scale (Xu and Yang, 2020), the Self-Rating Anxiety Scale (SAS) (Fan, 2017), and the PhD Psychological Pressure Self-Assessment Questionnaire (Guo, 2017). The assessment of anxiety was conducted using consistent measurement methods. Self-regulation demonstrated effectiveness in improving mild anxiety, while severe cases benefitted from cognitive-behavioral therapy and mindfulness-based stress reduction through institutional adjustment. Workshops such as the Anxiety Management Workshop and the Paper Writing Workshop yielded positive outcomes. For instance, a 5-day, 30-minute mindfulness meditation program, including 15 min of mindfulness practice (Noble et al., 2019), significantly improved students' ability to cope with stress, reduced anxiety symptoms, and enhanced academic focus. The attention level improvement post-training was also conducive to academic research concentration (Noble et al., 2019). The writing group's peer environment further provided robust social and emotional support (Guo, 2017).

Overall, literature indicates that positive emotions from blog reading outweigh negative emotions, with mentor guidance often leading PhD students from anxiety to positivity (Evans and Stevenson, 2011). Studies emphasize the significance of the “peer group” mode guided by mentors, providing PhD students with essential social support not necessarily available within the academic setting (Williams et al., 2017). Individual and institution-assisted regulation efforts have shown promise in alleviating PhD anxiety. However, studies also caution that while individuals may quickly recover from temporary stress, there may be “secondary effects” after the stress event (Van Laethem et al., 2017). Therefore, mentor guidance for PhD students should extend beyond scientific research support and psychological adjustment, fostering independence in research processes (Orer, 2020). This approach ensures that graduates can adapt to society and successfully conduct independent scientific research or other work post-graduation.




4 Conclusion and prospects

The current approach involves self-regulation, exercise, peer support, and medication. While these methods may provide some relief for up to 30% of the population, PhD students still face significant challenges related to anxiety, social support, and self-regulation. These challenges include poor adherence to exercise and medication regimens, mistrust of psychological counseling services, and inadequate coping skills in dealing with the pressures and challenges of graduation. Currently, it is common for PhD students to experience anxiety and require psychological support and problem-solving assistance. From an individual perspective, it is important to focus on self-regulating emotions and improving personal abilities to directly address stressors. From a university standpoint, adjusting graduation requirements, increasing scientific research and emotional adjustment courses, and providing reliable and privacy-protecting psychological counseling support are crucial. From a societal perspective, it is advisable to reduce the emphasis on the identity associated with a doctoral degree and implement policies that facilitate convenience in daily life. It is essential to cultivate an environment where pursuing a PhD and engaging in research are driven by genuine interest and aspiration, rather than a practical focus solely on obtaining a degree.

At the institutional level, facilitating an adaptive process between advisors and students is paramount. In cases where the advisor-student relationship adversely impacts a student's psychological well-being, institutions are encouraged to allow students to request a change of advisor.

The literature reviewed in this article primarily engages with case studies, qualitative research, and cross-sectional surveys, identifying only three interventional studies, all noted for their small sample sizes and non-RCT designs. For future research, it is advisable to extend the scope to include cross-cultural comparative analyses and longitudinal investigations. This expanded approach would enable a more nuanced understanding of the mental health challenges and influencing factors faced by PhD students, taking into account diverse cultural backgrounds and various stages of their academic journey.

Maintaining and enhancing the psychological well-being of PhD students requires more than just curricular training programs; it necessitates the support and transformative efforts of the organization. Hence, employing the PRECEDE-PROCEED model can enable researchers to identify a broader range of influencing factors and develop more comprehensive intervention strategies. As such, this approach not only highlights the importance of institutional support in fostering a healthy academic environment but also underscores the need for ongoing research and intervention development tailored to the unique challenges faced by PhD students. This paper advocates for a holistic strategy that integrates educational, organizational, and individual perspectives to effectively address and mitigate the psychological challenges of doctoral studies, paving the way for a healthier, more supportive academic journey.
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Steps/blocks and variables  Step 1 Step 2 Step 3 Step 4 Step 5 B (95% ClI)

(F; p-value)  (F; p-value) (F; p-value) | (F; p-value) | (F; p-value) (fixed effects)

AIC 9026.41 8772.67** 1657.00*** 1629.382%* 1586.146***

1st step/block: sociodemographics

Male gender 9.02 (0.027) 9.20 (0.027) 102 (0.02) 7.99 (0.033) 8.69 (0.029) -0.12 (-0.23;-0.02)
Age (years) 0.42 (0.519) 0.10 (0.756) 0.01 (0.954) 0.01 (0.947) 0.01 (0.951) 0.00 (-0.0150.01)
Close same-sex friend 3.50 (0.061) 1.70 (0.193) 1.30 (0.25) 0.79 (0.375) 0.56 (0.453) 0.02 (-0.03;0.07)
Country' 1.44 (0.149) 1.34 (0.181) 1.31 (0.189) 1.25 (0211) 1.14 (0.240) -
Gender x country' 1.08 (0279) 1.05 (0.294) 1.17 (0.242) 1.22 (0223) 1.19 (0.251) -

2nd step/block: personality

Openness 361 (0.058) 3.38 (0.066) 4.07 (0.044) 3.98 (0.046) -0.02 (-0.05:-0.001)
Conscientiousness 8.56 (0.003) 4.15 (0.042) 4.32 (0.038) 136 (0.244) -0.02 (-0.040.01)
Extraversion 1.99 (0.159) 131 (0.253) 1.38 (0.240) 0.03 (0.873) 0.00 (-0.02;0.02)
Agreeableness 137 (0.243) 1.00 (0.317) 0.61 (0.434) 0.67 (0.413) -0.01 (-0.040.02)
Neuroticism 31.1 (0.001) 19.5 (0.001) 11.96 (0.001) 4.14 (0.042) 0.02 (0.001:0.04)

3rd step/block: parental rearing styles

Support 21.7 (0.001) 19.7 (0.001) 133 (0.001) -0.06 (-0.09;-0.03)
Psychological control 7.47 (0.006) 7.10 (0.008) 4.82 (0.028) 0.04 (0.004:0.07)
Anxious rearing 35.0 (0.001) 35.6 (0.001) 29.3 (0.001) 0.09 (0.06:0.13)

4th step/block

Negotiating and Support Secking 18.46 (0.001) 15.4 (0.001) -0.20 (-0.30;-0.10)
Reflection 10.05 (0.002) 8.01 (0.005) 0.14 (0.040.24)
Emotional control 11.32 (0.001) 7.57 (0.006) 0.12 (0.030.20)

5th step/block

Identity-related stress 39.78 (0.001) 0.09 (0.06;0.12)

AIC, Akaike information criterion, lower values indicate better model fit.
***improvement of model fit for successive models (based on the AIC) p < 0.001. F- and p-values printed in bold indicate statistically significant values (p<0.05).
!For random effects Wald z was determined.
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Anxious monitoring

Coping CASQ Range
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stress (PQ) 1-5

‘anova, effect of country.

P-values printed in bold indicate statistically significant values (p<0.05).

Total France
M (SD) M (SD)
328 265
(0.86) (0.88)
317 297
(0.94) (1.04)
3.09 217
(1.00) (0.77)
3.48 254
(0.92) (0.92)
3.09 224
(0.95) (0.98)
3.67 269
(0.77) (0.46)
2.62 262
(0.71) (0.45)
283 265
(0.71) (0.59)
0.59 057
(0.22) (0.19)
0.62 071
(0.22) (0.18)
041 032
(0.24) (0.22)
248 3.14
(0.78) (0.71)

Germany Greece

M (SD)

263 (0.75)

227 (0.65)

1.91 (0.44)

294 (0.47)

289 (0.7)

3.51(0.33)

292 (0.49)

264 (0.33)

0.52 (0.18)

048 (0.20)

051 (0.22)

276 (0.44)
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(0.79)

339
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(0.79)

220
(0.68)

273
(0.70)

0.62
(0.18)

0.64
(0.18)

0.39
(021)

238
(0.72)

Pakist:

M (SD)

3.25(0.71)

3.19 (0.79)

3.44 (0.75)

3.70 (1.08)

3.06 (1.04)

3.9(0.75)

2.98 (0.73)

339 (0.72)

0.54 (0.19)

0.66 (0.18)

0.35 (0.22)

2.16 (0.82)

Peru
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(0.18)

220
(0.78)

Turkey Sig. p

M (SD)

378
(0.82)
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(0.87)

385
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392
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Germany Pakistan

351 293
M (SD) M (SD)

Somatic complaints (0-16) 5.15 (3.4) 7.69 (3.9) | 644 (1.6) 3.79 (2.9) | 427 (3.1) 513(3.5) | 472(38)  431(3.5) | .001

Somatic .007 *

complaints (men) 4.39 (3.00) 6.86 (3.4) 625 (1.8) 281 (2.4) | 423 (26) 458(3.5) | 343 (3.1) | 3.27(22)

Somatic 5.51 7.78 (4.0) 6.56 (1.4) 435 429 (3.3) 5.63 541 4.47

complaints (women) 3.5y (3.00)* (3.5 @9y (3.6)**

Age 21.8 (2.4) 20.9 (1.7) 239 (26) 222(32) 21.1(1.2) 21.2(1.5) 208 (1.2) 21.9(2.7) | .001

No of siblings 1.78 (1.5) 1.74 (1.8) 1.11 (0.9) 142 (1.2) 36(L7) 1.43 (1.0) 145 (1.2) 2.00(1.4) | .001

Gender 1394 209 216 (61.5%) 189 184 (62.8%) 160 192 244 001

female (percent) (68.1%) (90.9%) (63.9%) (53.0%) (65.1%) (86.8%)

Status of family ‘ 001

of origin®
Two-parent 82.0% 86.5% 90.3% 78.4% 88.5% 80.1% 80.5% 91.2%
Single parent 11.1% 13.0% 8.8% 17.9% 9.7% 17.2% 14.0% 7.6%

Self-rated SES 001
High 20.8% 4 7.4% 12.4% 32.1% 18.2% 28.2% 29.9%

Average 74.0% * 84.3% 82.1% 65.5% 77.5% 63.9% 68.3%
Low 5.1% 4 8.3% 5.5% 1.7% 4.3% 7.9% 1.8%

Parental education 0.001
Primary/secondary 9.1% 15.7% 9.7% 5.1% 4.8% 1.0% ‘ 15.1% 19.7% |
High-school 30.1% 30.9% 17.7% 40.2% 16.3% 13.7% ‘ 39.2% 30.5%
Undergraduate/ 60.1% 53.5% 72.6% 54.7% 76.5% 85.0% 44.2% 49.5%
graduate

Close same-sex friend 0.001
No 13.9% 31.7% 6.3% 4 18.4% 10.7% 17.7% 3.9%

Yes 86.1% 68.3% 93.7% 4 81.6% 89.3% 82.3% 96.1%

'p-values printed in bold indicate statistically significant values (p<0.05).
2Anova, controlling for age and gender x country interaction.

*Numbers for small remaining categories not reported here.

“Data not reported.
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Survey assessments and key measures
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bonding bonding

Approximate timing of assessments
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Variables SD
Coping-related increase in substance use 118 249
Age 2619 565
White 040 0.49
Black 031 046
Hispanic 012 033
Native American 017 037
Education in years 1307 206
In union (married/cohabiting) 058 050
Depressive symptoms (2 mo PP) 1248 863
Postpartum bonding impairment (6 mo PP) 617 1080

PP, Postpartum.
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Contents

©PPT presentation on seed morphology; Key

Sowing and transplanting
seedings (SATS)

points for seedling care and management; ®

Mixing soil, watering, planting scedlings, etc.

©PPT presentation on common fern growth,

kokedama appreciation, and maintenance; ®

Kokedama crafting (KC)

‘mixing soil, kneading soil balls, laying moss,
tying ropes, and watering
@ PPT presentation on flower arrangement

knowledge and work appre

Flower arranging (FA)

mud wrapping, branch trimming, material

arrangement

Pressed flower card
making (PECM)

greeting cards (card layout design, tweezers

handling, glue application)

©Which plants produce dried plant materials?

Decorative bottle painting
with dried flowers (DBP)

flower materials (bow-tying at the botle neck)

© Techniques for making pressed flower

© Create bottle art freely using selected dried

Materials and tools

Mini sunflower sceds, edible lemon mint
seedlings, cultivation soi, Nutrient-rich
substrate, PE cultivation pot, watering can,

plant labels

Asparagus setaceus seedlings (7.8"-9.8"

height), coarse peat moss, peat so

bottle, jute twine, tweezers, tray,

Floral foam, cellophane, floral shears, floral

materials, decorative bags

pressed flower materials, blank cards,

tweezers, soft glue, markers

Dried plant branches and fruits (cotton,
lotus pods with seeds, pine cones, etc), jute

twine, acrylic paint and brushes, glass bottle

Objectives

®Learn plant reproduction methods,
seeding and seedling propagation
techniques; @ Develop manual dexterity
and hand-eye coordination; @ Experience
lifes growth.

® Acquiring knowledge of kokedama; @
Mastering kokedama production
techniques; ® Experiencing the zen of
kokedama

© Learn basic flower arranging techniques;
© Develop esthetic, observational, and
spatial perception skills.

©Practice fine motor skills, esthetics, and
patience; ® Be grateful

© Experience textures of dried plant
‘materials; ® Develop imagination, esthetics,

and painting skills.





OPS/images/fpsyg-15-1352186/fpsyg-15-1352186-t002.jpg
Indicators Horticultural Stress-induced  Activity-operated Cohen’s d

activities stage (M + SD) stage (M + SD)
FA 102.28+12.68 95.90+10.58 <0.001 6.267 0.546
SATS 100.85+12.10 94.01£10.99 <0.001 8.880 0.592
HR (bpm) KC 100.50+11.80 95.62+10.98 <0.001 6.727 0.428
PFCM 104.03+12.37 97.06+10.20 <0.001 9.887 0.615
DBP 101.66+12.00 95.27+11.11 <0.001 8.627 0.552
EA 205351124 247721234 <0001 -3201 ~0274
SATS 20072922 248921187 <0001 —1923 ~0.452
RMSSD (ms) KC 20.77+10.16 23.74£1191 0.002 -3.283 —0.267
PECM 184741052 217921042 <0001 ~3991 ~0371
DBP 2086+ 11.81 252121513 <0001 —1621 -0320
FA 226£1.18 2731201 0.033 -2.202 —0.285
SATS 261+1.47 2.50+1.68 0.582 0525 0.076
LF/HF KC 250+2.03 2.54+154 0.820 =0343 —0.022
PFCM 3.12+249 2974202 0.500 0.566 0.066
DBP 253£1.91 2394255 0521 0.584 0.062
EA 1907783 15404457 <0001 4652 0574
SATS 19.10£6.13 15214537 <0.001 6397 0675
st KC 18824615 16024571 <0001 14307 0473
PECM 20872771 16934533 <0001 4997 059
DB 19614759 16504603 <0001 5816 0.453
FA 24433.50+£4948.52 30815.75+7139.58 <0.001 =9.034 —1.039
SATS 23923.38+5132.80 2035723535923 <0.001 ~10.086 ~1.0%6
EEG (Powerunits)  KC 2295581574969 29075.88:775331 <0.001 -8020 ~0897
PFCM 24680.56+6208.48 30210.42+7267.88 <0.001 —9.897 —0.818
DBP 23300.65 +4760.00 29436.52+ 5666.85 <0.001 —11.842 -1172
FA 23020.88 £6291.99 18054.52£5121.02 <0.001 10.028 0.866
SATS 21197.06:+ 5960.87 17152.35+4062.01 <0.001 8.108 0.793
P-EEG (Power units)  KC 21886.7146667.41 17479.31+5458.79 <0.001 10.445 0723
PECM 2129240+ 4828.76 16726.60:£4801.76 <0001 9935 0918

DBP 21201524 5065.67 1697440 +4685.41 <0.001 7.922 0.866
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Factors & Covariates

Activity
Time

Age

Prior horticultural activity
experience

Sex

Activity* Time

Activity* Sex

Time* Sex

Activity* Prior horticultural activity
experience

Time* Prior horticultural activity

experience

72,674
1332

1587

5594

2258

31602

0576

3735

13549

0919

<0001
0722

0208

0018

0133

0.007

0989

0291

0019

0821

22038
5.164

0913

0397

2685

0.001
0.160

0339

0.528

0.101

16868
61011

0419

1706

34.989

66,616

0.005
<0.001

0518

0191

<0.001

<0.001
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Psychological ACTIVITY Stress-induced Activity- Cohen's d

indicators phase (M +SD) operated phase
(M +SD)
FA 20134590 50.25:8.79 -21473 <0.001 ~3.489
SATS. 22674635 445241295 -12.126 <0.001 —2142
KC 22404520 45101147 ~14771 <0.001 ~2549
" PFCM 22924532 42271196 -12935 <0.001 ~2.09
DBP 22854550 418321196 ~11100 <0.001 -2039
ow 2424470 2640634 -5224 <0.001 -0713
FA 323549.56 17404333 12210 <0.001 2088
SATS 318541034 1660203 10700 0001 2036
KC 308548.97 1675299 11605 <0.001 2,108
. PFCM 32444905 16792348 11868 <0.001 2282
DBP 32964833 17422341 13178 <0.001 2492
ow 313147.18 26834483 3703 <0.001 0732

FA, Flower Arrangement; SATS, Sowing And Transplanting Seeding; KC, Kokedama Crafting; PECM, Pressed Flower Card Making; DB, Decorative Bottle Painting; HR, Heart Rate; RMSSD,
Root Mean Square of Successive Differences; LE/HE, Low Frequency Power/High Frequency Power; SI, Stress Index; PA, Positive Affect; NA, Negative Affect; M D, Mean:+ Standard
Deviation; The effect size is reported by Cohenis d.
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All participants

N=103

Medication-free, non-smoking
participants
n=70

Group assignment

Age (years)
BMI (kg/m?)
Smoking [% (N)]

Working hours

Appreciation at work
Perceived social support

Self-esteem

Amount of stress induced by lack of appreciation

BP (study)
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
HbAlc (nmol/mol)
TC/HDL-C ratio
Coagulation
Fibrinogen (g/L)
D-Dimer (ug/L)
Inflammation
1L-6 (pg/mL)
TNF-ot (pg/mL)
CRP (ug/mL)

=25 CHD patients
n=40HT
n=32NT
n=6we/mHT
50.15+0.98 (25-71)
27.46:£0.36 (19.78-38.90)
3.88% (n=4)
n=100
43.35+0.68 (20-58)
5.37£0.09 (3.10-6.90)
5.18:+0.06 (3.50-6.00)
n=100
34.35+0.43 (20-40)

02
23294028 (11-25)

138.23:+1.54 (109.33-189.67)

85034112 (58.33-115.00)

102.76:+1.22 (75.33-139.89)
37.08+0.39 (28-50)

3.76£0.09 (2.01-6.41)

2.58+0.05 (1.47-3.97)

441.28+26.45 (45-1481)

0.51+0.03 (0.16-1.52)

1.98+0.06 (0.70-4.91)
n=89

243£0.22(0.07-9.59)

n=32HT
n=32NT
n=6wc/mHT

48.29+1.23 (25-71)
27.2740.46 (19.78-38.56)
n=69
43.40+0.76 (20-55)
5.38£0.10 (3.10-6.90)
5.190.08 (3.50-6.00)
n=69
34.32+0.44 (25-40)
n=69
2342035 (11-25)

138.43:+1.92 (109.33-189.67)

8600142 (58.33-115.00)

103.47:£1.54 (75.33-139.89)
36.27:+0.45 (28-49)

3.96+0.12 (201-6.41)

255006 (1.47-3.97)

458,50 34,59 (45-1,481)

0.48£0.03 (0.16-152)
1.95+0.08 (0.70-4.91)
n=58
266029 (0.11-9.59)

Values are means £ SEM (range) if not indicated differently; BMI, body mass index; B, blood pressure; SB, systolic blood pressure; DBE, diastolic blood pressure; MAP, mean arterial pressure;
TC/HDL-C ratio, total cholesterol/high-density lipoprotein-cholesterol ratio; IL-6, interleukin-6; TNF-t, tumor necrosis factor-alphas CRP. Creactive protein; CHD patients, patients with
coronary heart disease; NT, normotensive participants; T, hypertensive participants; we/m HT, white coat or masked hypertension; n =sample size; deviating sample sizes of a parameter are
indicated.
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All participants (N = 103) Medication-free, non-smoking participants

Without covariates (n=70)
(with covariates of medication intake, age, BMI,

Without covariates

and smoking) (with covariates of age andBMI)

MANCOVAs [y F p w2 Wilk's A [dfyn F p w,  Wilk's A
dfp, dfper]
5,97 3.16 0.011 0.14 0.86 15,64] 349 0.008 021 0.79
Appreciation at work
(5,90) (2.36) (0.046) (0.12) (0.88) (5,62) (2.98) (0.018) (0.19) (0.81)

Post-hoc
linear
regression
analyses
—027 0.007 007 —035 0.003 012
MaP
(~0.19) (0.026) 0.04) (~0.25) (0.011) (0.06)
~0.14 015 005 070
HbAle
(-0.12) (0.24) (0.06) (066)
—021 0.031 005 —037 0.002 014
TC/HDL-C ratio
(=0.17) (0.079) (0.03) (~0.32) (0.005) (0.10)
015 014 017 015
Coagulation index
(0.16) (©.11) (©.18) (0.15)
~0.10 034 ~004 077
Inflammation index
(<0.03) ©0.72) (©.01) (0.95)

MAP, mean arterial pressure; TC/HDL-C ratio, total cholesterol/high-density lipoprotein-cholesterol ratio; coagulation index =averaged z-transformed levels of D-dimer and fibrinogen:
flammation index = averaged z-transformed levels of interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-q), and C-reactive protein (CRP), n=sample size; dfy.,, = degrees of freedom
imerator; df, = degrees of freedom denominator; significant values are highlighted in bold (p<0.05).
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Mediating pathway B SE P

(1) PSS-191R- 19BSI-2 127 025 <0001 10830, 1.778]
() PSSISIRIDPIGI2 | —150 033 <0001 [~2.200,~0907]
(3) PSS-19DR- 13 BSI-2 ~019 | 011 <0001 | [-0457,-0.024]

(4)PSS-I9DR-I-PTGI-2 | 053 023 <0001 [0.151,1.048]

PSS, Perceived Stress Scale IR, intrusive rumination subscale of the Event-Related
Rumination Inventory; DR, deliberate rumination subscale of the Event-Related Rumination
Inventory; PTGI, Post-traumatic Growth Inventory Expanded.
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Mediating pathway B

(1) IE for high $5-1 ~024
(PSS-1DR-1BS1-2)

(2)IE for Low $5-1 -018
(PSS-1-DR-1-9BSI-2)

(3) Difference in (1) and (2) ~0.05,

(4) IE for high $S-1 0.67
(PSS-19DR-1>PTGI-2

(5)1IE for Low 851 053
(PSS-19DR-15PTGI-2)

(6) Difference in (4) and (5) 0.14

Support Scales PS

012

011

0.03

022

023

0.07

95% C.I.
[-0.511, ~0.046]

[~0.451, ~0.022]

[~0.126, -0.002]

[0.297, 1.167]

[0.139, 1.034]

[0.018,0.297]

. Perceived Stress Scale; IR,

intrusive rumination subscale of the Event-Related Rumination Inventory; DR, deliberate
rumination subscale of the Event-Related Rumination Inventory; PTGI, Post-traumatic

Growth Inventory Expanded.
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Age

Gender

Residence

COVID-19-related

experience

Education

Marital status

Male

Female

Dacgu
Gyeonsangbuk-do
Diagnosis confirmed

Diagnosis of family or

close friends
Screening test
Self-quarantine
University

High school

Middle school
Unmarried

Married or cohabiting
Divorced

Bereaved

SD

1261

N (%)

156 (49.4%)
160 (50.6%)
220 (69.6%)
96 (30.4%)
1(3%)

31(9.8%)

42 (13.3%)
23(7.3%)
239 (75.7%)
74 (23.4%)
3(9%)
117 (37.0%)
175 (55.4%)
20(6.3%)

4(1.3%)

Mean

49.14

SD

1057

N (%]

81(57.4%)
60 (42.6%)
96 (68.1%)
45 (31.9%)

2(1.4%)
11(7.8%)

16.(11.3%)
13(9.2%)
112/(79.4%)
28 (19.9%)
1(0.7%)
34(24.1%)
92 (65.2%)
12(8.5%)

3(21%)
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haracteristics Low overall group High overall group

(n =123) (n =126)
Arts 55 (44.7%) 52(413%)
Type of discipline 0302 0583
Science 68 (55.3%) 74 (58.7%)
Male 40 (32.5%) 40 (31.7%)
Gender 0017 0.896
Female 83 (67.5%) 86 (68.3%)
Freshman/Sophomore 23 (18.7%) 39 (31.0%)
Grade 4997 0025
Junior/Senior 100 (81.3%) 87 (69.0%)
Yes 19 (15.4%) 24 (19.0%)
Whether an only child 0.565 0452
No 104 (84.6%) 102 (81.0%)
No 17 (13.8%) 21(16.7%)
Whether student leader 0390 0532
No 106 (86.2%) 105 (83.3%)
Employment 61 (49.6%) 57 (45.2%)
Choice after graduation 0474 0491

Continuing education 62 (50.4%) 69 (54.8%)
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Latent SSA-BIC Entropy LMRT(p) BLRT(p) Smallest class

Profile (%)
One-class 6603.309 6638.484 6606.783 - - - -

Two-class 6179316 6235.595 6184.874 0845 <0.001 <0.001 49.40
Three-class 6053.951 6131335 6061.594 0809 0441 <0001 2088
Four-class 5994.209 6092.697 6092.697 0825 0438 <0001 8.84

-, not applicable. Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Sample Size-Adjusted BIC (aBIC), Lo-Mendell-Rubin (LMR), and Bootstrap Likelihood Ratio
Test (BLRT). Text in bold indicates the lowest BIC, AIC, and aBIC values. *P-values for LMRT and BLRT were <0.05.
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Study variable Low overall group High overall group

(N =123) (N =126)
M SD M SD
Personal factors 10.62 274 165 301 ~16.114 <0.001
Social environment factors 825 187 1244 22 ~16.163 <0.001
and friends factors 9.22 257 13.94 28 ~13.887 <0.001
School factors 7.68 219 1 185 ~13301 <0.001

Professional factors. 1157 32 1656 317 -12.382 <0001
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Study variable

Employment preparation
Employment concepts
Employability
Employment cognition

Employment psychology

Low overall group

(N =123)

M SD
4547 494
39.18 469
3113 431
28.58 288
144.36 1141

High overall group

(N =126)
M
4481
3979
2892
277

14121

SD
458
552
447
321

1218

1098

~0.934

3.969

2272

2101

0273

0351

<0001

0024

0037
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1. Gender 138 0.49 -
2. Age 2185 334 -

3.88 415 0.97 -013 -

4. FEMQ 66.96 1108 ~0.16* -0033 03845+ -

5.CPSs 3828 1058 017% 0.074 —045%x —0.83°% -
6.SHMS 12934 2671 ~0122 0.65%%% 0.77%%% —085%%

*p<0.05, **p<0.01, ***p<0.001.
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1-1 nervousness

1-2loss of control
1-3CPSS-T

21 Global

2-2 Physical

2-3 Mental

24 Social

2-5 SHMS-T

3-1 Observing
3-2 Describing
3-3 Acting with awareness
3-4 Non-judging
3-5 Non-reacting

3-6 FEMQ_T

1
03455+
0.84%%%

_062+%+

—078%+
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—031e
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001
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1
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078
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—o.57we

07645

048
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—0.52%

0764

1
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oz
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030

_0.83

1
0.73%%%
0.69%%*
046+
0.70%%+
012
013
0.63%%+
0.49%%+
~0.01

Qa7

1
0.88wee
0,647+
0.94%%%
0.24%%

0,380
0.75%%*
0514

0.10

0.6+

1
081
097%#+
032%%¢
0.49%
0.78%%*
0.48*++
0.17%

0747

1
08455+
055+
0750
0,55+
0.26%%*
0a7er

0.80%%%

1
03740
0547
0.77%%%
0.48%%%
023+

0.77%%%

1
065+
0.18%
0.003
0.58%%

0.70%%

*p<0.05, **p<0.01, ***p<0.001. 1-1 to 1-3 are the subscale and total scale scores of CPSS. Similarly, 2-1 to 2-5 are the parts of SHMS, and 3-1 to 3-6 are the parts of FEMQ.

1
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Influence path Indirect effect Boot SE
Total 0.050 0.005
Mindfulness — S — SubHealth 0.011 0002
Mindfulness— PS — SubHealth 0.036 0005
Mindfulness — SS — PS — SubHealth 0.003 0001

95% confidence interval

(0.04,0.06)
001,0.02]
0.03,0.05]

[0.001,0.005)

Relative mediating effect

22.00%

72.00%

6.00%
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Variable

Sex

Age

Level of education

Marital status

Per capita monthly

household income

Male
Female

21.85+3.34

Junior high school and below
High School or Junior College
University or college
Graduate students and above
Unmarried

Married

Divorced

Less than 2500RMB
2,500-5,000 Yuan

5,001 Yuan-7500 Yuan

More than 7,500 yuan

107

66

150

143

27

59
73
33

618
382

81

86.7

40

827

156

46

341

422

19.1
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Physical activity time

Reaction time

SE t
33.038° 1.522 21.708 | 0.000 - 1082.795* 108.041 10.022  0.000 - 27.837°  2.767 | 10.059  0.000 -
Physical 3 4
ackivity-Hime -0.072 0.012 -5.921 0.000 = -0.693 -2.1164 0.864 -2.449 | 0.019  -0.369 -0.062 0.012 | -4.961 0.000  -0.595
Reaction time 0.005" 0.002 2.206 0.034 0.265
R? 0.480 0.136 0.540
Adjust R* 0.466 0.114 0.515
B F (1,38) = 35.055, p =0.000 F (1,38) = 5.998, p =0.019 F (2,37) = 21.745, p =0.000

'Regression Coefficient, *Standard Error, *p< 0.01, *p< 0.05.
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Age (years)

Healthy control group

[ 38) 18.72 + 0.36 162.7+ 6.62 5237 £4.72 20.79 £ 2.73 3.46 £0.73
n=

ubclinical depression group

160.7 £ 6.73 50.00 + 1.92 19.43 + 1.61 24.86 + 2.02
(n = 40)

18.51 + 042

Mean + standard deviation, 2p< 0.001.
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SD 5]

Chronic stress 2167 7.43 1
Fatigue 7.75 421 0.25%x% 1

Depression 224 359 0.48%0* 0420%x 1

Anxiety 278 361 047 045%er 081 1

rentiation 0.69 030 ~0.06 —0.04 -0.02 002 1

Negative emotion

M=mean. SD = standard deviations. *p<0.05; ** p<0.01; *** p<0.001.
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Moderator Condition SE  Bootstrap

95% CI
1U (16th percentiles) Low 004 003 ~022,029
1U (50th percentiles) Middle 002 | 002 -0380003

1U (84th percentiles) High -021 011 | -025,-0.16
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Moderator

1U (16th percentiles)
1U (50th percentiles)

1U (84th percentiles)

Conditi
Low

Middle
High

034

-021

-057

SE
035
022
026

Bootstrap 95% Cl

~035,1.03
0.36,~0.65

~1.09,~0.48

033

036

0.02
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—6.11 Partial mediation
demoralization — well-being

*p<0.001
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1. Work ability limitations

2. Intolerance of uncertainty

4. Well-being

*p<0.001.

210

340

087

214

130

077

041

120

Theoretical

range

0-4
1,57-5.00
0.06-1.69

0-4

0.46*

0.35¢

~0.49%

0.16

~0.56*
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Variable

Age, (years)

Education, years

Income
Below average
Average
Above average
Marital status

Married or

partnered

Non-married

Males
(58, 48.3%)

M=5028,

sD=11.25

range=26-69
M=1490,
$D=3.25,

range=10-22

16 (27.6%)
18 (31.1%)

24 (413%)

40 (69%)

18 (31%)

Females
(62, 51.7%)

M=46.19,
SD=1421

range=21-70

M=1519,
sD=

22(35.6%)
0 (32.2%)

20 (322%)

42(67.7%)

20 (323%)

Total
sample

(120, 100%)

M=48.17,
SD=1297,

range=21-70

M=1505,
sD=3.21,

range=10-25

38(31.7%)
38 (31.7%)

44 (36.6%)

82 (68.3%)

38 (31.7%)





OPS/images/fpubh-12-1357709/fpubh-12-1357709-e002.jpg
Zol?





OPS/images/fpsyg-15-1388032/fpsyg-15-1388032-g002.jpg
20 40 80 80 100 120

Demoralization





OPS/images/fpubh-12-1357709/fpubh-12-1357709-e001.jpg
¢V





OPS/images/fpsyg-15-1388032/fpsyg-15-1388032-g001.jpg
Demoralization

U

Work ability
limitations

Study model

Well-being






OPS/images/fpubh-12-1357709/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-15-1388032/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-15-1275857/fpsyg-15-1275857-t002.jpg
Model 1 Model 2

Variables Beta p-value Beta p-value
Sociodemographic controls
Age ~0.10 0.06 -023 0.09 [-0.21100.02] ~0.14 0.06 0.02 [-0.25t0 ~0.03]
White (reference)
Black 058 068 012 040 (07910 1.95] 0.22 067 004 075 [-11310157]
Hispanic -128 092 -019 0.17 (31210055 -153 089 -023 009 [-330100.25)
Native American -1.03 0.86 -015 0.24 (~274100.69] -0.90 083 -0.13 0.28 [-25510075]
Education 0.03 0.15 0.02 0.86 (-0.28100.34] 0.07 0.15 006 0.64 [-0.2310037)
Union 045 063 -009 0.48 [-1.72100.82] -082 063 -017 0.20 [-207t00.44]
Depressive symptoms (2 mo PP) 0.04 003 0.16 022 [~0.03t00.11] 0.02 003 008 052 [-005100.09]
PP bonding impairment (6 mo PP) 0.08 003 031 002 [001100.14]
Constant 298 238 022 [-178107.74] 380 231 011 [-083108.43]
Adjusted R* 005 012

#¥%p.<0.001; **p<0.01; *p<0.05. PP, Postpartum.
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Variables K B SE 95%Cl
Sample size 17 0.000 0.000 (~0.000,0.001] 139 0.185
Age 15 0005 0.003 (-0.001,0.011]) 1.89 0.081

Time since diagnosis 13 ~0.003 0.002 [-0.007,0.001] -171 0115
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Between-group Meanr  95%Clfor Homogeneity test

effect (Qg) effect size r within each group
(Qw)

Publication type 1002+
Journal 13 3247 0196 (0.101,0.287) 82030+ 854
Dissertation 4 454 ~0019 [~0.112,0.074] 215 00
Continent 014
America n 2825 0.164 [0058,0.267) 66,974+ 85.1
Asia 3 a2 0.156 (-0250,0515) 35,6545 944
Europe 2 361 0.181 [0079,0.279) 008 00
Oceania 1 91 0.140 (~0.068,0.336) 000 -
FCR measurement 12.25%
ASC 3 634 0.187 [0013,0.349] 963 792
CARS 4 538 0020 (-0.084,0.124] 397 25
FoP-Q-SF 2 304 0.130 (-0.498, 0.668] 332005 970
Others 8 2225 0246 [0.173,0316] 16.36% 572
PTG measurement 151
PTGI 9 1232 0192 10095, 0.285) 21895 634
PTGI-SE 4 92 0044 [-0.185,0.268] 18.43%%% 8.7
Others 4 1977 0206 10027,0372] 44597+ 93
Role 003
Survivors 1 3355 0.161 (0056,0.262] 1095144+ 88.1
Caregivers 3 316 0173 (0068, 0.274) 064 00
Gender 100
All female sample 9 2535 0.198 10090, 0301] 50515 812
All male sample 1 3 0052 (-0302,0394] 000 -
Combined sample 7 1134 0.126 [~0030,0.275) 39,955 850

p<0.05, *#p<0.01, *+4p<0.001.
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BF10 Error%

Individual's personal

ife information

gender 0361 197410-5
education 1068 0002
BMI 0397 229%10-4
SBP 0.491 7.89%10-5
DBP 0376 852%10-5
waistline 0586 0.001
Monthly cost 0395 216%10-4
income 2655 0.001
Sport frequency 0.420 358%10-4

Questionnaire

Physical- WHOQOL-BREF 1790 0.001
Psychological- WHOQOL-BREF 39.920 7.2010-5
Social_relationship- WHOQOL-BREF 1554 7.56*10-4
Environment- WHOQOL-BREF 3.033 7.6410-4
$5Q 0813 0005

Ps. The error % is based on the accuracy of the Bayes factor calculations, i this s less than
10% this can be ignored. B (Systolic blood pressure), DBP (Diastolic blood pressure), $SQ
(Social support Questionnaire). The Bayes Factor (BF10) is a measure of the strength of
evidence in favor of the alternative hypothesis compared to the null hypothesis.
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Unadjusted model Adjusted model p-value

COR [95% CI] AOR [95% Cl
Age
20-30years 1.00 [reference] 1.00 [reference]
31-40years 0.58[0.21,1.54] 0274 055(0.19,1.57] 0.264
>4l years 0.64(0.21,1.96] 0440 045(0.13,1.57) 0211

Type of health facility

District hospital 1.00 [reference] 1.00 [reference]

37 Military hospital 048[0.15,1.58) 0228 049[0.14,1.67) 0255
Regional hospital 0.46 [0.16, 1.28] 0.137 0.46 [0.15, 1.37] 0.164
“Teaching hospital 0.21 [0.07,0.65] 0.007 0.23[0.07,0.76] 0.015
Quasi/Private/Polyclinic 092(0.20,4.14] 0914 123[0.24,6.34) 0803

Number of hours spend

<40 1.00 [reference] 1.00 [reference]

41-50 0390.07,2.03) 0.263 075[0.11,4.78) 0763
51-60 072[0.13,4.12) 0714 1.630.23,11.78] 0.627
>61-70 084[0.11,651] 0.865 1.06(0.12,9.31] 0959

Substandard equipment
Yes 100 [reference] 1.00 [reference]
No 030[0.13,069] 0.004 0.28[0.11,068] 0.005

Working alone on difficult cases

Yes 1.00 [reference] 100 [reference]

No 054[0.25,1.17) onz 0.71[030,1.70) 0439
Heavy workload

Yes 1.00 [reference] 1.00 [reference]

No 102[0.48,2.19) 0941 1.44[0.60,3.49) 0414

The bold values indicates the level of significance of the p-values <0.05.
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Occasionally

n (%)

Frequently
n (%)

Feltincapacitated or
overwhelmed by work
related stress?

Fecling tired and fatigued

Feel used up/drained from

work?
Feel positive/energetic.

Find it difficult to tolerate

interruptions.
Intolerant to any
hindrances.

Feeling of caring less, or
becoming indifferent

Panic and making

mistakes

54(38.6)

37 (26.4)

25(17.9)

35(25.0)

44(31.4)

32(229)

33(236)

35(25.0)

59 (42.1)

49(35.0)

61(43.6)

46 (329)

46 (32.9)

57 (40.7)

52(37.1)

56 (40.0)

27(193)

35(25.0)

30(21.4)

34(243)

33(236)

25(17.9)

31(221)

28(20.0)

0(0)

19(13.6)

24(17.1)

25(17.9)

17 (12.1)

26 (18.6)

24(17.1)

21(15)

0(0)

0(0)

0(0)

0(0)
0(0)

0(0)

0(0)

0(0)
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Variables and
categories

Negative patient outcomes at

work.

Inadequate or sub-standard
resources, equipment, and

supplies?

Appropriate and qualified
theater staff

Supervision by a senior
colleague at work

Working alone on difficult

cases.

Freedom of choosing your own

methods and techniques.
Heavy workload per shift.
Recognizing for doinga good
job.

Payment of overtime allowance.

Dissatisfaction with other

theater staff.

70 (50.0)

82(58.6)

82(58.6)

48(343)

84/(60.0)

90 (64.3)

83(59.3)

63 (45.0)

40 (28.6)

64(45.7)

70 (50.0)

58 (41.4)

58 (41.4)

92(65.7)

56 (40.0)

50(35.7)

57 (40.7)

77(55.0)

100 (71.4)

76 (54.3)
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Variables and categories Levels of stress

Moderate Severe

N 140 20 103 17
Gender 0490
Female 76 1307.1) 54(71.1) 9(118)
Male 64 7(109) 49(76.6) 8(123)
Age 0810
20-30years 27 2(7.4) 21(77.8) 4(148)
31-40 76 12(1538) 56(73.7) 8(103)
41 37 6(162) 26(703) 5(135)
Marital status 0280
Single/Cohabiting 81 11(136) 58(71.6) 12(1438)
Married 27 202.4) 21(77.8) 40148)
Divorced/Separated 32 7(21.9) 24(75.0) 16.1)
Number of dependents 0230
0-2 8 3(63) 39(81.3) 6(1235)
34 78 14(17.9) 56 (71.8) 8(103)
>4 14 3(21.4) 8(57.1) 3(214)
Income level (GHC) 0290
1,500-2,500 2 287 16.(69.6) 5(17)
2501-3,500 66 13(19.7) 48(72.7) 5(7.6)
3,501-4,500 35 40114 25(71.4) 6(17.1)
>4,501 16 1(63) 14(87.5) 1(63)
Rank/Grade 0220
CRAs 20 2(100) 13(65.0) 5(25.0)
SCRAs 36 9(25.0) 24(66.7) 3(83)
PCRAs 71 8(11.3) 55(77.5) 8(11.3)
DCCRAs 3 107) 11(84.6) 107)
Type of health facility 0.004
District hospital 9 7(143) 30(61.2) 12(245)
37 military hospital 2 5(208) 15(625) 4(167)
Regional hospital 32 2(63) 30(93.8) 0000)
Teaching hospital 2 6(24.0) 19.(76.0) 0000)

10 0(0.0) 9(90.0) 1(10.0)
Years of experience (Years) 0.360
0-3 51 10(19.6) 34(66.7) 7(137)
47 47 7(14.9) 37(78.7) 3(64)
7-10 19 2(103) 15(789) 2(105)
>10 2 143) 17(739) 5017)
Average number of hours spent at
iy 0.560
<40h 8 1(125) 5(62.5) 2(25.0)
41-50h 88 16(18.2) 63(71.6) 9(102)
51-60h 3 2061 27(81.8) 4021
>61 1 1(9.1) 8(72.7) 2(182)
Number of part-time jobs 0088
0-1 67 8(11.9) 49(73.1) 10(149)
23 59 9(153) 47(79.7) 360
>4 14 3(21.4) 7(50.0) 4(28.6)

The bold values indicates the level of significance of the p-values <0.05.
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Variables and categories Levels of stress

Moderate p-value
N 140 20(14.2) 103 (73.6) 17(12.1)
Negative patient outcomes. 0970
Yes 70 10(143) 51(72.9) 9(12.9)
No 10(143) 52(74.3) 8(11.4)
Inadequate or sub-standard resources, .
equipment and supplies.
Yes 82 7(85) 61(74.4) 14017.1)
No 58 13(224) 42(72.4) 3(5.2)
::;ropnale and qualified theater o
Yes 82 10(122) 61(74.4) 11(13.4)
No 58 10(172) 42(72.4) 6(10.3)
Supervision by a senior colleague at 0790
work.
Yes 48 8(167) 35(72.9) 5(10.4)
No 92 12(13.0) 68(73.9) 12(13.0)
Working alone on difficult cases. 0.040
Yes 8 12(143) 57(67.9) 15(17.9)
No 56 8(14.3) 46 (82.1) 2(3.6)
Freedom to choose your own 0525
methods and techniques
Yes 90 12(133) 65(72.2) 13(14.4)
No 50 8(16.0) 38(76.0) 4(80)
Heavy workload per shift. 1.000
Yes 83 12(145) 61(735) 10(120)
No 57 8(14.0) 42(73.7) 7(123)
Recognized for doinga good job. 0530
Yes 6 7a11) 47(74.6) 9(143)
No 77 13(16.9) 56 (72.7) 8(10.4)
Payment of overtime allowance. 0320
Yes I 3075) 31(77.5) 6150)
No 100 17(17.0) 72(72.0) 11(110)
Dissatisfaction with other theater 0.640
staff.
Yes 6 10172 45(70.3) 80125)
No 76 9(118) 58 (76.3) 9(11.8)

The bold values indicates the level of significance of the p-values <0.05.
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Characteristics Frequency Percentage

(N =140)

Sex

Female 7 543
Male 6 57
Age

20-30 27 193
3140 7 513
11 B 264
Marital status

Single/Cohabiting st 579
Married 2 193
Divorced/Separated B 29

Number of dependents

02 8 343
34 K 557
>4 1 100

Income level (GHS)

1500-2,500 23 164
2,501-3500 6 a7t
3501-4500 35 250
4500 16 14
Rank/Grade

cRras 20 13
SCRAs 36 57
PCRAS 7 507
DCCRAS 13 93

Type of health facility

Disricthospital » 350
ary hospital 2 71
Regionalhospital 2 29
Teaching hospital 2 179
QuasiPrivatePolyl w0 7
Years of experience (Years)
03 s 364
7 I 6
710 19 136
-0 » 164

Average number of hours spend at work (hours)

<0 s 57
150 5 029
s1-60 236
61 n 79
Number of part time jobs

01 & 79
23 5 a1
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Total Mild Moderate Severe
140 20 (14.3%) 103 (73.6%) 17(12.1%)
Female 76 13.(17.1%) 54(71.1%) 9(11.8%)

Male 61 7(10.9%) 49 (76.6%) 8(125%)
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X+S.s. t

Perceived stress Pre-test 24.75 £ 3.50 3.478 0.001
scale (PSS)

Post-test 22.17 £ 4.322
Beck anxiety Pre-test 34.92 £ 7.041 3.800 0.000
scale (BAS)

Post-test 30.40 £ 5.863
Mindful Pre-test 41.77 £ 10.96 —6.941 0.000
attention
awareness scale
(MAAS) Post-test 54.78 & 9.395
Dialysis Pre-test 60.73 £ 16.58 3.261 0.002

symptom index
(DST)

Post-test

51.98 & 11.967
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Symptoms Experimental Control

% Mean % Mean

V.

Constipation 40.00 1.90 50.00 2.10
Nausea 38.30 1.75 31.70 1.68
Vomiting 33.30 1.58 28.30 1.53
Diarrhea 33.30 1.76 36.70 1.68
Poor appetite 43.30 1.93 58.30 2.13
Muscle cramps 58.10 2.43 40.00 1.76
Swollen legs 35.00 1.59 30.20 1.58
Shortness of breath 3430 1.61 50.00 2.05
Drowsiness, dizziness 40.00 1.71 41.70 1.80
Difficulty in keeping the legs 31.70 1.35 35.00 1.51
still

Numb or tingling feet 58.30 2.21 57.40 2.56
Fatigue or lethargy 80.00 2.65 75.00 291
Coughing 26.70 1.43 21.70 1.41
Dry mouth 25.00 1.25 21.70 1.55
Bone pain or arthralgia 35.00 1.40 48.30 2.26
Chest pain 28.30 1.30 20.70 1.20
Headache 38.30 193 57.50 2.58
Muscle pain 38.30 1.50 30.10 1.63
Poor concentration 20.00 1.26 38.40 1.60
Skin dryness 51.70 1.98 45.20 1.78
Ttching, rashes 51.70 2.10 52.10 2.23
Distress 71.70 2.25 74.30 285
Nervous temperament 75.00 2.53 68.50 2.41
Feel sad 72.60 2.28 71.70 2.60
Sleep-maintenance insomnia 68.30 2.60 58.90 2.43
Feel uncomfortable 58.30 1.85 68.50 2.10
Sleep-onset insomnia 68.30 2.61 58.90 241
Feel anxious 58.00 2.16 68.50 2.15
Reduced sexual interest 45.00 1.96 56.90 2.23
Reduced sexual satisfaction 45.00 1.96 56.90 2.23
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Experimental

Control

Age 20 or younger 1 1.7 2 33 0.548 0.958
21-40 6 10.0 7 11.7
41-60 19 31.7 20 33.3
61-80 30 50.0 28 46.7
81 or older 4 6.7 3 5.0
Gender Female 33 55.0 26 43.3 1.634 0.201
Male 27 45.0 34 56.7
Educational background Illiterate 14 23.3 9 15.0 2.768 0.597
Elementary 35 58.3 34 56.7
Junior High 2 33 4 6.7
High School 6 10.0 10 16.7
University 3 5.0 3 5.0
Employed Yes 5 8.3 4 6.7 0.120 0.729
No 55 91.7 56 93.3
Monthly income perception Income < Expend. 20 333 12 20.0 2.780 0.249
Income = Expend. 37 61.7 45 75.0
Income > Expend. 3 5.0 3 5.0
Dialysis period (year) 0-1 year 4 6.7 7 11.7 3.024 0.388
1-5 years 35 58.3 27 45.0
6-10 years 16 26.7 17 28.3
11 years or more 5 8.3 9 15.0
Disease causing chronic renal DM 22 36.7 25 41.7 1.549 0.818
failure
HT 18 30.0 17 28.3
Chronic pyelonephritis 0 0.0 1 1.7
Urological diseases 8 133 6 10.0
Other 12 20.0 11 18.3
Any other chronic disease Yes 44 733 43 71.7 0.042 0.838
No 16 26.7 17 28.3
Missed HD sessions Yes 12 20.0 21 35.0 3.386 0.066
No 48 80.0 39 65.0
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Week 1 Week 5

Acquaintance meeting Sharing experiences from the
Introducing mindfulness-based stress previous week

reduction program Talking about mercy and forgiveness
Sharing the experiences and Doing mindful eating exercise

expectations of individuals
Doing mindful breathing exercise

Week 6 (mindful silence

eEV)]

Sharing experiences from the previous | Doing mindful silence exercise

week Achieving environmental

Basics of communication, doing i mindfulness

language exercise Sharing experiences in the end of
Doing mindful listening exercise mindful silence day

Distinguishing thought and awareness
Ensuring that daily activities are
conducted with mindfulness (eating
food, brushing the teeth, taking

shower)

Week 3 Week 7

Sharing experiences from the previous | Sharing experiences from the

week previous week

Doing mindful seeing exercise Communication exercises, achieving
Doing abdominal/diaphragmatic awareness in respect of

breathing exercise communication language

Doing relaxing/healing breathing

exercise

Week 4 Week 8

Sharing experiences from the previous | Sharing experiences from the

week previous week

Doing mindful observation exercise Identifying behaviors oriented to
Noticing reactions to stress and continuation of the exercises
ensuring that reactions are Determining methods that may be
distinguished without any change supported with a view to encouraging
Doing Tonglen (giving and taking) the continuation of the exercises

exercise
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Variable

Nationality
Ethnic Han

Minority

Educati

Lower than high schaol
High school or technical
secondary

Bachelor

Master and above

F

»

Monthly famil

<10,000

10,001 ~ 20,000
20,001 -30,000
>30,000

F

»

Occupation
Full-time job
Housewives.

'

»

Living site

Village

City

'

»

Marital status
Married
Unmarried or other
(except for divorced)
'

r

First birth

Yes

No

'

»

Planned pregnancy
Yes

No, but embrace it
No, feel burdened
F

»

The letters a, b, and c following the Mean +SDs indicate statistically si

122
138

398
55

74
161
213
265

151

2090

67.32
1178

17.11
1935

55.82

7.71

1039
2258
2987
3717

97.48
252

6311
3591
0.98

PPS

0.68+0.53

0.54£0.62
1443
0.149

0.81+061a

0.6+ 0.54b

0.56:+0.39b
6902
0.001

0.57£047b
0.74£0.60a

0,684 054
0704057
2195
0.087

0.89+0.71a
0.70£051b
0.70:£05db
0.61:£0.49b
5.340
0.001

0.68+055

0.64+0.50
0.804
0421

0734056
0.6+ 053
1658
0.098

0.67+054
0854074

~1.385
0.166

0.76+0.58

0.5+ 0.46
5095
0.000

0.64£051c

0.73£0.59

1014071a
3.767
0.024

MAAS

1402069
1482081
0617
0537

4332066

1422072

447063
1100
0333

427064
140072

4432071
447 £0.60
1.857
0.136

4142079
436+0.72b
439+ 0.65b
450 £0.67a
5.502
0.000

444070
425067
2991
0.003

4342072
4422069
-1262
0.207

440070
426069

0.784
0383

1412070
4380.68
0,053
0.593

4.45£0.69

434+ 0,69

364+071c
6.438
0.002

PoMS

3742061
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-L220
0223

363 0.63b
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372055
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0.036
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362+ 0.58b

38340620
3.87+0.45
9871
0.000

3464072
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0.003

3.8040.63
3,664 0.59
2953
0.003

3824059

364 0.62b

300+ 1L.06c
12,005
0.000

ificant differences among the various levels of the variables. ps < 0.05. (N=713).
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2954206
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0233
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0393
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0353

3924252
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Group 3 | Prediabetic Labels | N = 86
5.7% (“Prediabetic” 5.8% (“Prediabetic”

Alc) Alc)
Mean SD Mean
Risk* 401 1232 42 104
Worry* 430 1284 457 1342
Agency 458 0988 464 1084
Medical care 452 1.003 449 1155

“P<O.05,** p<OOL,*** p<0.00L
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Variable Pregnancy stress Peace of mind Mental distress

Pregnancy stress 1

Mindfulness ~0.395%++ 1 - -
Peace of mind ~0.403%++ 0.462°%% 1

Mental distress 042255 ~0337%% 042145 1

#%p.<0.001
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Group 2 | Label Change | N=90

5.6% (“Normal” 5.7% ("Prediabetic”
Alc) Alc)
Mean SD Mean SD
Risk##* 350 1211 106 L115
Worry*#* 369 119 438 1250
Agency 467 0983 466 1018
Medical care 460 1.099 469 0979

“P<O.05,** P<OOL, *** p<0.001
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Group 1 | Normal Labels | N = 84

5.5% (“Normal” Alc)  5.6% (Normal Alc)

Mean SD Mean SD
Risk 338 1405 340 1354
Worry 370 1421 376 1453
Agency 474 0983 477 1079
Medical care 445 1186 450 1197

“P<O05,** p<OOL, *** p<0.001
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X+S.s. t

Perceived stress Pre-test 24.60 £ 4.37 —1.293 0.201
scale (PSS)

Post-test 25.68 £+ 4.69
Beck anxiety Pre-test 33.45+7.16 —3.693 0.000
scale (BAS)

Post-test 39.62 £ 10.50
Mindful Pre-test 43.95+4.22 1.260 0.213
attention
awareness scale
(MAAS)

Post-test 41.82+11.32
Dialysis Pre-test 56.90 £+ 14.11 —0.718 0.476
symptom index
(DSI)

Post-test 58.67 £ 15.89
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Measures Standardized Bartlett's test Cronbach’s

factor loadings alpha

1 0767

2 0.694

3 0.681

4 0.684

5 0.785
MHS:D 6 0618 0930 0.000 0.507 0912 0917

7 0.808

8 0.828

9 0.793

10/11 0.570

12 0.531

1 0.787

2 0.757

3 0.744

4 0.651

5 0.780
MHS:A 6 0.772 0.927 0.000 0.541 0927 0928

7 0.679

8 0.647

9 0.714

10 0755

w 0.784

1 0.656

2 0816
K-SWLS E 0924 0839 0.000 0.581 0.866 0871

L 0.768

s 0.604

1 0.501

2 0.682

3 0,687

4 0.739

5 0.744

6 0478

7 0.709
K-MAAS 8 0.722 0.909 0.000 0.449 0919 0923

. | 0.791

10 0.750

11 0.551

12 0.724

13 0.441

14 0.758

15 0.645

1 0702

2 0.730

5 0.638

F1

6 0.590

9 0.594
KPS 0766 0.000 0.408 0702 0870

10 0.727

4 0.688

5 0,695

3
7 0.365
8 0575

MHS:D, mental health screening tool for depressive disorders; MHS:A, mental health screening tool for anxiety disorders; K-SWLS, Korean version of the satisfaction with lfe scale; K-MAAS,
Korean version of the mindful attention awareness scale; K-PSS, Korean version of the perceived stress scale; KMO, Kaiser-Mayer-Orkin; AVE, average variance extraction C.R., composite reliability:
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Variable

1. Depression_T1

2. Depression_T2

3 Anxiety_T1

4. Anxiety_T2

5. Life Satisfaction_T1

6. Life Satisfaction_T2

indfulness_T1

8. Mindfulness_T2

9. Stress_T1

10. Stress_T2

Mand SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation. *indicates p<0.05. **i

1169

681

172

683

2029

2408

61.62

69.36

1822

1442

SD

1001

861
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879

675
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1536

15.16

673
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0.82% 0.37%%
(078,0.86] | [0.27,047]
0317 087+
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—045% 019+
[-054, [-0.30,
~035] ~0.07]
—025%% 044+
[-0.36, (-0.53,
~0.14] ~0.33]
~041%% -0.13
(051, [-0.25,
-029] 0.00]
—033 048+
[~0.44, [-057,
-022) ~0.37]
059+ 024

050,067)  [0.11,035)

003 056"
[-0.10,

[0.46,0.64)
0.16]

036+

[0.25, 0.46]

e

(-0.53,
~034]

—0.25%*

(-0.36,
~0.14]

—045+*

(-0.54,
—0.34]

—0.35%*

(-0.46,
-0.23]

0.62°%

0.54,0.69]

007

(-0.06,
0.19]

~0.16*

(-0.27,
~0.04]

—0.46%

(-0.55,
~0.36]

~0.15%

(-0.27,
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0547

(-0.63,
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023+ 0517 042+
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~0.42%% —025% | 045+
[-052, [-036, [-0.54,
-030] —0.12] —0.34]
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Hypothesis  Mediating Path Value of p RMSEA CFI SRMR

(&h) of x* test
HI DEP (T1)— MF (T2) LS (T2) 8.348 (9) 0.4995 0.000 1.000 0032
H2 ANX (T1) = MF (T2) » S (T2) 13.497(9) 0.142 0.042 0.988 0.038
H3 ST (T1)— MF (T2) LS (T2) 23,092 (9) 0,006 0075 0,963 0051

DEP, depression; ANX, anxiety; ST, stress; ME, mindfulness; LS, lfe satisfaction.
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Hypothesis Standardized €l Value of

estimate P
Total ~0.114 0.066 -0243 0014 0081
DEP (T1) ~ MF
Mediating effects Indirect ~0092 0038 ~0.166 ~0018 0015%
(12) =18 (T2)
Direct -0023 0057 ~0.134 0.089 0,692
DEP (T1)— DEP (T2) 0358 0.071 0219 0.496 <0001+
H1 Autoregressive
ME (T1) — MF (T2) 0374 0059 0257 0.490 <0001+
effects
LS (T1) =18 (T2) 0447 0059 0332 0.562 <0001+
DEP (T1) — MF (T2) ~0.184 0.065 -0352 ~0.057 0,005+
Predictive effects
ME (T1) = 1S (T2) -0377 0062 ~0.499 ~0.255 <0001+
Total ~0123 0.063 -0247 0.001 0052
ANX (T~ ME
Mediating effects Indirect ~0088 0039 ~0.164 ~0.013 0.022¢
(12) =18 (T2)
~0035 0059 ~0.150 0.081 0556
ANX (T1) = ANX (T2) 0344 0.064 0218 0.469 <0001+
H2 Autoregressive
ME (T1)— ME (T2) 0361 0,058 0248 0475 <0001+
effects
LS (T1) =15 (T2) 0455 0.056 0345 0.565 <0001+
ANX (T1) = ME (T2) -0.176 0.069 -0311 ~0.042 0010¢
Predictive effects
ME (1)~ LS (T2) ~0395 0.062 -0515 ~0.274 <0001+
Total ~0087 0.064 -0213 0039 0174
ST(T1=MF (T2) > 1S
Mediatingeffects Indirect ~0037 0035 ~0.107 0032 0.294
~0050 0059 ~0.166 0.066 0399
ST (T1)=ST (T2) 0222 0.063 0097 0346 <0001+
H3 Autoregressive
ME (T1) — MF (T2) 0444 0.050 0346 0541 <0001+
effects.
LS (T1)—15 (T2) 0438 0.057 0326 0550 <0001+
ST (T1)— ME (T2) -0.072 0.065 ~0.200 0056 0271
Predictive effects
ME (1)~ 1S (T2) ~0381 0.068 -0514 ~0.248 <0001+

“indicates p<0.05. **indicates p<0.01. ***indicates p<0.001; DEP, depression

ANX, anxiety; ST, stress; MF, mindfulness; LS, life satisfaction.
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Variable Category COR p-value AOR p-value

(95% CI) (95% CI)
Marital status Married 25 193 Ref. Ref. Ref. Ref.
Never married 167 122 1,08 (0.79,1.46) 0622 0.84(0.49, 1.45) 055
Separated/divorced/ 15 2 591(1.33,26.15) 0019 471(0.75,29.69) 009
widowed
Moved from other places to current  Yes 252 29 183 (1.34,2.50) <0.001 0,68 (0.38,1.23) 0203
address No 175 87 Ref. Ref. Ref. Ref.
Work experience Mean(+SD) 807(765) | 742(679) | 101(099,1.03) 0231 101 (097,1.05) 0612
Presence of a procedure for Yes 269 256 Ref. Ref. Ref. Ref.
reporting violence No 158 60 251(1.78,3.53) <0.001 131(0.74,234) 0356
Presence of guidelines for gender  Yes 252 306 Ref. Ref. Ref. Ref.
L No 175 n 19.32(10.27, <0.001 35.62(17.47, <0.001
36.33) 72.64)
Security measures to deal with Yes 2 30 0.59(0.34,1.03) 0.065 0.42(0.17,1.06) 067
violence (guards) No 402 287 Ref. Ref. Ref. Ref.
Improve surroundings to deal with  Yes 293 192 0.70(0.52,095) 0023 058 (0.35,0.98) 0043
violence (lighting) No 134 125 Ref. Ref. Ref. Ref.
‘Training on WPV coping Yes an 313 033 (0.11,099) 0048 0.16 (0.26,0.98) 0048
mechanism No 16 4 Ref. Ref. Ref. Ref.
Spent more than 50% of their Yes 115 135 144 (1.07,195) 0016 1.18 (0,68, 2.07) 0545
working time with terminally il No 252 152 Ref. Ref. Ref. Ref.
patients
Spent more than 50% of their time  Yes 203 209 2.14 (158, 2.88) <0.001 198 (1.05,3.72) 0034
with HIV/AIDS patients No 24 108 Ref. Ref. Ref. Ref.
Spent more than 50% of their time | No 71 12 Ref. Ref. Ref. Ref.
with psychiatric patients Yes 156 75 186 (1.34,2.57) <0.001 192 (1.08, 3.43) 0027
Changes structure and organization ~ No 298 250 Ref. Ref. Ref. Ref.
of the facility Yes 129 67 162(1.15,2.27) 0.006 145 (0.86,2.43) 0163
Decrease in the number of staff No 403 286 Ref. Ref. Ref. Ref.
Yes 2 31 182 (1.05,3.17) 0034 217(0.89,5.29) 009
Action was taken on incidents of  No 193 301 212(1.04,4.32) 0039 164 (0.68,391) 0.266

abuse Yes 19 14 Ref. Ref. Ref. Ref.
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Sources

alabuse  Bullying/mobbing  Racial harassment Sexual harassme

Patient/client No 248 80 43 5
Yes 282 2 2 2
Relatives of patient/client No 96 61 27 7
Yes 434 41 38 0
Staff member No 163 68 0 4
Yes 67 34 25 3
Management/ supervisor | No 509 97 55 7
Yes 21 5 10 0
External colleague/worker No 525 102 63 ¥
Yes 5 0 2 0
General public No 524 102 57 5

Yes 6 0 8 2
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Variables Category Frequency Percent

Sex Male 400 5376
Female 344 4624
Marital status Married 438 58.87
Single 289 3884
Separate 15 202
Widowed 2 027
Profession Nurse 345 4637
Physician 13 1519
Pharmacist 74 995
Midwifery 64 860
Medical laboratory 64 860
Radiologist 19 255
Psych 17 228
Others* 48 645
Position Staff 674 9059
Line manger 50 672
Senior manger 17 228
Others 3 040
Ward Laboratory Unit 68 9.14
Pediatric ward 47 633
Surgical ward 40 538
Medical ward 37 497
Emergency ward 99 1331
icu 60 806
MCH 17 228
oPD 66 887
Obstetrics/gynaecology ward 75 1008
Operating room 39 524
Pharmacy unit 74 995
Radiology unit 2 296
Others™* 100 1344

Others*: anaesthesia, environmental health, health officers, Optometrists, counsellors.
Others**: Chronic follow-up, Dental OPD, Dermatology Unit, Psychiatry unit, and management.
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Index p OR(95%CI)

Accuracy Classification Error Precision Recall F1_Score
Random forest 0934 00655 0.9040 0.8967 0.9003 0.9713
Logistics regression 09172 00827 08747 0.8747 0.8747 0.9478
Navie Bayesian 08234 0.1765 0.6690 09219 0.7753 0.9378.
GBDT 0.9083 00916 0.8610 0.8617 0.8613 0.9520

KNN 09221 00778 08754 0.8912 0.8832 0.9579
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Assessment

Method

Child age

COVID-19 resilience in pregnancy and
postpartum studies (previous study)

Time 1

Prenatal Survey

Online

Gestational age,
8-39 weeks

Time 2

2-4months

Postpartum Survey

Online

9-15weeks old

Time 3

12months Postpartum

Assessment & Survey

Online and video “vi

12-14months old

Prenatal to preschool

Time 4

Maternal & Toddler
Assessment; Mother &
Father/Secondary

Caregiver Surveys

Online and video “visit”

26-32months.

Time 5

SCID.

Video “visit”

36months old.

Qualitative

Interview

36 months old

Preschool Assessment;
Mother & Father/
Secondary Caregiver
Surveys

Online and video
“visit

48 months old
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Construct

Aniety

Depression

Stres

Social support

Discrimination

Resilence

Mental healh care

Medical care

Home and caregiving environment

Infant development

ildhood development

Measures

GAD.7

BDLIL

PSS; PSI-SF; COVID worries

Msst

EDS; Major Experiences of Discrimination Scale

NSC

RISC 10; MSST
Seck help, make appt, type of provider, # of viit, etc.
WEPTS.

CECPAQ: CHAOS Scales PBACE; AAPI; CRPR; APQ; PS.
ASQISE

cBeL

Variable in analysis

Outcome and moderator
Outcome and moderator
Predictor and moderator
Predictor and moderator
Predictor and moderator

Predictor and moderator

Predictor and moderator
Outcome

Outcome

Method

Motherand futher/secondary caregiver report
Mother and father/secondary caregiver report
Mother and father/secondary caregiver report
Mother report

Mother and father/secondary caregiver report
Mother and father/secondary caregiver report
Mother and father/secondary caregiver report
Mother report

Mother and father/secondary caregiver report
Mother and father/secondary caregiver report

Mother and father/secondary caregiver report
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95% ClI

Effect value

(%)

al: PPS— PoM

a2 PoM — CHQ

b1 PPS— MAAS

b2: MAAS — CHQ

@ CHQ—PPS

d: PoM — MAAS.

al*a2: PPS— PoM — CHQ
b1#b2: PPS — MAAS — CHQ
al*d*b2: PPS—PoM — MAAS — CHQ
PPS— CHQ (indirect effect)
PPS— CHQ (direct effect)

PPS— CHQ (total effect)
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Analyzed (n=1,173)

* Completed afer the Gur et
cut-off (n=188)

« Incomplete survey data and not be included in
Gur et al sample (n=76, 12 of which were after
the May It cut off)

2020 May 1

Black Women n=287
NL White Women n=724

Participant Flow Diagram

“multiples (a=16)

Black Women n=151
NL White Women n=571

-

Excluded (n=2793)
« [Active] Declined to partiipate (= 435 )
[Passive] Declined to participate (n= 2,292)
= Of these: Minimal Recruitment efforts (r
176) or unreachable contact information (x

3

« Trfered Care (@=8)

+ Not meeting inclusion criteria/Language
barrier (o= 14)

« Signed consent, but did not complete at least a
Tl section of the survey (n=42)

+ Completed Survey afte delivery (n=2)

Black Women n=1473
NL White Women n=927

Excluded (a=256)
 [Active] Declined to participate (n=36)
+ [Passive] Declined to partiipate (n-220)

Black Women n=102
NL White Women n=112

Analyzed (n=219)

Black Women n=115
NL White Women n=104

Target (n=240)

Black Women n=120
NL White Women n=120

Target (n=240) Target (n=240)
Black Women n=120 Black Women n=120
NL White Women n=120 NL White Women n=120
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Path Effect SE 95% ClI P Effect value (%)

al: PPS— MAAS ~0.430 0.040 ~0.494~-0356 0.000
2 MAAS — CHQ ~0.092 0.041 ~0.179~-0012 0016 -
b1: PPS— PoM ~0.298 0035 ~0373~-0216 0.000 -
b2: PoM — CHQ -0.238 0042 ~0316~-0.161 0024

© CHQ—PPS 0.307 0.049 0.208~0.398 0.000 -
d: MAAS — PoM 0333 0037 0.257~0.403 0.000 -
al*a2 PPS— MAAS — CHQ 0.039 0016 0.006~0.078 0022 863
bl#b2: PPS— PoM—CHQ 0.071 0018 0.044~0.106 0.000 1571
al*d*b2: PPS— MAAS — PoM — CHQ 0.035 0.008 0.022~0.051 0.000 7.74
PPS— CHQ (indirect effect) 0.145 0021 0.072~0.154 0.000 3208
PPS— CHQ (direct effect) 0307 0.049 0.208~0.398 0.000 67.92
PPS— CHQ (total effect) 0452 0.041 031~0.493 0.001 100

1. The standardized path coeffcients were calculated using the user-defined estimated function in AMOS 23.0, s depicted in Appendi 1. The same procedure was followed subsequently. 2.
PPS, pregnancy pressure scale; PPS1-PPS4, four dimensions (i.c., parent role, mother and child health and safety; body shape and physical activity change, and others) of the PPS; MAAS,
Mindful Attention Awareness Scale; SES, self-efficacy scale; PoM, peace of mind; CHQ, Chinese health questionnaire. The same below.





