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





Introduction

The increasing complexity of modern life has amplified the impact of stress on health and wellbeing, making it one of the most pressing challenges of the 21st century. Stress, whether acute or chronic, has profound effects on physical health, mental resilience, wellbeing and overall quality of life. Following the success of the first volume, this second installment of The interplay of stress, health, and well-being: unraveling the psychological and physiological processes, volume II continues the exploration of the dynamic relationships among these factors. By integrating insights from psychology, neuroscience, physiology, and public health, this volume presents novel research aimed at understanding the mechanisms through which stress affects individuals and how targeted interventions can mitigate its negative consequences. This volume collectively represents over 35,000 views, until the moment, demonstrating the growing academic and clinical interest in the topic.

Chronic stress is increasingly recognized as a key risk factor for numerous health conditions, including cardiovascular diseases, immune dysfunction, metabolic disorders, and mental health challenges. Several studies in this volume explore the physiological and psychological pathways through which stress contributes to these conditions. The impact of job stress on job satisfaction and turnover intentions among bank employees during the COVID-19 pandemic by Lin et al. highlights the consequences of occupational stress on work attitudes and mental health. Similarly, Non-support from the immediate boss is associated with stress and unsafety at work by Iredahl et al. reveals how leadership and workplace culture shape stress experiences. The relationship between neuroticism as a personality trait and mindfulness skills: a scoping review by Angarita-Osorio et al. explores the relationship between personality traits and coping strategies. Other studies delve into the physiological consequences of stress. Osteoarthritis with depression: mapping publication status and exploring hotspots by Zhang et al. examines the interplay between chronic pain and mental health. Alarm fatigue and sleep quality in medical staff—a Polish-Czech-Slovak study on workplace ergonomics by Rypicz et al. explores the impact of workplace conditions on sleep disturbances, while Association of quality of life with marital satisfaction, stress, and anxiety in middle-aged women by Rakhshani et al. highlights the relationship between stress and personal wellbeing. Coping, connection appraisal, and well-being during COVID-19 in the U.S., Japan, and Mexico by Benjamin and Wang explores cross-cultural differences in stress adaptation. Health-promoting lifestyle behaviors and its association with sociodemographic characteristics in hospital clinical staff by Moghimi et al. examines the intersection between occupational stress and health behavior.

Meta-analytical work such as The relationship between risk perceptions and negative emotions in the COVID-19: a meta-analysis by Zhou et al., provides a broader perspective on how stress manifests across different contexts. Changes in cognition, coping, pain and emotions after 12-months access to the digital self-management program EPIO by Strand et al. investigates digital interventions for stress management. Additionally, Evaluation of the mental health status of intensive care unit healthcare workers at the beginning of COVID-19 pandemic by Özgündüz et al. assesses occupational stress in frontline healthcare providers.

A key theme of this volume is the role of resilience in mitigating stress-related health risks. Studies explore factors such as mindfulness, social support, and cognitive flexibility as protective mechanisms. Exploring the relationship between occupational stress, physical activity, and sedentary behavior using the Job-Demand-Control Model by Clinchamps et al. highlights the importance of psychological and physical strategies in managing stress. Global self-esteem and coping with stress by Polish students during the COVID-19 pandemic by Kupcewicz et al. emphasizes the importance of self-esteem in stress adaptation.

In this context, mindfulness seems to play an important role in managing stress, according to several authors. From strain to strength: a yearlong study on the transformative influence of inner engineering online program on mental well-being by Swaminathan et al. showcases structured mindfulness-based programs fostering resilience over time. Dispositional mindfulness profiles and psychological symptoms: a latent profile analysis by Mehrabi and Beshai explores how mindfulness traits impact mental health. Mindfulness and academic procrastination among Chinese adolescents: a moderated mediation model by Yue et al. and Effects of mindfulness on test anxiety: a meta-analysis by Yılmazer et al. are devoted to the application of mindfulness in the academic context. Other studies provide deeper understanding of the role of mindfulness, in the control of occupational stress in teachers (Bian and Jiang), about the interactions of mindfulness, flow experience and stress (Hohnemann et al.) on the sustained impact of mindfulness (Sercekman), on the effects of mindfulness on anxiety and depression (Alvarado-García et al.) on the application of mindfulness in health promotion (Quiroz-González et al.), and finally, on the relation between mindfulness and sleep (Li et al.).

The social context plays a critical role in shaping stress responses and coping mechanisms. Let it stay in the heart: cultural and gendered experiences of distress among Syrian refugees in Jordan by Lambert et al. examines stress and resilience among displaced populations. Psychosocial hazards and work-life balance: the role of workplace conflict, rivalry, and harassment in Latvia by Paegle et al. explores workplace dynamics. The psychological mechanism of basic psychological need frustration affecting job burnout: a qualitative study from China by Shi provides insight into workplace motivation and employee wellbeing. Factors associated with teachers' intention to leave their profession: teacher portraits from two European countries (Martinsone et al.) is devoted to the relation of stress in the workplace ante the intention to leave the profession.

Other studies contribute to the understanding of additional insights: the wellbeing of spouses of ill persons (Treister-Goltzmann and Peleg), the impact of stress on academic performance (Pǎduraru et al.), the relationship between developmental violence and wellbeing (Jupudi et al.), the concept of caring stress in health personal (Goudarzian et al.), the gender-specific perception of job stressors (Heub et al.), occupational stress in nurses (Zhong et al.) and the effects of sleep quality on stress (Koike et al.).

A special mention deserves the study by Magán et al. PsicoCare: a pilot randomized controlled trial testing a psychological intervention combining cognitive-behavioral treatment and positive psychology therapy in acute coronary syndrome patients, presenting a successful intervention program to control stress in severe ill patients.



Conclusion and future directions

The studies presented in this volume underscore the multifaceted nature of stress, illustrating its physiological, psychological, and social dimensions. Three major structural themes emerge: the direct impact of stress on mental and physical health, the role of resilience and coping mechanisms, and the critical influence of social and environmental determinants on wellbeing. Across these themes, the research highlights how stress operates as a universal human response, shaped by both internal factors such as personality and cognition and external determinants such as occupational conditions, cultural expectations, and societal crises.

A defining characteristic of this volume is its intercontinental and global perspective on stress. The collected studies span diverse geographical and cultural contexts, from occupational stress in China and Latvia to mindfulness interventions in India and the psychological wellbeing of refugees in Jordan. This global scope reinforces the urgency of developing integrative models that transcend local or discipline-specific explanations of stress, instead recognizing it as a shared human experience requiring comprehensive, interdisciplinary solutions. The evidence presented underscores the need for culturally sensitive approaches to stress management, acknowledging that coping strategies effective in one context may not be directly applicable to another.

Future research should continue to expand on personalized stress interventions, integrating advancements in artificial intelligence and big data analytics to refine predictive models of stress response. Longitudinal studies on the sustained effectiveness of mindfulness-based interventions, digital health applications, and policy-driven strategies for mental health promotion will be crucial in shaping public health responses. Moreover, collaboration between psychology, neuroscience, and global health fields will be essential for advancing theoretical models that account for both biological and psychosocial determinants of stress.

On a practical level, the findings in this volume can have far-reaching implications for workplace policies, educational systems, and healthcare programs. Organizations should prioritize mental wellbeing initiatives, embedding resilience training and stress-reduction programs into their institutional frameworks. Schools and universities should foster environments that support students' psychological wellbeing, integrating mindfulness and self-efficacy training into curricula. Healthcare providers and policymakers must recognize stress not just as an individual burden but as a collective challenge requiring systemic interventions.

By bringing together these diverse perspectives, this volume not only advances our understanding of stress and wellbeing but also provides a foundation for future investigations that can lead to more effective interventions and policy recommendations. As stress continues to shape human experiences worldwide, interdisciplinary, culturally informed, and scientifically rigorous approaches will be essential in ensuring that individuals and communities can navigate its challenges with resilience and adaptability.
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Objective

The concept of caring stress and its specific management has received less attention than other dimensions of stress in nurses. Therefore, to clarify the concept of caring stress, a scoping review study was designed. This scoping review aimed to investigate the concept of caring stress among clinical nurses and examine the strategies used for its management.





Methods

This review employed a scoping review methodology to comprehensively map the essential concepts and attributes of the phenomenon by drawing on a wide range of sources. International databases including PubMed, Scopus, Web of Science, Google Scholar, and Scientific Information Database (SID) were searched to gather relevant studies published until October 1, 2023. MESH terms included “caring stress”, “care”, “stress”, “nurse”, and “stress management” were used. Two reviewers independently collected data from full-text papers, ensuring that each paper underwent assessment by at least two reviewers.





Results

Out of 104,094 articles initially searched, 22 articles were included in this study. High workloads, transmitting the infection, stressful thoughts, stressful emotions, and stressful communications were the significant concepts and factors of caring stress among nurses. Also, rest breaks during patient care shifts, playing music in the ward, and denial of critical situations were examples of positive and negative coping and management ways to reduce caring stress.





Conclusion

Effective stress management strategies can lead to better patient care and safety. Stressed nurses are more likely to make errors or become less vigilant in their duties, impacting patient outcomes. By addressing caring stress, clinical practice can prioritize patient well-being. Further research is required to delve deeper into this critical issue concerning nurses in the future.





Keywords: care, stress, workload, nurse, emotions, mental health




1 Introduction

Nursing is a stressful profession that can affect both the physical and mental health of nurses. This stress stems from dealing with difficult and emotionally challenging situations, such as caring for critically ill patients, managing family emotions, and heavy workloads (1). Stress impacts nursing performance, job satisfaction, and patient outcomes.

Nursing is a very stressful profession worldwide, with high rates of emotional, mental, and physical injury, and job dissatisfaction (2). Over 50% of nurses experience high stress levels at work, making it more stressful than other healthcare professions because of their direct involvement in patient care (3).

Stress can have serious effects on nurses, both physically and mentally. It can cause health issues like high blood pressure and depression, leading to absenteeism and reduced productivity (2). Research shows that stressed nurses are more likely to make mistakes and decrease patient satisfaction. It is crucial to address stress in nursing to improve patient care and nursing performance (4, 5).

The stress concepts discussed so far have covered all stressors in the nursing job environment including occupational stress, environmental stress, and mental or emotional stress (2). While occupational stress may stem from workload demands and administrative pressures, caring stress primarily emerges from the emotional toll of empathizing with patients’ suffering and witnessing their struggles firsthand (6). Unlike environmental stressors that may arise from the physical conditions of the workplace, caring stress manifests from the intense interpersonal dynamics inherent in nursing care.

Additionally, while mental or emotional stress can result from personal life challenges, caring stress is deeply rooted in the professional realm, often triggered by the ethical dilemmas, moral distress, and emotional fatigue that nurses encounter while providing patient care (7). Caring stress underscores the unique burden borne by nurses as they navigate the delicate balance between compassion and self-care in their demanding roles (8). However, the core principle of the nursing profession revolves around patient care, and the notion of caring stress specifically encompasses stressors related to this aspect.

Based on available databases, the prevalence of caregiver stress has not yet been assessed. Nurses often face caring stress for various reasons, such as direct interaction with patients and their families, managing multiple patients simultaneously, and dealing with the unstable conditions of hospitalized patients (9, 10). The persistence and chronicity of caring stress can lead to physical consequences, including increased blood pressure, cardiovascular diseases, and sleep disturbances, as well as psychological effects, such as depression and anxiety. Ultimately, it affects the nurse’s quality of life and the quality of patient care (11).

Nurses experience caring stress due to complex patient cases, ethical dilemmas, emotional and psychological burdens, rapid decision-making, and responsibility for patient outcomes. Stress is a constant presence in their daily work (12). Caring stress extends into communication challenges, the scope of practice, and the advocacy of patient rights, presenting an array of challenges that nurses navigate daily (13).

One of the best ways to prevent or mitigate the mentioned consequences is the management of caring stress in nurses (4, 14). Caring stress management is considered one of the methods to achieve happiness and job satisfaction in the social and professional context. It means that nurses, through better stress management and adherence to psychological health principles, create the best conditions for happiness and job satisfaction (15). The management of caring stress can be viewed (from a philosophical standpoint) as both an individual and social process situated within the societal value system. For example, in Aristotle’s philosophy, “happiness” is regarded as the ultimate goal of human life (16). In this sense, happiness includes satisfaction, joy, and a sense of both spiritual and physical well-being (17).

So, the management of caring stress is regarded as a pathway toward attaining happiness, job satisfaction, and overall social well-being. It means that nurses, through better stress management and adherence to psychological health principles, create the best conditions for increasing mental health and job satisfaction (10, 15). Therefore, from a philosophical perspective, the management of caring stress is considered a key concept and process in achieving happiness, job satisfaction, peace, and purpose in the lives of individuals (18).

In the realm of nursing, the concept of caring stress management signifies the adoption of strategies and approaches designed to mitigate and regulate professional stress within the nursing work environment (19). So far, several systematic reviews have been carried out on stress in nursing (20–22). Most studies on nursing stress have focused on job stress related to factors like shift changes, high workload, and staff shortages. However, a universal source of stress for nurses worldwide is caring for patients. This type of stress, known as caring stress, involves the challenges and stressors nurses face while delivering direct patient care. Despite its importance, this aspect has not been thoroughly researched by scholars (23).

Furthermore, researchers have primarily focused on reviewing stress-reducing interventions for managing caring stress (24, 25). However, since most researchers have traditionally focused on occupational stress (20, 22), it is necessary to shift the approach and give more attention to caring stress, as well as exploring methods for managing it. This scoping review study will be the first to examine management aspects based on caring stress.

A scoping review method has been chosen as a rapid review approach (26) to expedite the synthesis of existing research evidence. Moreover, we have chosen to conduct a scoping review based on our initial investigations, which have revealed the considerable breadth of the subject area being studied. Therefore, a scoping review will aid in refining the pool of available studies by conducting a comprehensive and systematic literature search (26). This search will serve as a foundational resource for potential future systematic reviews, specifically tailored to address more precise inquiries, such as the prevalence of caring stress, its underlying reasons, and other aspects relevant to developing a comprehensive assessment scale for this concept among nurses.

The concept of caring stress and its specific management has received less attention compared to other dimensions of stress in nurses. Therefore, to clarify the concept of caring stress, a scoping review study was designed. This review study is essential for tackling the urgent issue of caring stress within the nursing profession. It has far-reaching implications for nurse well-being, patient care quality, and the sustainability of the nursing workforce. By summarizing the latest evidence-based practices and offering guidance for healthcare policies and leadership, this study can contribute to a more compassionate and effective healthcare system.




2 Methods



2.1 Study design

This review employed a scoping review methodology to comprehensively map the essential concepts and attributes of the phenomenon by drawing on a wide range of sources (27). The review followed the Joanna Briggs Institute (JBI) methodology for scoping reviews, with further refinements made in accordance with the guidelines outlined by Peters, Godfrey (28). It also followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) to ensure transparency and rigor in the reporting process (29).




2.2 Review question(s)

The primary goal and its associated subsidiary inquiries served as the guiding framework for this review. The fundamental objective of this scoping review was to aggregate and visually depict the findings reported in the global literature about caring stress and its management. Caring stress, operationally defined, represents a specific form of stress experienced by nurses in connection with their patient care duties (more concise than occupational stress).

The following are the sub-questions that constitute the specific objectives of this study:

	What are the aspects and reasons of caring stress in nurses?

	What are the aspects of caring stress management in nurses?



Moreover, the PICO format specified the population as nurses, the intervention as management strategies for dealing with caring stress, and the outcome as understanding the concept of caring stress and identifying effective management strategies for nurses.




2.3 Search strategy and selection criteria

We searched international databases, including PubMed, Scopus, Web of Science, Google Scholar, and the Scientific Information Database (SID), to gather relevant studies published until October 1, 2023. MESH terms such as “caring stress,” “care,” “stress,” “nurse,” and “stress management,” were utilized with the use of ‘OR’ and ‘AND’ operators for evaluating the selected databases. Details regarding the search strategy are presented in Table 1.


Table 1 | Searching procedure.



First, duplicate studies from the initial search were removed after selected studies were entered into the Endnote software. Two researchers with doctoral degrees (AHG and EN) obtained original articles and then carefully evaluated them for inclusion. Studies needed to meet the following criteria for inclusion: 1) use nursing population; 2) use caring stress concept or stress management in title or abstract; and 3) published in English and Farsi languages. Studies that 1) studied job, occupational, or environmental stress; 2) had an insufficient sample size (<50 participants) exception for pilot and qualitative studies [because of small power, but pilot and qualitative studies typically commence with smaller sample sizes (30)] 3) were unable to download the full text of the article; 4) were written in languages other than English or Farsi were excluded; and 5) systematic reviews/meta-analyses. Grey literatures (e.g., dissertations, conference proceedings, reports) were not searched. The phases of article selection were based on PRISMA guidelines (version 2020) and are shown in Figure 1 (31).




Figure 1 | Prisma diagram.






2.4 Data extraction

Two reviewers conducted independent data collection from full-text papers, ensuring that each paper was assessed by at least two reviewers. The collected data was then compiled for reporting using a structured data extraction process. This extracted information included publication details, author information, research methods, study population, the main concept being investigated, contextual information, and the key findings.





3 Results

Out of a total of 104,094 articles initially searched, 22 articles were included in this study based on the defined criteria (6, 12–14, 32–49). Table 1 and Figure 1 provide detailed information on the stages of article search.



3.1 Characterizes of articles

Based on what is observable in Table 2, the studies were conducted in two main categories: cross-sectional and qualitative. The geographical distribution of the studies was diverse and comprehensive, with articles selected from Australia (n = 1), Brunei (n = 1), Brazil (n = 2), Canada (n = 1), China (n = 2), England (n = 1), France (n = 1), Iran (n = 4), Jordan (n = 1), Malaysia (n = 1), Poland (n = 1), South Korea (n = 1), South Africa (n = 1), Taiwan (n = 2), United States (n = 2).


Table 2 | Main information of articles about care stress of nurses.



The qualitative studies had sample sizes ranging from 8 (48) to 38 nurses (13), while the quantitative studies ranged from 75 (9) to 792 nurses (12). The age range of the nurses included in these studies was between 17 (12) and 66 years (46). Furthermore, all the studies used various tools to assess stress in nurses. Among these tools, the Nursing Stress Scale (33), Nurse Stress Checklist (12), and the Expanded Nursing Stress Scale (49) were more specialized for evaluating nurses’ stress.




3.2 High workloads

Based on the summary of studies, one of the most notable and commonplace stressors among nurses is workload. Multiple researchers (as indicated in Table 1) have pointed out factors such as “Time management in providing care” (37–39, 46), “care coordination time” (13, 33, 40, 44), and “the participant cannot finish what is assigned to do in terms of nursing work” (6, 12, 41). These factors refer to the core concept of “High workloads.” High workload results from various reasons, including a shortage of nurses, a large number of patients, and a lack of medical equipment (such as face mask, and latex gloves) that could facilitate nursing tasks.

In a study, a researcher conveyed from participants, “It’s the staffing shortages and the skill mix shortages … people still keep coming in the doors, irrespective of what [the] workload is … There’s very little downtime for nursing staff anymore.…It’s fast paced activity. So that’s a major stressor.” (13). Or in another study a nurse revealed “…When the epidemic started, we didn’t have access to special gear for COVID-19 protection and had to care for the infected with minimum equipment, in regular masks and uniforms …” (14).

However, it’s important to highlight that a significant portion of the nurse’s workload is due to the multiple needs of patients and a large number of patients, which can be considered as caring stress (13, 37). When faced with excessive work pressure, nurses may struggle to perform their duties correctly, follow principles, and respond promptly to the patient’s needs (13). High workloads can lead to decreased motivation, reduced quality of work life, increased risk of nursing errors, and patient harm (44).




3.3 Transmitting the infection

One of the crucial and often overlooked aspects of nursing is the risk of disease transmission. Multiple researchers have pointed out factors such as the “risk of contracting HIV infection” (37), “infection protection” (6), “likelihood of transmission to the family” (14, 45), “unforeseen exposure to infectious droplets” (45), and “likelihood of getting infected” (45). The risk of contracting a disease is one of the most persistent stressors related to patient care. The risk of infection threatens the nurse and their family. In a study, a researcher conveyed from a nurse, “…I was really worried that I could be the source of infection to my 60-year-old parents …”

Despite of the precautionary measures (50), this factor is particularly stressful for nurses working in special care units and for patients with diseases such as HIV and HBV (37). The stress resulting from the fear of infection can lead to nurses avoiding close contact with patients, increasing the likelihood of errors in patient assessment and reducing the quality of care provided (14).




3.4 Stress-producing thoughts

Nurses experience situations at various intervals that deeply affect their emotions. “Death and dying” is one of the circumstances that nurses frequently experience as a form of caring stress in hospitals. Witnessing a patient’s death can lead to grief, sorrow, and even a sense of the illness affecting the nurse personally (33). It may also instill the thought that a similar fate could befall other patients, which can be a continuous source of stress for nurses (44). In a study, a researcher conveyed from a nurse, “Last 2 days, patient was alright. He could talk. And then suddenly he is dying. Yesterday, I talked to him he was very happy … Because I have many medical problems as well, I think maybe I can also be like that. I have to be aware, like today we are happy, we are still alive, I can do my work, and then tomorrow, I can change very fast” (44).

Another aspect of stressful thoughts is the lack of sufficient knowledge and awareness about a disease (14). A knowledge gap regarding a disease, its stages, and transmission methods can lead to stress among nurses and, ultimately, the potential for inadequate care delivery. Additionally, the fear of providing appropriate and quality care and making incorrect decisions related to patient care is another factor related to caring stress (49). Similar to other healthcare professionals, nurses, due to their high workload, are at risk of making errors in decision-making and prioritizing decisions related to the nursing process (14). However, under certain conditions, this risk can constantly occupy a nurse’s mind and lead to caring stress.

However, one of the challenging dimensions is the moral stressors in patient care (35, 47). Nurses consistently encounter a range of challenges that may exert ethical pressure on them. Ethical challenges such as Euthanasia, patient requests for do-not-resuscitate (DNR) orders, conflicts between the patient’s care needs, the nurse’s desires, and the organization’s requirements are among the most significant ethical challenges that nurses encounter (47). Harvey and Tapp (35) conveyed from a nurse, “I almost begged the resident physician to stop the resuscitation; everyone wanted him to stop. Why is he not stopping this? Why are you making us do this? I don’t want to do this anymore because the patient is so clearly dead. In my career as an ICU nurse, I have learned that I want to respect you in life and in death”.




3.5 Stress-producing emotions

One of the significant issues that hospital staff, especially nurses, often face is patient violence towards healthcare providers (37, 48). This problem is particularly prevalent in emergency departments. These individuals are vulnerable to psychological and physical harm, making them susceptible to stress, especially in such situations. Some nurses may not be emotionally prepared to deal with these conditions in a hospital, and this lack of readiness can also increase the potential for stress among nurses (48).

Another aspect to consider is the nurse’s satisfaction in patient care (40). Nurses feel satisfied after providing care and witnessing the improvement in the patient’s condition. However, it’s possible that this situation could develop into a recurring pattern of obsessive thoughts for the nurse, ultimately resulting in caring stress (44). In a study, a researcher conveyed from a nurse, “Sometimes I feel sad because I can’t help all of them. Even though we have only 8 patients, I can’t see them for the whole day … I feel stressed when I can’t help them to fulfill their needs…. What I do is I just avoid her. I can’t help her. I’ve tried my best but I can help her much. It’s difficult” (44).

Also, being judged by the patient can create potential stress in the care process (47). A suitable therapeutic relationship, devoid of judgment, from the nurse to the patient and vice versa, can cultivate a positive, stress-free connection, thereby contributing to the patient’s well-being.




3.6 Stressful communications

Nurses engage in more direct interactions with patients in a hospital setting compared to other healthcare professionals (46), and these interactions can occasionally be stressful for the nurse due to a multitude of reasons (44). In emergency departments, where patient families are often present, sometimes in significant numbers, alongside the patient, it can be stressful for nurses and even lead to care disruptions (39). This is according to a nurse’s statement in a study, “Some relatives can be very fussy. ‘‘Oh, nurse, how is the situation? How about this one?’’ or ‘‘Nurse, why is it like that?’’ They call us and ask, ‘‘Why? Why? Why?’’ on everything! We explain to them but they are still not satisfied. They still can’t understand” (44).

It’s worth noting that patients who do not follow the nurse’s instructions and recommendations can also cause stress for the nurse. Non-compliance with nursing instructions by the patient can be perceived as a threat to the patient’s health, and the nurse, as the person responsible and accountable for the patient’s well-being, may view it as a threat (48). Therefore, this can lead to nurses experiencing caring stress. Schoombee, van der Merwe (48) said “sometimes, because when the patient doesn’t cooperate, you as a sister or a nurse know what the consequences could be when they don’t cooperate”.

Furthermore, interactions with patients in need of emergency care, such as those with extensive bleeding or cardiac resuscitation, can be highly stressful (39). Nurses unaware of the patient’s condition and status are more susceptible to stress than others (6). For example, a newly hired nurse or a nurse receiving a new patient may experience more stress than other situations.

It’s worth noting that the handover procedure has been identified as a stressor in the review of a study (13). This process, which occurs at the end of a work shift to transfer the patient to another nurse, is crucial because it involves the safe and effective transfer of patient care and their condition. However, it can sometimes lead to stress, especially in less experienced nurses, as it is a sensitive and vital aspect of patient care (51).




3.7 Other stressful events

Among other extracted factors, researchers have highlighted the role of a nurse’s experience level (38), the development of advanced equipment and devices in patient care (sometimes the use of these equipment can be challenging and stressful for nurses) (38), the nurse’s responsibilities and accountability (39), limitations impacting patient care in critical care units (such as complexity of cases, and emotional impact) (6), and inconsistencies in patient information and medical histories (45). These factors can all contribute to the stress experienced by nurses in their roles.




3.8 Caring stress management

Researchers have proposed multiple strategies for managing caring stress, as outlined in Table 2. These strategies include considering rest breaks during patient care shifts (13), playing music in the ward (13), providing education and enhancing therapeutic communication skills for nurses, personal and professional growth efforts, promoting a positive mindset at the end of a crisis or adverse event (14), improving problem-solving skills, seeking assistance from colleagues during stressful situations (37), embracing critical or stressful situations and working towards appropriate change (42), humor (47), using religion or spirituality to reduce stress, proper and effective use of medical devises to aid nursing activities (42), self-distraction (42), increasing encounters with patients who have recovered (which alleviates stress by observing a declining trend in the disease) (45), fostering optimism that the disease won’t transmit to the nurse (45), having self-confidence and belief in personal abilities, and enhancing social support (47). Additionally, strategies such as emotion suppression (37), denial of critical situations, substance use, and self-blame (42) were mentioned as negative coping mechanisms.





4 Discussion

According to the results of the present study, several factors can elevate the risk of caring stress among nurses.



4.1 Care workloads

Many previous studies have indicated that workload has a significant effect on caring stress (6, 13, 33, 37, 48). High workloads significantly impact nurses’ stress levels. The constant pressure to meet patient care demands, manage administrative tasks, and handle the emotional toll of nursing can lead to intense stress and strain.

This high stress can take a toll on both their physical and emotional well-being. Nurses often struggle to balance work and personal life, which further adds to their stress (37). Furthermore, nurses may find it challenging to maintain the same level of care, which can result in reduced quality of patient care and cause additional stress as they worry about patient outcomes (52).

High workloads are a primary factor contributing to nurse burnout, characterized by extreme stress, cynicism, and decreased job satisfaction. Burnout exacerbates the stress experienced by nurses, making it a critical concern for healthcare organizations (53). High workloads frequently lead to moral distress among nurses, as they are unable to deliver the planned care to their patients. This moral distress intensifies their stress and may erode their sense of purpose in the nursing profession (35).

The stress resulting from high workloads can have adverse health consequences for nurses, including sleep disturbances, an increased susceptibility to chronic illnesses, and mental health challenges. Therefore, addressing the stress of nurses due to high workloads is crucial for the well-being of healthcare professionals and directly affects the quality of patient care (54). Healthcare organizations must take proactive measures to mitigate these stressors, foster a supportive work environment, and prioritize the mental and physical well-being of their nursing staff.




4.2 Transmitting infections

Transmitting infections in a healthcare setting places immense stress on nurses. Previous research findings have confirmed that the fear of transmitting infections plays a significant role in contributing to caring stress among nurses (6, 14, 37). There were no contradictory results about the effect of fear of transmitting the infection. The fear of transmitting infections significantly impacts the caring stress experienced by nurses, manifesting in various ways within their professional and personal lives. This fear often stems from the inherent risk of exposure to infectious diseases in healthcare settings, especially during pandemics or outbreaks.

Constant vigilance to adhere to infection control protocols, including wearing personal protective equipment (PPE) and maintaining strict hygiene measures, adds layer of stress to their already demanding roles (55). Furthermore, the fear of unknowingly transmitting infections to vulnerable patients or loved ones outside of work can cause emotional strain and heightened anxiety among nurses. This fear affects their mental well-being and influences their decision-making processes and interactions with patients, potentially leading to burnout and decreased quality of care (6).

The constant fear of contracting or spreading infectious diseases creates a challenging work environment. Strict adherence to infection control measures, including wearing personal protective equipment and practicing rigorous hand hygiene, adds to the mental and physical burden (14). The emotional toll of witnessing patients’ suffering and the potential loss of life intensifies the stress. Isolation from patients and their families, combined with ethical dilemmas and heightened workloads, exacerbates the stress endured by nurses. Additionally, the personal risk nurses may pose to their families when returning home after caring for infectious patients adds to their anxiety (45).

To alleviate this stress, healthcare organizations should provide comprehensive support, including education and training, mental health resources, effective communication, and providing resources and personal protective equipment. It’s crucial to recognize and address the stressors nurses face in dealing with the transmission of infections and to prioritize their well-being in these challenging situations (56).




4.3 Stressful thoughts

Researchers have unveiled that the fear of patient death, encounters with patients having complex or rare medical conditions, and decisions related to patient care are significant factors contributing to the caring stress experienced by nurses (14, 33, 44, 47, 49).

The fear of patient death is a profound emotional source of caring stress for healthcare professionals, particularly nurses. Healthcare providers often develop strong emotional bonds with their patients, making the fear of losing a patient a highly distressing experience (49). The emotional attachment they form can foster empathy and compassion but also exposes them to the emotional toll of witnessing patient suffering and, in some cases, death. Patient deaths, especially when they are unexpected or perceived as premature, can trigger feelings of grief and loss among nurses.

The sadness, despair, and profound sense of emptiness accompanying such losses can accumulate over time. In settings where healthcare professionals encounter frequent deaths, this accumulation of grief can lead to a form of cumulative stress, known as “compassion fatigue” (57). Furthermore, when healthcare professionals are unable to prevent patient deaths or provide the level of care, they believe their patients deserve due to factors beyond their control, they may experience moral distress. Moral distress arises when one’s values and ethical principles are compromised, creating internal conflict and a sense of powerlessness. This internal struggle amplifies the emotional stress experienced by healthcare professionals.

Nurses often encounter patients with complex and rare medical conditions. When they lack sufficient knowledge and awareness about a specific disease, it can lead to feelings of insecurity and anxiety. They may experience fear of making mistakes or providing suboptimal care (14). The need to quickly acquire knowledge about an unfamiliar disease or condition can be overwhelming, especially when nurses are already dealing with a heavy workload. This added pressure can intensify their stress (58). On the other hand, ethical stressors frequently emerge when nurses are faced with challenging decisions concerning patient care. They may face situations where they should balance patient autonomy, beneficence, and justice, which can create moral dilemmas (59). Ethical conflicts can lead to moral distress when nurses feel unable to act in a way that aligns with their moral and ethical values. This distress can be emotionally draining and contribute to caring stress (35).

Healthcare organizations should recognize and validate the emotional challenges nurses face. Offering access to counseling services, debriefing sessions, and peer support can help nurses cope with their emotional stress (42). Ensuring manageable workloads and staffing levels can reduce the emotional burden on nurses. Adequate staffing allows nurses to focus on providing quality care rather than feeling overwhelmed by excessive responsibilities.




4.4 Stressful emotions

Another significant factor influencing caring stress, unanimously agreed upon by all researchers, is aggressive behavior from patients and the necessity to provide care without judgment (37, 47, 48). Aggressive behavior exhibited by patients, such as verbal outbursts, threats, physical aggression, or agitation, can create a challenging and often hostile work environment for nurses. These situations can be unpredictable and require immediate and effective responses. The safety of both the nurse and the patient is a significant concern when dealing with aggressive behavior (37).

Nurses may harbor concerns for their safety, as well as the safety of their colleagues and other patients. This constant fear can lead to high levels of stress. Coping with the aggression of patients can take a severe emotional toll on nurses. They may experience various emotions, including fear, frustration, anger, helplessness, and even sadness (60). These emotions can accumulate over time, contributing to caring stress. Nurses often require training in de-escalation techniques and conflict resolution to effectively manage aggressive patient behavior. Having the skills to defuse potentially volatile situations can help reduce the emotional impact of dealing with such behavior.

One of the core principles of nursing is to provide care without judgment. Nurses are ethically and professionally bound to treat all patients respectfully and without bias, regardless of their backgrounds, beliefs, or lifestyles (47). In healthcare, nurses encounter patients with diverse and complex medical histories. These histories may include substance use disorders, past criminal activity, or unconventional lifestyles. The need to withhold judgment while caring for such patients can be challenging. Balancing the commitment to non-judgmental care with personal values and beliefs can take an emotional toll on nurses. They may grapple with their own biases, prejudices, or discomfort when caring for patients whose lifestyles or choices they do not fully understand or agree with (61).

Training in de-escalation techniques and strategies for handling aggressive patient behavior can help nurses to reduce stress. Equip nurses with the skills to defuse tense situations and cope with the emotional impact of aggression. Encourage a non-judgmental and inclusive organizational culture that respects diversity and emphasizes providing care without bias (47). Ensure that nurses have access to support systems and resources, such as counseling services, peer support, and debriefing sessions, to help them manage the emotional challenges of their work (37).




4.5 Stressful communications

Distressing news to patients and their relatives, providing medical advice to patients, and encountering life-threatening situations are among the main stress-inducing communications that many researchers assert have a significant impact on the caring stress experienced by nurses (9, 13, 34, 36, 39).

Nursing often involves delivering difficult or distressing news to patients and their relatives. Discussions about terminal illnesses, end-of-life care decisions, or adverse treatment outcomes can be emotionally draining for nurses. They may absorb the emotional burden of these conversations, leading to feelings of sadness and empathy fatigue (39). Stressful interactions with patients or their relatives may arise from disagreements, misunderstandings, unrealistic expectations, or emotional distress. Nurses should often act as mediators, addressing conflicts and maintaining a calm and professional demeanor. This role can be challenging and contribute to their overall stress (62). Nurses are expected to provide care with empathy and compassion, yet they must also maintain professionalism. Balancing these aspects can be demanding, requiring them to show understanding and support while adhering to clinical guidelines and maintaining emotional detachment (63). This emotional labor can add to their stress.

Nurses often invest considerable time and effort in providing patients with medical advice and treatment plans. When patients do not comply with these recommendations, nurses may experience frustration and concern. They may fear non-compliance could lead to worsened health outcomes or complications (48). Educating patients about their conditions, treatment options, and the importance of following medical advice is a fundamental aspect of nursing care. However, nurses may encounter challenges in patient education, such as language barriers, low health literacy, or resistance to accepting the advice given (64). Nurses often develop a strong sense of responsibility for their patients’ well-being. When patients do not adhere to medical advice, nurses may worry about the potential negative consequences. This concern for patient outcomes can be a significant source of stress.

Life-threatening situations, such as cardiac arrests, respiratory distress, or trauma cases, require nurses to make rapid, critical decisions. The urgency and high-stakes nature of these situations can lead to acute stress. Nurses must act quickly and efficiently to provide life-saving care, leaving little time for reflection (39). Life-threatening situations often involve intense emotions, such as fear, anxiety, and the need to comfort distressed patients and their families. Nurses may absorb these emotions while striving to maintain a calm and reassuring presence. Coping with the emotional intensity of these situations can be emotionally exhausting (39). Nurses who are regularly exposed to traumatic events, such as unsuccessful resuscitation attempts, multiple patient deaths, or severe injuries, are at risk of developing symptoms of post-traumatic stress disorder (PTSD). The emotional toll of witnessing life-threatening situations can lead to long-term psychological distress, further intensifying caring stress (65).

Communication and conflict resolution training can help nurses handle difficult conversations with patients and their families more effectively, reducing the emotional burden (42). Nurses should have access to debriefing sessions and emotional support services to help them process the stress and emotions related to challenging patient interactions and life-threatening situations (14). Healthcare organizations can develop patient education resources that are easily understandable, culturally sensitive, and designed to promote compliance with medical advice.




4.6 Cultural factors

Based on the findings, studies from a diverse range of countries were included. Cultural factors play a pivotal role in shaping the perceptions of caring stress and the coping mechanisms nurses utilize. One key aspect is the cultural definition and interpretation of caring stress itself. Cultural norms and expectations regarding work, family, and societal roles can profoundly influence how nurses perceive and label stressors in their professional and personal lives (66). For instance, in some cultures, there may be a strong emphasis on individual resilience and stoicism, leading nurses to downplay or internalize their stressors rather than seek external support.

Additionally, cultural beliefs about health, illness, and the role of healthcare professionals may impact how nurses perceive their caring stressors. Furthermore, cultural differences in communication styles and social support networks can influence the coping strategies adopted by nurses (46). Some cultures may prioritize seeking support from family and community networks, while others may prioritize seeking support from colleagues or formal mental health services. Moreover, cultural values related to hierarchy and authority within healthcare settings may affect nurses’ willingness to seek help or express vulnerability (36).

Another significant dimension in cultural factors is the presence of migrated nurses. The experiences of migrated nurses within the framework of cultural factors significantly influence the manifestation and management of caring stress in clinical settings (67). Cultural differences in caregiving norms, communication styles, and patient-provider interactions can exacerbate the challenges faced by migrated nurses, leading to heightened levels of caring stress. Migrated nurses may encounter unfamiliar cultural practices, language barriers, and differing patient expectations, which can contribute to feelings of uncertainty and frustration in their caregiving roles (68).

Additionally, acculturative stressors such as adapting to new work environments, navigating complex healthcare systems, and experiencing discrimination further compound caring stress among migrated nurses (67). Understanding and addressing these cultural dynamics are essential for implementing effective strategies to support migrated nurses in managing caring stress and promoting their overall well-being in diverse healthcare settings (69). Overall, by acknowledging and comprehending these cultural influences, healthcare organizations can enhance their support for nurses in managing stress and fostering their well-being.




4.7 Caring stress and COVID-19

The pandemic has exponentially increased the workload and complexity of care, leading to heightened physical, emotional, and psychological strain among nursing professionals. With limited resources, ever-changing protocols, and the constant fear of exposure to the virus, nurses have grappled with unprecedented challenges in delivering quality care while safeguarding their well-being (70). The continual exposure to suffering, loss, and trauma has contributed to a surge in compassion fatigue and burnout, further exacerbating the toll on their mental health. Despite these adversities, nurses have demonstrated unparalleled resilience, dedication, and compassion in the face of adversity, underscoring their invaluable role as frontline heroes in the battle against COVID-19 (71).




4.8 Limitations and strength

The scoping review may be limited to studies published in a specific language or from particular geographic regions. This could exclude valuable research from other linguistic or cultural contexts, leading to language bias. Scoping reviews may not systematically search gray literature sources, such as conference abstracts, theses, or government reports, which could contain relevant information. This could lead to a publication bias. Findings from this study may not be generalizable to all nursing contexts, as they are influenced by the specific studies included in the review. The diversity of healthcare settings, cultural factors, and nurse populations can limit the external validity of the findings.

It’s worth noting that there has been limited qualitative and quantitative research in nursing caring stress and its management. This is the first study that has focused solely on a review of care stressors. As more studies are conducted worldwide on this topic, it becomes possible to expand the evidence base and perform more in-depth reviews. This will help further our understanding of the specific stressors that nurses face and the most effective strategies for managing and mitigating those stressors in the healthcare setting.




4.9 Implications in clinical practice and policy changes

Effective stress management strategies can lead to better patient care and safety. Stressed nurses are more likely to make errors or become less vigilant in their duties, impacting patient outcomes. By addressing caring stress, clinical practice can prioritize patient well-being. Burnout is a significant concern among healthcare professionals, including nurses. High levels of caring stress contribute to burnout and can lead to staff turnover. Stress management techniques can help retain experienced nurses and reduce the costs associated with recruiting and training new staff.

Supporting nurses in managing caring stress is essential for patient care and effective for well-being of healthcare professionals. This can increase job satisfaction, mental health, and overall quality of life for nurses. Stress can impact team dynamics and communication within healthcare teams. By addressing caring stress and providing support, clinical practice can foster a more collaborative and supportive work environment, which is crucial for effective patient care.

Policy changes should advocate for the implementation of recognition and reward systems that acknowledge the efforts of clinical nurses in managing caring stress. Healthcare policies should encourage integrating technology solutions to support nurses in managing caring stress. This may include developing mobile applications for stress tracking and management, virtual support platforms, and telehealth services for accessing mental health support remotely.

According to the results, high workloads, fear of transmitting infections, stressful thoughts, emotional strain, and challenging communications emerged as the major concepts and factors contributing to stress among nurses. Also, some essential ways to manage and diminish stress were presented. Further research is needed to delve deeper into this important issue concerning nurses in the future.
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Objective: This meta-analysis evaluated the effectiveness of mindfulness-based interventions (MBIs) on test anxiety across diverse age groups and intervention modalities.

Methods: Rigorous inclusion criteria were applied to select studies focusing on MBIs as the independent variable, with test anxiety as the outcome. A comprehensive search across multiple databases yielded 18 primary studies, contributing 20 comparisons. Data were extracted on study characteristics, sample sizes, and intervention details, and were analyzed using a random-effects model.

Results: The analyses incorporated 1,275 participants, with MBIs demonstrating a moderate to large negative effect on test anxiety (effect size = −0.716; 95% CI: −1.383 to −0.049). Moderation analysis indicated that mean age, number of sessions, and intervention delivery mode did not significantly influence effect sizes. Publication bias assessment suggested the presence of bias via Egger’s regression (p = 0.025), though Begg and Mazumdar’s test and Duval and Tweedie’s trim and fill method indicated no missing studies.

Conclusion: MBIs are effective in reducing test anxiety, though results should be interpreted with caution due to potential publication bias and unexplained heterogeneity. The impact of MBIs did not vary significantly with participant age, number of sessions, or delivery mode.
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Introduction

Exams, which are difficult for students of all ages, cause performance anxiety. It is an important problem in many countries that can affect students’ achievement and academic performance (D’Agostino et al., 2022). Intense test anxiety causes students to feel emotionally and cognitively challenged and helpless and ultimately negatively affects test success. Test anxiety has become a serious problem as it causes many different negative consequences such as low self-esteem, dropping out of school, lack of social skills, performance anxiety, academic failure and the emergence of various psychological problems (Hughes, 2005). On average, one in two students in Organization for Economic Cooperation and Development (OECD) countries worry about the difficulty of exams and feel very anxious even if they are well prepared for the exam, and school-related anxiety is negatively associated with school performance and life satisfaction (OECD, 2017).

Test anxiety has been defined as the emotional, physiological, and behavioral reactions surrounding the possible consequences of negative evaluation in an upcoming test or exam (Zeidner, 1998). Test anxiety has two main sources: anxiety and affectivity. While the anxiety dimension mostly includes cognitive concerns related to one’s performance, affectivity is mostly autonomous reactions to the test situation (Hembree, 1988). Von der Embse et al. (2018) conducted a meta-analysis study on test anxiety for more than 30 years and found that standardized tests, university entrance exams, grade point average, perceived test difficulty, avoidant coping behaviors, achievement goals, age, gender, self-esteem and self-efficacy were related to test anxiety (Von der Embse et al., 2018).

It is generally assumed that the presence of evaluation stress increases state anxiety, especially in individuals with high trait anxiety. People with high trait anxiety are said to be more sensitive to evaluation anxiety. People with high trait anxiety are characterized by their predisposition to perceive threats. According to Eysenck’s Attentional Control Theory, anxiety disrupts the effective functioning of the goal-directed attention system, especially the two executive functions (inhibition and shifting). When anxious thoughts utilize the limited resources of working memory, fewer resources may remain for targeted tasks (Eysenck et al., 2007). As individuals become more aware of where their attention is, they begin to notice the sensations, thoughts and feelings that arise within them. When we realize that we have been distracted or given full attention to a thought, we can slowly return awareness back to the original object of focus and then watch where the mind goes next. Mindfulness can be defined as “noticing the present experience with acceptance” (Linehan, 1993).

Mindfulness is an awareness of thoughts, feelings and bodily sensations. Mindfulness requires directing and accepting attention to what is happening in the present moment without judgment (Bishop et al., 2004). Although its positive effects are known in many psychological problems, it contributes to the success of individuals by reducing their test anxiety to a tolerable level. Many scientific studies have been conducted on Mindfulness based interventions (MBI) (Kabat-Zinn, 2003; Rapgay and Bystrisky, 2009; Malinowski, 2013). Mindfulness-based programs aim for individuals to learn this approach and use it in their daily lives. Mindfulness-based interventions help individuals to direct their attention to the here and now and learn to approach thoughts differently by realizing that thoughts are just thoughts (Bishop et al., 2004). Mindfulness interventions teach individuals mindfulness-based skills to use more functional strategies by accepting negative thoughts and emotions as they come to mind without judgment (Segal et al., 2012) Individuals increase their awareness through various exercises and practices and learn not to be captive to the negative thoughts that come to their minds. Through mindfulness practices, some cognitive processes such as cognitive flexibility and attention improve (Kuyken et al., 2010).

When we are consciously aware, we experience the world directly, not just through the lens of thought. Thoughts are not reality itself but just symbols and representations that symbolize reality. Mindfulness is in many ways a simple skill, because it only requires using the five senses to become aware of what is happening in the moment (Cardaciotto et al., 2008). While it is easy to be consciously aware for a minute or two, it is difficult to maintain this state of mind. This is against other natural tendencies of the brain. The brain uses its free time to focus on possible problems that need to be solved. This is evolutionarily useful, as it allows us to anticipate threats to our survival. But it is a dysfunctional way to live. Mindfulness is the resource that gives people the security they need, to meet challenging experiences with less resistance. Stress is part of everyday life. In the event of stress, thoughts, emotions and the body are affected and reflected in behavior. Stress distracts attention and concentration, increases anxiety and weakens social skills (Bartlett et al., 2021). Thus, when problems arise, people can act calmly, predictably and get more efficient results. Attention is an important mental power. Through mindfulness techniques the mind trains its attention, can pay more attention to what it wants to achieve and increase performance, it can give more constructive solutions instead of stress and anxiety (Maran et al., 2021).

By training the mind people can bring their attention to daily movements and to the “now” and the activities they are working on. All mindfulness practices draw attention to the present moment. The breath or any other object of focus for mindfulness is always in the present moment. Everything happens in the present moment. When attention is hijacked by a strong sensation or emotion, people lose the present moment. This does not mean that the present moment is really lost; it means that the experience of the present moment is lost. When attention is strong, people can do what they do moment by moment (Purser and Loy, 2013).

Studies have shown that mindfulness approach is effective in regulating students’ anxiety states. Studies have revealed that it affects the density of gray matter in the brain, increases the activation of the prefrontal cortex and reduces the activation of the amygdala, which is activated in situations such as fear and anxiety. Mindfulness interventions leads to permanent and positive changes in anxiety-related areas of the brain (Lutz et al., 2008a; Chiesa and Serretti, 2010; Goldin and Gross, 2010; Hölzel et al., 2011; Taren et al., 2013; Hernández-Saca, 2016). It has been revealed that the amygdala is less activated when individuals add mindfulness practices to their daily practices (Lutz et al., 2008b; Goldin and Gross, 2010). Researchers believe that “the act of deliberately activating the relaxation response inhibits the activation of the sympathetic nervous system in favor of the parasympathetic nervous system” (Edenfield and Saeed, 2012). During mindfulness meditation, the parasympathetic nervous system is activated (Edenfield and Saeed, 2012). And researchers stated that the anxiety response and the relaxation response cannot coexist at the same time. In summary, when the severity of test anxiety increases and its duration is prolonged, deterioration in the performance and disfunctionality in individual’s lives occurs (Linsay, 2002). One of the methods that can be applied to reduce test anxiety to the desired level is mindfulness intervention techniques. If children and adolescents start to benefit from mindfulness practices, they will be more competent in situations such as life stress, academic evaluation, performance anxiety and exam anxiety that they will face in the future. Mindfulness is called an approach that is a mixture of perception and acceptance of what is perceived; mindfulness is to perceive the present moment with a conscious mind and an open, loving and compassionate heart (Kiken et al., 2017).

In previous studies, there are meta-analysis studies showing that mindfulness interventions are effective in reducing anxiety levels (Bamber and Morpeth, 2019; Breedvelt et al., 2019). These meta-analysis studies examined the effect on general anxiety levels. In meta-analysis studies examining the effect of previous test anxiety interventions, they emphasized that the results of techniques including behavioral therapy, cognitive-behavioral therapy and mixed approaches were positive (Ergene, 2003; Von der Embse et al., 2013). However, it is seen that mindfulness-based interventions are quite limited in these studies. It is thought that this study will provide guidance for future research and contribute to the comparison of different interventions. Therefore, the aim of the study is to examine the effect of mindfulness-based interventions on test anxiety. It was also examined whether the effects of mindfulness-based interventions varied depending on age, number of sessions, session frequency and intervention delivery format (online or face-to-face).



Methods


Inclusion/exclusion criteria


Inclusion criteria

In line with the aim of the research, the researches obtained from the literature review were evaluated within the framework of the following criteria:

a. Being a research written in English language.

b. Being a research conducted using an experimental design.

c. Conducting the study with students at all levels of education.

d. The intervention to the level of test anxiety in the study is based on mindfulness-based approach.

e. One of the dependent variables of the study is the test anxiety levels of individuals.

f. Including the arithmetic mean and standard deviation values of individuals’ test anxiety levels and the number of participants.

According to the criteria given in the research, firstly, non-English studies were eliminated. Then, non-experimental studies, studies in which the study group was not students, studies conducted with other theoretical orientations, studies that did not include a control group or studies with different dependent variables other than test anxiety were also excluded. As a result of this elimination process, two articles were excluded from the study due to the lack of standard deviation values in two articles and also the control group was not included in the other four studies. For this reason, it was decided to use articles and thesis that met these criteria in the study and 18 studies that met the criteria were identified.




Data selection

In this meta-analysis, we wanted to combine the results of studies that examined the exam anxiety of mindfulness studies in a nonclinical population.

We searched for publications in the major psychological databases Proquest, Science Direct, Springer link, Taylor & Francis, Web of science, Wiley with the descriptors, “mindfulness,” mindfulness studies, exam- test anxiety, mindful breathing, mindful drawing, brief mindful intervention” In addition, we scanned the references and citations of articles, reviews, and meta-analyses. When we found references of dissertations, we additionally checked if they had been published in the meantime. We included all studies that had been published by 2007–2022.

To be included, primary study researchers must have used mindfulness-based interventions with students and measured specifically test anxiety as an outcome. Both undergraduate, graduate, secondary school, college students were included. We included studies of non-clinical student samples (investigator measured). To be included, studies had to be written in English.

We included primary studies with two-group comparisons (MBI vs. control) as well as studies with pre-test/post-test analysis of MBI (one-group MBI). For the two-group comparisons, we included studies with an MBI group and a no-treatment control group. For the pretest/posttest comparison, we included studies where researchers employed single group pre- test/post-test designs.

In this meta-analysis, we adhered to specific inclusion criteria to ensure the rigor and relevance of our investigation. The studies selected for analysis were required to utilize mindfulness-based interventions (MBIs) as the primary independent variable, with a specific focus on test anxiety as the outcome variable. Our analysis was restricted to experimental study designs; consequently, correlational and qualitative studies were excluded. Eligible experimental studies needed to include both pre- and post-test comparisons, as well as a control group. There were no restrictions based on age group; studies encompassing diverse age demographics were included. Language and publication criteria were also established: studies had to be conducted in English and either published in an academic journal or accepted as a master’s or doctoral thesis. Lastly, it was imperative for the studies to provide necessary statistical data, including means, standard deviations, and sample sizes (N) for both experimental and control groups, to facilitate a comprehensive statistical analysis.



Search strategy

Through search conducted in multiple electronic databases up until May 2023, we sought to identify relevant primary studies. The databases consulted included Seven electronic databases were searched for the studies to be included in the study. These are; Proquest, Science Direct, Springer link, Taylor&Francis, Web of Science, Wiley.

Key search terms employed were “mindful” in conjunction with “test anxiety.” The use of an asterisk as a truncation symbol enabled the inclusion of all possible word endings. Furthermore, to maximize the comprehensiveness of the search, subject headings were thoroughly expanded. A follow-up systematic search was executed employing the same methodology to capture any new studies that may have been published or overlooked during the initial search process, thereby ensuring a comprehensive inclusion of relevant literature in our analysis.



Data extraction

To facilitate structured data collection and analysis, a codebook was developed. It included the following components: study reference (author’s last name and publication year), intervention duration (specified as one session, several weeks, etc.), the number of intervention sessions (counting each meeting as a session), mode of intervention delivery (online or face-to-face), utilized measurement tools along with their respective scoring range (minimum and maximum scores), mean age of participants, and for both experimental and control groups, the sample size, pre-test and post-test means and standard deviations. Additional data extracted included the length of each session, the intervention’s domain, and the type of source (academic article or thesis).



Coding process

The coding process used in the research consists of three parts. In the first part, the imprint of the studies is given. In this context, study number, author/authors, year of publication, type of publication are given. In the second section, information about the content of the research is given. In this context, the name of the mindfulness intervention or technique applied in the research, the application period, the name of the scale applied, the number of sessions, the follow-up test, the placebo group, the session duration and the type of application are given. In the last section, coding was made by giving information about the research data, namely the numbers, averages and standard deviation values of the research groups. In the data coding phase, firstly, all studies were filed in a folder in the form of an electronic file with PDF extension. Then, each study was listed in Microsoft Excel worksheet according to author names and study number. A command connection was established between author names and PDF files. Thus, the necessary connection was provided to obtain the desired information during the coding process. In the third part of the coding process, the coding process was completed by including the data related to the research groups, mean and standard deviation values together with the study numbers and author names of the studies on a separate research Microsoft Excel worksheet.

In all of the studies whose effects were analyzed in this study, different scales were used to measure test anxiety. Sarason test anxiety, Revised test anxiety, State trait anxiety, and Test anxiety scale for maths were used to measure pre-test anxiety level.



Data analyses

Data entry was performed in duplicate to ensure accuracy, and any inconsistencies were rectified. Effect sizes for comparisons between treatment and control groups at the conclusion of the interventions were computed using RStudio software (version 2023.12.0 + 369). We employed a random-effects model that postulates variation in true effect sizes across studies, attributable to disparities in participant demographics and intervention protocols. This approach presupposes a normal distribution of the true effect sizes. Each study was allocated a weight inversely proportional to its internal and between-study variance, facilitating the calculation of the aggregate effect size. To adjust for potential small sample size distortions, Hedge’s g values were calculated. Confidence intervals were set at 95%, assuming a standard normal distribution while accommodating a 2.5% margin of error on both extremes. We assessed heterogeneity by reviewing Forest plots and computing the Q statistic for overall variance, T2 for inter-study variance, and I2 to measure the proportion of effect size variability due to genuine differences among studies. Moderator analyses incorporated variables such as participant age, mode of intervention (online versus face-to-face), session count, and intervention length to investigate sources of heterogeneity. For categorical moderators, we applied methods analogous to ANOVA, whereas for continuous variables, we conducted meta-regression akin to multiple regression. Publication bias risk was evaluated through various methods, including funnel plot analysis of standard errors, Egger’s regression, the Begg and Mazumdar rank correlation test, and the Duval and Tweedie trim and fill procedure. This last method entails estimating and adjusting for the number of missing studies that might skew the funnel plot, recalculating the central effect size and variance accordingly. A significant reduction in the overall effect size raised concerns about potential publication bias. MS Office Excel 2007 and Comprehensive Meta-Analysis (CMA) program were used to create the calculations, tables and graphs used in the findings and interpretation section of the study.




Results

A meticulous search strategy was executed across multiple databases to collate studies investigating the impact of mindfulness-based interventions (MBIs) on test anxiety. Our search encompassed articles up to year 2022, ensuring a comprehensive capture of relevant research. The initial retrieval from electronic databases yielded a substantial volume of studies, which was then meticulously refined. Duplicates were systematically removed, leaving 86 studies for closer examination. The first screening stage involved assessing abstracts against our stringent inclusion criteria, which focused on the use of MBIs as an independent variable and test anxiety as an outcome measure. This stage concluded with 27 studies earmarked for full-text review. Each potential study underwent a thorough full-text evaluation to confirm compliance with our inclusion standards. During this scrutiny, studies lacking adequate statistical information, such as pre-test and post-test means and standard deviations, were excluded. Despite efforts to retrieve missing data by contacting authors, some studies were inevitably omitted from further analysis due to incomplete datasets. Of particular note, one study presented two distinct interventions—one delivered online and the other face-to-face both compared against a control group. To account for the unique characteristics and potential differential effects of each intervention mode, we considered these as separate comparisons within our analysis. Another study explored the efficacy of MBIs over varying durations, specifically 3 weeks and 8 weeks, also in comparison to a control group. Given the differential time frames, these were likewise treated as individual studies. Our meticulous selection process culminated in the inclusion of 18 studies, which encapsulated 20 comparisons due to the distinct intervention types and durations within certain studies. This rich dataset provided a robust foundation for our meta-analytical investigation into the effectiveness of MBIs on test anxiety (see Figure 1).
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FIGURE 1
 Funnel plot observed effect sizes (Cohen’s d) against standard errors.



Descriptive statistics

The analysis encompassed 18 primary studies, yielding 20 distinct comparisons. The studies included a cumulative total of 1,275 participants, with 595 enrolled in mindfulness-based intervention (MBI) groups (mean = 29.75, SD = 21.61) and 680 in control groups receiving no treatment (mean = 34.00, SD = 28.23). Geographically, the studies were predominantly conducted in the United States (9 studies), followed by Iran (4 studies), and one each in Canada, India, Iraq, Norway, and South Korea. The majority of the studies (15) were journal publications, while the remaining three were doctoral dissertations.

The average age of participants across studies was 18.93 years, with a standard deviation of 4.52. The duration of MBI programs averaged 4.05 weeks, with a standard deviation of 3.03, encompassing an average of 9.2 sessions (SD = 11.43). Out of the 20 comparisons, 15 were conducted face-to-face, and 5 employed online modalities. Descriptive characteristics of these studies are given in Table 1.



TABLE 1 Main characteristics of studies included in the meta-analysis.
[image: Table1]



Overall summary effect

The meta-analysis, employing a random-effects model, assessed the efficacy of mindfulness-based interventions (MBIs) compared to no-treatment control groups across 20 comparisons. The aggregated effect size was found to be −0.716 (SE = 0.340; 95% CI -1.383 to 0.049; Z = −2.11, p = 0.035). This effect size is indicative of a moderate to large negative effect, suggesting a substantial reduction in test anxiety due to MBIs. Notably, the analysis uncovered a high degree of heterogeneity among the studies (I2 = 99.95%), with a Q statistic of 104,553.6 (df = 19, p < 0.0001), pointing to substantial variability in the effect sizes across studies. The estimated variance of the true effects (T2 = 2.1275), highlighting the diversity in intervention outcomes. The forest plot, illustrating the individual study contributions, underscores the direction and magnitude of these effects. Each study’s impact is represented proportionally, reflecting its relative weight in the overall effect size calculation. In conclusion, the meta-analysis provides an evidence for the effectiveness of MBIs in diminishing test anxiety. The majority of the included studies reported statistically significant effect sizes, affirming the practical significance of MBIs in this area. The negative sign of the effect size aligns with the anticipated outcome of reduced anxiety levels post-intervention.



Publication bias

Upon scrutiny of the funnel plot, asymmetry was observed, indicating potential publication bias. Egger’s regression revealed a significant intercept [b = 2.93, 95% CI: 2.74–3.13; t (18) = −2.44, p = 0.025], suggesting bias presence. In contrast, Begg and Mazumdar’s test did not signal publication bias (Kendall’s tau = 0.63, p < 0.0001). Duval and Tweedie’s trim and fill method detected no missing studies, implying no adjustment to the effect size was necessary. Due to these mixed findings, caution is advised in interpreting the meta-analytic results (Figure 2).
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FIGURE 2
 Forest plot—Cohen’s d.




Moderation analysis

Moderation analyses were conducted to examine the influence of participant age, number of intervention sessions, and intervention delivery mode on the variability of effect sizes. The meta-regression approach was utilized, treating continuous moderators analogously to a multiple regression framework and categorical moderators through an analysis of variance equivalent. Mean participant age was not a significant moderator of effect sizes in the interventions (b = 0.04, SE = 0.08, z = 0.45, p = 0.65, 95% CI: −0.12 to 0.19), suggesting that the age of participants did not account for the observed heterogeneity in outcomes. Similarly, the number of sessions constituting the interventions did not significantly moderate the effect sizes (b = −0.05, SE = 0.03, z = −1.59, p = 0.11, 95% CI: −0.11 to 0.01), indicating that the frequency of sessions was not a determinant of intervention efficacy within the studies considered. The mode of intervention delivery, categorized as online versus face-to-face, was also not a significant moderator (b = 0.054, SE = 0.82, z = 0.066, p = 0.95, 95% CI: −1.54 to 1.65), pointing to a similar effectiveness of the interventions regardless of delivery method. No substantial reduction in residual heterogeneity was achieved through the inclusion of these moderators, as indicated by high I2 values in excess of 99% for all models. Consequently, the significant heterogeneity among studies persists unexplained by these moderator variable (Figure 3).
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FIGURE 3
 Forest plots of mindfulness interventions on test anxiety.





Discussion

Many meta- analysis have been conducted on the effects of mindfulness for anxiety disorder but not specifically for test anxiety. Centralized exams or exams required for specialization in a field are included in the education systems of all countries, and uncontrollable test anxiety negatively affects physiological, emotional and performance levels of all age groups. Considering the limited studies on test anxiety, which is an indispensable part of the lives of individuals at all age levels and the increasing anxiety levels of various groups as the exams approach, it is thought that there is a need for studies that reveal the effectiveness of mindfulness studies. Therefore, this meta-analysis is conducted for revealing the effect of mindfulness-based interventions on test anxiety.

Researches have shown that mindfulness can affect exam anxiety. Although there are some researches about the interventions of mindfulness on exam anxiety have conducted, no meta-analysis have examined the effects of mindfulness on test anxiety. This article is a meta-analysis of effects of mindfulness interventions on exam anxiety which is conducted with secondary, middle, college, high school and adolescent students sample. At the same time, a limited number of studies examining exam anxiety, which is extremely important for students, have been accessed. The majority of the included studies reported statistically significant effect sizes, affirming the practical significance of MBIs in this area. The negative sign of the effect size aligns with the anticipated outcome of reduced anxiety levels post-intervention.

Although there are many studies demonstrating the positive effect of mindfulness studies on general anxiety disorders (Spijkerman et al., 2016), common psychiatric disorders (Hedman-Lagerlöf et al., 2018), adolescents’ stress, depression, and anxiety in school settings (Fulambarkar et al., 2023), stress management in the general population (Zhang et al., 2024), cognitive performance, emotional problems, stress and coping, resilience in school environment (Zenner et al., 2014), there has been no meta-analysis conducted specifically on the effects of MBSR practices on exam anxiety. This study is important because it is the first study to show that mindfulness-based interventions are effective in reducing students’ test anxiety. According to this research results, MBIs demonstrating a moderate to large negative effect on test anxiety. While supporting the conclusion, we inform that the findings related to publication bias should be taken into account when evaluating the results. Although Duval and Tweedie’s crop and fill method has not detected any missing studies, it is recommended to be careful in interpreting the meta-analytical results. Fulambarkar et al. (2023) conducted a met-analysis of mindfulness studies on adolescents’ stress, depression and anxiety levels in the school setting. As a result of the meta-analysis, the overall effect including stress, depression, and anxiety resulted in a significant improvement with a small effect size.

In a meta-analysis of mindfulness intervention on general anxiety of college students (Bamber and Morpeth, 2019), a certain high effect value was found in the group in which mindfulness meditation was applied compared to the control group. Although there is a meta-analysis on the effect of mindfulness interventions on general anxiety rather than exam anxiety, it was found important to be conducted on student population in order to compare the results.

Another meta-analysis on the effect of mindfulness interventions on the psychological health of children and adolescents (Kallapiran et al., 2015) includes 11 studies and according to the results, it was stated that the psychological health and life satisfaction of children and adolescents in the group with mindfulness intervention increased.

In prior meta-analyses, researchers studied the effects of MBIs on psychological distress and well-being, and attrition rates in university students and adolescents’ stress, depression, and anxiety in school settings (Fulambarkar et al., 2023; Alrashdi et al., 2024). There are other meta-analysis about mindfulness intervention effects on anxiety disorders, and anxiety symptoms in clinical and non-clinical samples (Zhihong et al., 2018; Fumero et al., 2020; Reangsing et al., 2023; Williams et al., 2023). Researchers reported that MBIs significantly reduced anxiety in both clinical and non- clinical samples in the youth population and reduced overall anxiety in adult clinical and non-clinical populations.

When the findings of our study were examined, it was found that mindfulness practices had a positive effect on reducing exam anxiety to a reasonable level. When the control and experimental groups of the studies included in the study were compared, it was found that mindfulness practices had a significant effect on reducing test anxiety of students at various levels. Each study’s impact is represented proportionally, reflecting its relative weight in the overall effect size calculation. In conclusion, the meta-analysis provides an evidence for the effectiveness of MBIs in diminishing test anxiety.

In the literature, there is no study examining the effects of MBIs on test anxiety. This study is considered to be the first meta-analysis of school-based MBIs on test anxiety in the academic field. It provides supportive evidence that students from various levels had reduced test anxiety after MBIs. There is a previous meta-analysis that investigated the effect of MBIs on the general anxiety of university students (Bamber and Morpeth, 2019) and the general ES findings of this study are consistent with the results of our meta-analysis study. Another review and meta-analysis is a school-based mindfulness study (Zenner et al., 2014), which included 19 studies and 1,348 students from Grade 1 to Grade 12. The findings of this meta-analysis are similar to ours. It was found that MBIs contributed positively to the psychological well-being of children and youth. And as similar to our study, heterogeneity calculated as high.

When the moderator variables in our study were examined (age, number of sessions, frequency of sessions and type of intervention), it was found that they did not mediate the effect level of mindfulness-based interventions. It is an important result that the studies conducted in a wide age range from middle school students to university students did not show a significant difference at the age level. While mindfulness-based interventions conducted with children and adolescents had significant effects in children but not in adolescents (Odgers and Jensen, 2020), other studies found that mindfulness interventions conducted with children and adolescents did not have any effect according to age (Zoogman et al., 2015; Kander et al., 2024). On the contrary, in other studies, age was found to be an important moderator (Dunning et al., 2019; Mettler et al., 2023). However, it is useful to emphasize at this point. Although these studies were based on mindfulness, they did not specifically examine its effects on test anxiety and investigated its effects on different variables such as mental health, wellbeing, psychological symptoms, academic achievement, impulsivity, and interpersonal relationships. Looking at the results of the meta-analysis, it can be stated that there is a need for a comprehensive research that reveals the effects of developmental levels as an important moderator. In addition, it should be noted that this study did not include children, but included an age range from middle school to university students and the average age was 18.93.

In this study, it was also observed that other moderator variables such as the number and frequency of sessions and the type of intervention (online or face-to-face) did not have a significant mediating effect of mindfulness-based interventions on test anxiety. This finding is consistent with some of the previous meta-analytic studies on the effects of mindfulness-based interventions (Zoogman et al., 2015; Kander et al., 2024). Previously, in a meta-analysis conducted with college students examining the effect of mindfulness on general anxiety, it was shown that the face-to-face and long-term mindfulness studies of MBIs increased the effectiveness (Bamber and Morpeth, 2019). However, in our study, we observed that these differences in practice did not reveal a significant effect. This may be the result of MBIs worked on general anxiety. This made us think that MBI is more effective in more specific problems and groups. We can say that MBIs are more effective in a specific state anxiety such as exam anxiety.

The findings of the study showed that mindfulness interventions reduced test anxiety in student groups at various levels, but since one of the main problems of meta-analysis studies is publication bias, it is necessary to consider the possibility of publication bias.

Implementing mindfulness-based interventions in schools helps students learn efficiently with mindfulness and then demonstrate what they have learned by controlling their anxiety. These interventions can also be beneficial for both students and teachers’ psychological resilience, psychological well-being, self-esteem and prevention of burn out.



Limitations

One limitation in this meta-analysis is the small number of studies that met our inclusion criteria. Additionally, there was significant heterogeneity among studies.
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Introduction: Despite numerous papers focusing on mindfulness at work, our knowledge about how flow experience and stress as indicators of optimal functioning and wellbeing at work evolve over time during the common mindfulness-based stress reduction (MBSR) program remains limited. Drawing from the transactional model of flow and stress, we argue that a build-up of mindfulness over the training duration not only leads to a decrease in stress but also an increase in flow experience. Thereby, we examine the moderating role of emotional exhaustion amplifying the beneficial effects of mindfulness.

Methods: In a quasi-experimental study, 91 participants completed weekly questionnaires over the course of 8 weeks. Forty six participants in the experimental group took part in the MBSR program, while 45 participants were part of an inactive control group.

Results: Mindfulness and flow showed a significant linear increase over time, whereas stress exhibited a linear decrease. Those who participated in the MBSR training reported an increase in mindfulness that positively and negatively predicted the trajectories of flow and stress, respectively. Emotional exhaustion amplified the effects of the trajectory of mindfulness on the trajectories of flow and stress.

Discussion: These findings suggest that mindfulness can not only reduce stress but can also foster the autotelic experience of flow, especially for chronically depleted individuals. However, more research is necessary to replicate these results and address the limitations of the current study, including the quasi-experimental design, the use of self-report measures, as well as the dropout during the study period.
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 mindfulness-based stress reduction; flow experience; perceived stress; change trajectories; emotional exhaustion


1 Introduction

In the literature on stress and wellbeing, the concept of mindfulness has become a rising and staying star. Core topics in this research tradition have centered around the question of how mindfulness can be systematically fostered by specific training and interventions to enhance mental wellbeing (e.g., Jamieson and Tuckey, 2017; Bartlett et al., 2019). In particular, the mindfulness-based stress reduction program (MBSR) (Kabat-Zinn, 2003) has been successfully applied to reduce stress in the workplace (Khoury et al., 2015; Vibe et al., 2017). However, to craft a more enriching work experience that concurrently enhances performance and wellbeing, it is essential to shift the focus from stress reduction alone to the promotion of optimal functioning. One of the most important indicators of optimal psychological functioning at work is flow experience, which is characterized by an engrossing experience during intense concentration on the current task and therefore fosters wellbeing and performance simultaneously (Csikszentmihalyi, 1975). Previous research about the positive effects of mindfulness on wellbeing and motivation suggests that MBSR training could be utilized beyond a reduction of stress and foster optimal psychological functioning in the workplace (Khoury et al., 2015; Vibe et al., 2017). However, prior studies assessing the effects of mindfulness on flow experience have created mixed results (Sheldon et al., 2015). Hence, despite these potential benefits of mindfulness at work to foster flow experience and the widespread application of the MBSR training off-the-job and within companies (Grossman et al., 2004; Bartlett et al., 2019), our knowledge of whether the MBSR program can successfully enhance optimal experience in the work context, as indicated by flow experience, remains limited.

Even though scholars provided initial evidence that mindful individuals also tend to experience more flow (Kee and Wang, 2008; Moore, 2013), research also showed that mindful perception of the situation and the absorption during flow cannot be experienced simultaneously (Sheldon et al., 2015). Addressing this paradox, we focus on how a build-up in mindfulness over the training duration of several weeks can influence flow and stress. In doing so, we delineate our research model based on the transactional model of stress and flow (TSF) (Peifer and Tan, 2021), which extends the traditional transactional model of stress and coping (Lazarus and Folkman, 1984). In particular, we argue that a build-up of mindfulness over the training duration of the MBSR training enables an increase in flow experience along with a decrease in stress. During the training, participants develop a clearer and more accepting perception of demanding situations as well as more efficient resource allocation (Glomb et al., 2011; Good et al., 2016), which facilitates flow and reduces stress as work situations are perceived as positive challenges rather than stressors (Lazarus and Folkman, 1984; Peifer and Wolters, 2021). Accordingly, with a weekly assessment of mindfulness, flow experience, and stress during the MBSR training and an inactive control group, we examine the change trajectories in these variables as well as their relations. In doing so, we extend previous research about the effects of the MBSR training that has mainly focused on the comparison between pre- and post-measurement (e.g., Bartlett et al., 2019; Dust et al., 2021; Lyddy et al., 2021).

Furthermore, the relations between the change trajectory of mindfulness and the trajectories of stress and flow experience at work are likely contingent upon the individual’s level of resources, indicated by emotional exhaustion, which refers to a chronic state of depleted emotional and physiological resources (Cropanzano et al., 2003). If resources are depleted at work, for instance by job demands, and individuals show high emotional exhaustion, a more efficient allocation of remaining resources is especially important to prevent their interpretation as a stressor but positive challenge. Accordingly, we hypothesize emotional exhaustion to moderate (i.e., strengthen) the positive association between changes in mindfulness and changes in both stress and flow experiences. Figure 1 depicts our conceptual model.
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FIGURE 1
 Theoretical model. The symbol ∆ indicates temporal changes (i.e., trajectories) in the corresponding variables during the mindfulness intervention.


In summary, our study extends the current state of research in at least three ways. Firstly, by focusing on a timeframe of several weeks, we provide new insights into whether mindfulness and related interventions can be utilized to promote flow experiences as critical indicators of optimal functioning at work. Despite certain dimensions of mindfulness and flow appearing incompatible (Sheldon et al., 2015), we contribute to the existing literature on workplace interventions by exploring the potential of the MBSR training to enhance flow experience, thereby opening up new opportunities for cultivating optimal functioning within the workplace. In doing so, our research not only enhances our understanding of the relations between mindfulness and flow but also holds promise for improving wellbeing and performance in work environments.

Second, while previous studies have primarily compared pre- and post-measurements of mindfulness interventions, our study takes a different approach by examining the shape of the trajectory of mindfulness, stress, and flow over time. By investigating the diverse change patterns, such as stable growth or quadratic trajectories, as well as their relationships, we offer new insights into the unfolding of the MBSR program and its effects on individuals in the workplace. This longitudinal perspective enables us to provide a deeper understanding that can inform the development and implementation of more effective mindfulness-based interventions.

Lastly, we highlight the role of interpersonal differences in emotional exhaustion when examining the benefits of mindfulness intervention on flow and stress. As recent evidence suggests that mindfulness-based interventions may not always facilitate psychological health (Farias et al., 2020; Britton et al., 2021), a thorough investigation of how chronically depleted resources interact with changes in mindfulness adds to our understanding of stress prevention and long-term wellbeing stabilization. In other words, we provide novel insights into the interplay of interpersonal boundary conditions and intra-personal changes in mindfulness in predicting employees’ wellbeing over time.



2 Effects of the MBSR training on flow and stress over time

Mindfulness is conceptualized as meta-cognitive awareness that involves an intentional observation of internal and external experiences at the present moment in an accepting and open manner (Good et al., 2016). By decoupling the self (e.g., self-concept, self-esteem, ego) from those experiences, individuals in a mindful state perceive their experiences neutrally (Glomb et al., 2011). The MBSR training is one of the most known mindfulness interventions that entails several mindfulness practices over the course of 8 weeks reducing stress, depression as well as anxiety and fostering (self-)compassion, empathy, and mental health (Eberth and Sedlmeier, 2012; Khoury et al., 2015; for further details about the training program see Santorelli et al., 2017). Considering mindfulness as an explaining mechanism, several reviews and meta-analyses comparing pre- and post-measurements support the claim that the MBSR training reduces stress (e.g., Khoury et al., 2015; Vibe et al., 2017; Bartlett et al., 2019). In contrast, previous studies yield mixed evidence for the effects of mindfulness on the engrossing experience of flow (Kee and Wang, 2008; Sheldon et al., 2015), while the effects of the MBSR training or similar mindfulness interventions have not been investigated yet. In particular, the distinct nature of complete absorption in flow contrasts with the open awareness encompassed in mindfulness (Sheldon et al., 2015). However, facets of mindfulness such as heightened attentional control and present-moment focus may facilitate the experience of flow (Kee and Wang, 2008; Moore, 2013). By resolving this discrepancy, we acknowledge that mindfulness and flow cannot be experienced simultaneously but anticipate that the development of mindfulness, including specific aspects like present-moment attention and sustained attention, throughout the multi-week MBSR training, will contribute to an increase in the frequency of flow experiences.

To further derive our predictions about how changes in mindfulness affect changes in stress and flow during the MBSR training, we draw on the TSF (Peifer and Tan, 2021), which integrates the transactional stress model (Lazarus and Folkman, 1984) and insights from the flow channel model (Csikszentmihalyi, 1975). These models highlight that a similar situation can be experienced as stressful or as positive challenge, depending on the individuals’ perception of demands and available resources. When the perceived demands exceed available resources, individuals may appraise the situation as a threat and experience stress or anxiety (Peifer and Tan, 2021). In contrast, individuals may view a situation as positive challenge and experience flow, when they perceive a high-level balance between those (Peifer and Tan, 2021). Integrating these notions from the TSF with previous research that has repeatedly shown that mindfulness can improve coping with stress and view demanding situations as positive challenges (Garland et al., 2017; Jamieson and Tuckey, 2017; Beer et al., 2020; Sun et al., 2020), we assume that the development of mindfulness during the MBSR training evokes a decrease in stress as well as an increase in flow. In particular, by gradually increasing attention to present-moment experiences and reducing the automatization of cognitive processes during the MBSR program, individuals can evaluate situations more composedly and be less influenced by emotions and automated thought patterns such as worrying. Hence, they can allocate cognitive resources more efficiently (Bishop et al., 2004; Glomb et al., 2011; Good et al., 2016). Further, with increasing mindfulness during the MBSR program, internal and external stimuli such as demands or emotions become more decoupled from initial judgments and observed in an accepting way (Glomb et al., 2011). Therefore, demanding aspects or situations are likely to be less threatening and intruding which reduces perceived stress over time (Beer et al., 2020). In contrast, individuals can concentrate all available resources on the task itself establishing a high-level balance between demands and skills and enabling more flow during the mindfulness training (Beer et al., 2020; Sun et al., 2020).

Despite the aim of the MBSR training to increase mindfulness and decrease stress over time, there is a scarcity of research investigating the specific patterns of change in these variables (Snippe et al., 2017; Andreotti et al., 2018). The MBSR training follows a structured program, which includes weekly training sessions with theoretical explanations and various mindfulness exercises (e.g., body scanning, and present-moment awareness; Santorelli et al., 2017). Participants develop and refine their mindfulness skills through these exercises, leading to a heightened state of mindfulness over time (Baer et al., 2012). Therefore, we expect a consistent and gradual increase in mindfulness, represented by a positive linear trajectory throughout the eight-week training duration. Supporting this prediction, Baer et al. (2012) found descriptive evidence for a linear increase in mindfulness over the training period. By integrating the anticipated linear changes in mindfulness with the established effects on stress and flow, we propose that increased mindfulness will lead to a similar linear increase in flow experience and a decrease in stress. Regarding stress, Snippe et al. (2017) supported a linear decrease over the entire training duration, whereas Baer et al. (2012) observed a (linear) change only after the third week. Positive indicators of optimal functioning, such as the autotelic experience of flow, have not been examined to date. Accordingly, based on notions of the TSF and supported by initial empirical evidence for linear change patterns (Baer et al., 2012; Snippe et al., 2017; Peifer and Tan, 2021), we put forward the following hypotheses:


H1a: Mindfulness exhibits a linear increase over the training duration.

H1b: Flow experience exhibits a linear increase over the training duration.

H1c: Stress exhibits a linear decrease over the training duration.
 

Linking our predictions on trajectories to the proposed effects of MBSR training and mindfulness on flow and stress, we derive the following hypotheses. Because we consider mindfulness as the core mechanism of the effects of the MBSR training (Pascoe et al., 2017; Vibe et al., 2017), we propose changes in mindfulness to mediate the effects of the MBSR training on changes in flow and stress.


H2: The linear increase in mindfulness positively predicts (a) the linear increase in flow and (b) the linear decrease in stress.

H3: The MBSR training positively predicts (a) the linear increase in flow and (b) the linear decrease in stress via the trajectory of mindfulness.
 



3 Moderating effects of emotional exhaustion

Moreover, the effects of changes in mindfulness on changes in flow and stress are likely dependent on the individual level of emotional exhaustion. Emotional exhaustion represents the core dimension of burnout and results from prolonged strain that reflects chronically depleted resources due to high work demands (Demerouti et al., 2001). Whereas emotional exhaustion represents a relatively persistent state that can last over longer time periods (Toppinen-Tanner et al., 2002), fatigue and stress vary largely within individuals and are strongly influenced by current demands (e.g., Baethge and Rigotti, 2013; Hülsheger, 2016). Individuals with high emotional exhaustion have a lower baseline level of available resources, making them more likely to perceive demanding work situations as stressors rather than positive challenges (Trougakos et al., 2015). Mindfulness can be especially helpful for individuals with low resource availability by promoting a clearer perception of the situation which is less influenced by negative experiences such as feeling overwhelmed (Good et al., 2016). Enhanced attentional control enables individuals to stay focused on the task at hand and overcome worries or negative emotions, which also facilitates a more efficient allocation of remaining resources (Glomb et al., 2011). Given the importance of overcoming negative states and effectively allocating limited resources for chronically depleted individuals, we expect the build-up of mindfulness over the training duration to exert stronger effects on changes in stress and flow experience for individuals with high emotional exhaustion compared to those with low emotional exhaustion. Accordingly, previous research has suggested that mindfulness is particularly beneficial for individuals with chronic feelings of depletion and recurring worries or negative moods (Baer, 2003; Creswell and Lindsay, 2014).


H4: Emotional exhaustion amplifies (a) the positive effects of the increase in mindfulness on the increase in flow and (b) the decrease in stress.
 

In conclusion, in the present study, we delineate and examine a moderated mediation model in which we predict that the MBSR program will lead to a linear increase in mindfulness which subsequently leads to a linear increase in flow experience as well as a linear decrease in stress. In addition, we propose that the positive effects of the increase in mindfulness on the increase in flow and the decrease in stress are amplified by individual levels of emotional exhaustion.


H5: Emotional exhaustion amplifies the indirect effects of the MBSR training on the increase in (a) flow and (b) the decrease in stress via the increase in mindfulness.
 



4 Materials and methods


4.1 Sample and procedure

We conducted a quasi-experimental study with an experimental group participating in online-based MBSR classes and an inactive control group. Ethical approval was obtained from the university’s ethical committee (masked for review). The experimental group consisted of participants who enrolled in certified German MBSR trainers’ online classes conforming to the standardized eight-week structure. We contacted all trainers who offered MBSR courses between April and June 2020 asking to forward the informational material to their participants. The inactive control group was recruited during the same time frame through social media and personal contacts. Inclusion criteria were age of at least 18 years and no regular engagement in mindfulness training. Participants in the control group received 15€ for completing the study.

A total of 48 participants in the experimental group and 49 participants in the control group completed the initial questionnaire (T0). Two participants from the experimental group were excluded as their MBSR class was conducted in person, not online, for consistency among all groups. Four participants from the control group were excluded because they reported regular mindfulness practice.1 During the eight-week assessment period (T1–T8) following the pre-questionnaire, all participants received weekly questionnaires measuring mindfulness, flow experience, and stress. Figure 2 displays the final sample sizes for each questionnaire.
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FIGURE 2
 Sample sizes in the experimental and control group at each point of measurement. T0 indicates the pre-questionnaire. T1–T8 indicate weekly questionnaires over the training duration.


Participants included in the final analysis showed an average age of 39.98 years (SD = 14.77). Fifty nine participants were female (65%), whereas 32 participants were male (35%). Sixty eight percent of the participants were working, while 20% stated to be still in education (i.e., in school or university). The remaining participants took care of the household and family members (5%), were retired (5%), or were on job search (3%).



4.2 Measures

Mindfulness was measured retrospectively every week with the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R) by Feldman et al. (2007). We translated the items from English into German based on the back-translation procedure (Brislin, 1970). The 12 items were rated on a scale ranging from 1 (almost never) to 4 (almost always) in relation to last week. An example item is “I could accept the thoughts and feelings I had.”

Flow experience was assessed retrospectively every week by 10 items of the flow frequency scale by Bartzik et al. (2021). The scale consists of three sub-facets absorption, perceived skill-demand-balance, and enjoyment. Items were rated on a scale from 1 (never) to 6 [(almost) always]. An example item is “In the last week, how often did you find yourself completely absorbed in an activity at work/study?”

Stress was measured retrospectively every week with the Irritation Scale by Mohr et al. (2005) which assesses emotional as well as cognitive strain in the work context. The concept of irritation captures a psychological stress reaction with a medium intensity which is less influenced by the fluctuations of work demands but has been shown to capture intraindividual fluctuations in strain (e.g., Dormann and Zapf, 2002; Baethge and Rigotti, 2013). The eight items were rated from 1 (I do not agree at all) to 7 (I completely agree) in relation to the last week. An example item is “I found it hard to detach myself after work.”

Emotional exhaustion was assessed during the pre-questionnaire with six items from the German version of the Maslach Burnout Inventory (MBI-D) (Maslach et al., 1986; Büssing and Perrar, 1992). Items were rated from 1 (this feeling/situation does not occur at all) to 6 (this feeling/situation occurs very often). An example item is “I feel burnt out by my work.”



4.3 Preliminary analysis


4.3.1 Sample characteristics and response rate

The program R was used for all following analyses (Version 1.4) (R Core Team, 2019). We tested whether the experimental and control groups significantly differed in demographic characteristics, study variables during the pre-assessment, and their response rate. Independent t-tests revealed that the experimental group was older than the control group [t(88) = 3.50, p < 0.001; experimental group: M = 45.02, SD = 14.88; control group: M = 34.82, SD = 12.89] and experienced higher stress during the pre-assessment [t(87) = 2.33, p = 0.022; experimental group: M = 3.42, SD = 1.46; control group: M = 2.76, SD = 1.25]. All other variables (i.e., gender, emotional exhaustion, response rate, mindfulness, and flow experience during the pre-assessment) did not differ between both groups (all p > 0.06). In our analyses of the proposed between-person effects, we controlled for age, gender, as well as the baseline measure of mindfulness, flow experience, and stress to account for a possible influence on the examined trajectories.



4.3.2 Construct validity

In order to ensure construct validity, second-order multilevel confirmatory factor analyses were conducted using Maximum Likelihood. The model with separate factors for the variables mindfulness, flow experience (consisting of its three sub-facets), stress (consisting of its two sub-facets) and emotional exhaustion provided the best fit [χ2(406) = 1597.19, p < 0.001; RMSEA = 0.078, 90% CI [0.074; 0.082]; SRMR (within) = 0.062, SRMR (between) = 0.025, CFI = 0.892]. Other models provided a worse fit [e.g., combining all sub-facets of flow and stress: χ2(408) = 1886.77, p < 0.001; RMSEA = 0.087, 90% CI [0.083; 0.091]; SRMR (within) = 0.114, SRMR (between) = 0.025, CFI = 0.866]. These results provide support that our measured variables represent distinct constructs.



4.3.3 Intra class coefficients

Based on a Bayesian random-intercept model, we calculated Intra Class Coefficients (ICCs) for mindfulness (ICC = 0.29), flow (ICC = 0.23), and stress (ICC = 0.24) (Chen et al., 2011; Dust et al., 2021). These results support considerable intra-individual variation and subsequently our analysis of change trajectories over the measurement period.




4.4 Analytical strategy

When analyzing the individual change trajectories and their relation, we used Bayesian estimation because empirical Bayes estimates calculated for each participant are additionally weighted by overall sample information providing a more accurate representation than estimates based on separate regression models for each participant (Chen et al., 2011). Additionally, Bayesian estimation can successfully handle small sample sizes as well as non-normal and skewed posterior distributions, for instance in the case of indirect effects (Zyphur and Oswald, 2015). We relied on the Markov chain Monte Carlo method (MCMC) with non-informative priors because no studies have been conducted that can provide reliable baseline information on the relationships assessed in this study. In doing so, we allow the estimation of the posterior distribution of the parameters to be dominated by the collected data (Zyphur and Oswald, 2015). We followed suggestions by Depaoli and van de Schoot (2017) and assessed several indicators of Bayesian diagnostics to ensure the correct specification of our Bayesian models. Results support the correct convergence of our models, a limited influence of the non-informative prior, the credibility of posterior distributions, and acceptable autocorrelation. These results further suggest that the sample size was sufficient for our model estimation. For further information, please review the Supplementary material or contact the first author.


4.4.1 Analyses of change trajectories (within-person level)

Following recommendations from previous studies (Chen et al., 2011; Dust et al., 2021), we calculated mixed models with a random intercept and fixed slope to examine the change trajectories of mindfulness, flow experience, and stress. Slopes were fixed among participants since we aimed to examine a general trajectory for the whole sample (Dust et al., 2021). We added time as a level 1 predictor, where the baseline measure equaled zero and week eight equaled eight. To rule out non-linearity, we also tested for quadratic and cubic slopes in all outcomes. Table 1 provides information about the parameter estimates.



TABLE 1 Means, standard deviation, correlations, and Cronbach’s alpha.
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4.4.2 Analyses of the moderated mediation (between-person level)

For our analyses on the between-person level, we obtained the empirical Bayes estimates for each trajectory from linear mixed models with random intercept and random slope. The slope was allowed to vary among participants to obtain individual growth estimates for each participant. The individual trajectories of mindfulness, flow, and stress were saved as additional variables to allow for a simultaneous assessment of all propositions. This procedure follows previous work by Chen et al. (2011), which was adapted several times to integrate change trajectories in mediation models (e.g., Dust et al., 2021). Treatment was dummy-coded with one equaling participation in the experimental group and zero equaling participation in the control group. We grand-mean centered emotional exhaustion and the trajectory of mindfulness before including their interaction in our model to avoid multicollinearity (Mackinnon et al., 2004).

Firstly, we examined the effects of the MBSR training on the trajectory of flow and stress via the trajectory of mindfulness (model 1). As the next step, we included emotional exhaustion as a moderator (model 2). To test the proposed moderated mediation (see Figure 1), we additionally estimated four conditional indirect effects for higher and lower values of emotional exhaustion (± 1 SD). Initially, we controlled for age, gender, and the individual baseline of mindfulness, stress, and flow experience in both models. Because age and gender did not exert a significant effect on any outcome, we excluded them in the final analysis to avoid biases in parameter estimates due to non-essential covariances (Becker et al., 2016). Table 2 summarizes parameter estimates based on Bayes estimation for model 1 and model 2. Furthermore, we created Johnson-Neyman plots which display the band of significance for the simple slopes across the observed range of the moderator (Bauer and Curran, 2005; Preacher et al., 2006).



TABLE 2 Bayesian mixed models with random intercept and fixed slopes to examine trajectories of mindfulness, flow and stress.
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5 Results

Table 1 summarizes descriptive statistics of the measured variables including means, standard deviations, and Cronbach’s alpha.


5.1 Analyses of change trajectories (within-person level)

In support of our first hypotheses, the mixed models with random intercepts and fixed slopes revealed a linear increase in mindfulness and flow experience over the training duration along with a linear decrease in stress (model 1). Neither the quadratic nor cubic slope reached significance for any of the outcomes (models 2 and 3). Please see Table 2 for information about parameter estimates.



5.2 Analyses of the moderated mediation (between-person level)

As summarized in Table 3, our results revealed a positive effect of the MBSR training on the trajectory of mindfulness in model 1 (b = 0.014, SE = 0.005, 95% CI [0.005; 0.023]). Further, in line with our second hypothesis, the present data provided support for the positive effects of the trajectory of mindfulness on the trajectory of flow and negative effects on the trajectory of stress because the corresponding credible intervals exclude zero (flow: b = 0.809, SE = 0.144, 95% CI [0.530; 1.094]; stress: b = −0.251, SE = 0.075, 95% CI [−0.396; −0.104]). In order to test the trajectory of mindfulness as a mediator in the relation of the MBSR training to the trajectories of flow and stress, we calculated indirect effects for both outcomes. In line with hypotheses 3a and 3b, we found evidence for a positive indirect effect of the MBSR training on the trajectory of flow (flow: b = 0.011, SE = 0.004, 95% CI [0.003; 0.020]) and a negative indirect effect of the MBSR training on the trajectory of perceived stress (stress: b = −0.004, SE = 0.002, 95% CI [−0.007; −0.0004]). Model 1 could explain 30% of the variance of the trajectory of mindfulness, 43% of the variance of the trajectory of flow experience, and 57% of the variance of the trajectory of stress.



TABLE 3 Bayesian estimates for the calculated path model.
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As the next step, we tested the moderating effects of emotional exhaustion in model 2. Emotional exhaustion moderated the effects of the trajectory of mindfulness on the trajectory of flow (b = 0.237, SE = 0.104, 95% CI [0.030; 0.442]) and the trajectory of stress (b = −0.161, SE = 0.051, 95% CI [−0.261; −0.059]), supporting hypotheses 4a and 4b. The Johnson-Neyman plots (depicted in Figures 3, 4) show that emotional exhaustion strengthens the positive and negative relationships between the trajectory of mindfulness and, respectively, the trajectory of flow and the trajectory of stress. Further, we calculated the conditional indirect effects of the MBSR training on the trajectories of flow and stress via the trajectory of mindfulness for higher and lower values of emotional exhaustion (± 1 SD). The results reveal a positive conditional indirect effect on the trajectory of flow for individuals with high emotional exhaustion (b = 0.015, SE = 0.006, 95% CI [0.004; 0.026]), but not for individuals with low emotional exhaustion (b = 0.007, SE = 0.004, 95% CI [−0.0005; 0.014]). Similarly, we found a negative conditional indirect effect on the trajectory of stress for individuals with high emotional exhaustion (b = −0.006, SE = 0.002, 95% CI [−0.011; −0.001]), but not for individuals with low emotional exhaustion (b = −0.0005, SE = 0.001, 95% CI [−0.003; 0.002]). Hence, our results support hypotheses 5a and 5b. Model 2 could explain 30% of the variance of the trajectory of mindfulness, 44% of the variance of the trajectory of flow experience (∆R2 = 0.02), and 61% of the variance of the trajectory of stress (∆R2 = 0.04).
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FIGURE 3
 Johnson-Neyman plot showing the interaction between the trajectory of mindfulness and emotional exhaustion on the trajectory of flow experience. Simple slope estimates for the effect of the trajectory of mindfulness and the trajectory of flow experience are displayed on the y-axis depending on emotional exhaustion (x-axis). Emotional exhaustion is plotted only among the centered observed range (min = −1.67, max = 3.33). The moderated effect reaches significance for emotional exhaustion being greater than −1.44.
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FIGURE 4
 Johnson-Neyman plot showing the interaction between the trajectory of mindfulness and emotional exhaustion on the trajectory of stress. Simple slope estimates for the effect of the trajectory of mindfulness and the trajectory of flow experience are displayed on the y-axis depending on emotional exhaustion (x-axis). Emotional exhaustion is plotted only among the centered observed range (min = −1.67, max = 3.33). The moderated effect reaches significance for emotional exhaustion being greater than −0.46.





6 Discussion

Our study explored the temporal changes in mindfulness, stress, and flow experience during the MBSR program as well as their relations. Building on previous research, we found a consistent linear increase in mindfulness and a linear decrease in stress over the training duration. Additionally, based on the TSF (Peifer and Tan, 2021), our findings supported the notion that the MBSR training can promote optimal functioning, as indicated by a linear increase in flow experience. Moreover, we investigated the moderating role of emotional exhaustion and revealed that individuals with high emotional exhaustion benefited more from the effects of mindfulness on flow experience and stress reduction.

Whereas some interventions have been implemented in sports to foster flow experience (e.g., Koehn et al., 2014; Scott-Hamilton et al., 2016), only a few have been developed for the workplace (for an exception see Bartzik et al., 2021). Our findings support the idea that mindfulness and related interventions, such as the MBSR training, have the capacity to foster flow, despite certain dimensions appearing incompatible. While flow and mindfulness have been regarded as conceptually divergent, with mindfulness involving broad attentional awareness and self-awareness while flow entails a narrow focus without self-awareness (Sheldon et al., 2015), our study supports the proposition that the development of mindfulness over time can facilitate flow. By cultivating a clearer perception of demanding situations and efficient allocation of cognitive resources, individuals can gradually shift their interpretation of these situations as positive challenges rather than stressors. This notion from the TSF (Peifer and Tan, 2021) is also supported by previous research indicating the positive impact of mindfulness on the reappraisal of situations (Garland et al., 2015, 2017). By revealing a positive relationship between temporal changes in mindfulness and flow during the MBSR training, our study bridges the gap between the incompatibility of certain dimensions of mindfulness and flow and the potential of mindfulness to enhance flow. Taking a longitudinal perspective in investigating the effects of mindfulness on flow, we extend previous research that primarily relied on pre- and post-measurements of mindfulness interventions and enhance our understanding of the dynamic relationship between these constructs, which can inform the development of more effective mindfulness-based interventions to promote optimal functioning at work. In future research, it is important to explore and compare the effects of different mindfulness-based interventions on flow, considering factors such as the duration of interventions, specific exercises employed (e.g., breathing exercises, body scans, meditation), and the target audience (e.g., employees, leaders), to further enhance our knowledge in this area.

Furthermore, our study adds to the current literature on the effects of mindfulness interventions by investigating the shape of the trajectories of mindfulness, stress, and flow over time. Previous research has largely overlooked the diverse change patterns and their relationships within mindfulness interventions. By examining the shape of trajectories of these variables, we provide a deeper understanding of how the MBSR program unfolds and its effects on individuals in the workplace. Our results indicate a positive linear increase in mindfulness and a linear decrease in stress over the training duration, aligning with previous studies that have also observed a gradual increase in these variables during MBSR training (Baer et al., 2012; Snippe et al., 2017) and other mindfulness-based interventions over several weeks (Garland et al., 2017; Andreotti et al., 2018). Contrary to results from Baer et al. (2012), who revealed a reduction in stress only starting in the third week, and the findings from a qualitative analysis by Isbel et al. (2020), who revealed greater effort toward the beginning and greater benefits toward the end of a long-term intervention, a linear change implies a continuous growth of mindfulness and reduction of stress, independently of the current time point. Despite the aim of most mindfulness-based interventions to increase optimized functioning (Kabat-Zinn, 2003; Good et al., 2016), surprisingly, the temporal changes in flow experience during the MBSR program have not been extensively examined. Our study fills this gap by revealing a linear increase in flow experience, expanding our understanding of the effects of mindfulness interventions on individuals’ overall wellbeing. In light of previous research showing curvilinear trajectories in other wellbeing indicators such as rumination and heart rate variability (Andreotti et al., 2018; Krick et al., 2021), future studies shall continue to explore the trajectories of various indicators of wellbeing separately. Accordingly, future studies may also assess how other indicators of wellbeing and optimal functioning that have been investigated as outcomes of the MBSR training, such as emotional regulation, quality of life, or physical health (Eberth and Sedlmeier, 2012; Vibe et al., 2017), develop during the training duration.

Lastly, as predicted by our fourth hypothesis, emotional exhaustion amplified the positive effect of the trajectory of mindfulness on the trajectory of flow experience as well as the negative effect on the trajectory of stress. Especially in demanding sectors, such as health care or education, where emotional exhaustion tends to be concerningly high (Bridgeman et al., 2018; Park and Shin, 2020), a mindfulness-based intervention can be helpful to reduce stress and enable the experience of flow, which has been associated with higher wellbeing and performance (Peifer and Wolters, 2021). These results are particularly important in light of recent research that revealed potential negative effects of mindfulness and meditation such as increased stress, anxiety, or negative affect under certain circumstances (e.g., Britton, 2019; Farias et al., 2020; Britton et al., 2021). By examining the impact of the MBSR training on the wellbeing of chronically depleted individuals, we ensure that those who may be vulnerable to side effects can still benefit from the intervention, leading to enhanced wellbeing rather than diminished outcomes. Furthermore, in the long term, higher levels of mindfulness may also reduce emotional exhaustion (Hülsheger et al., 2013; Good et al., 2016). In line with this, in a randomized controlled trial, Verweij et al. (2018) could reveal a negative effect of the MBSR training on emotional exhaustion for individuals with high baseline levels of emotional exhaustion. These results conform with our proposition that the MBSR training is more beneficial for chronically depleted individuals and additionally imply circular effects (i.e., the intervention reduces emotional exhaustion which in turn reduces the beneficial effects of the intervention on emotional exhaustion). Further, emotional exhaustion and flow experience show a negative relationship (Aust et al., 2022), so that the training might be even more effective to increase optimal functioning for depleted individuals. Future studies that investigate the effects of mindfulness-based interventions on indicators of wellbeing and performance should take these results into account and test for possible baseline interactions as well as circular effects.


6.1 Limitations

In the following, we discuss several limitations of the present research. First, since our participants were not randomly allocated to the experimental and control groups, a selection bias might lead to systematic differences between the two groups such as different interests in participation in a mindfulness-based stress reduction training. Even though both groups did not statistically differ in their age, the initial level of mindfulness, flow, or emotional exhaustion and we controlled for age, gender as well as possible baseline effects, future studies should consider an experimental design with randomization and an active control group. Second, all data has been collected retrospectively each week via self-report. Thus, the common method bias and memory biases could lead to a potential measurement error (Podsakoff et al., 2003). Further studies could additionally assess physiological correlates over longer time periods of flow experience and stress, such as heart rate variability or cortisol levels, to overcome this limitation (e.g., Peifer and Tan, 2021). Further, neuroplasticity represents an important physiological indicator of mindfulness that is not directly linked to stress responses and might be integrated into further research as well (Good et al., 2016). Third, we measured mindfulness, flow experience, and stress simultaneously over the duration of 8 weeks. Even though the MBSR training allows us to manipulate mindfulness, we cannot ensure a causal effect of mindfulness on flow experience and stress with our design. A bi-directional relation should be investigated in future studies. Fourth, due to the longitudinal design of our study, we faced a considerable dropout during the intervention, with only 21 and 26 participants in the experimental and control group, respectively, during the last week. The relatively small sample size at the end of the study period reduces statistical power, which decreases the chances to reveal small effects, but also increases the risk of a sample bias. Fifth, because of this longitudinal design, we measured mindfulness with the CAMS-R questionnaire as a relatively short questionnaire (Feldman et al., 2007). However, the questionnaire does not allow a separate investigation of different sub-facets. Because different facets such as acceptance or attentional control might have a different influence on flow experience and stress, future research should investigate those separately. Despite the limitations discussed, the current study provides an important starting point to better understand how and for whom long-term mindfulness interventions foster flow experience and reduce stress over time.




7 Conclusion

In conclusion, we were able to shed light on how an MBSR intervention enhances wellbeing in the work context and for whom mindfulness is most beneficial. Based on the TSF, we provide a profound theoretical explanation of how increases in mindfulness are associated with increases in flow and decreases in stress during the MBSR training. In doing so, this research expands the application of mindfulness in the workplace by examining flow experience as an indicator of optimal psychological functioning. Additionally, we demonstrate that the program is particularly beneficial for individuals with high emotional exhaustion. These findings highlight the potential of the MBSR intervention to support the wellbeing and mental health of depleted employees.
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Introduction: This study aimed to explore the time-varying impact of the Mindfulness-Based Stress Reduction (MBSR) program, specifically examining its effects on various variables 3 months, 1 year, and 3 years after program completion. Additionally, the study aimed to identify the barriers and facilitators in maintaining mindfulness practice over time and the preferred mindfulness practices among participants in three distinct time groups.

Methods: The study utilized a qualitative research design, conducting semi-structured interviews with 45 participants who had completed the 8-week MBSR program at different time points. Thematic analysis was employed to analyze the qualitative data obtained from the interviews, allowing for the identification of key themes and patterns.

Results: The findings revealed that the effectiveness of the MBSR program varied at different times and across different variables. Immediately after completing the program, participants experienced a significant decrease in stress levels and an increase in awareness. One year later, the program continued to have positive effects on inner calm, coping mechanisms, and relationships. Three years after completing the program, its long-term impact was observed in the adoption of a mindful lifestyle, increased compassion and kindness, and ongoing personal growth.

Discussion: The study highlights the transformative potential of the MBSR program beyond short-term symptom relief. The long-term effects observed in overall wellbeing emphasize the sustained efficacy of mindfulness-based interventions. The identified barriers and facilitators in maintaining mindfulness practice provide insights for program implementation and individual engagement. By understanding the long-term impact and preferences of participants, tailored interventions can be developed to maximize the benefits of the MBSR program for individuals over time.
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long-term impact, Mindfulness-Based Stress Reduction (MBSR), mindfulness-based intervention (MBI), Mindfulness practice, qualitative research, semi-structured interviews, thematic analysis


1 Introduction

Mindfulness-Based Stress Reduction (MBSR) is a program developed by Jon Kabat-Zinn in the late 1970s. As a group program, it combines elements of mindfulness meditation, Hatha yoga and body awareness practices to discover stress triggers and unhelpful automatic stress reactions to help individuals manage stress, and improve overall wellbeing (Kabat-Zinn, 1982). The standardized 8-week program aims to cultivate non-judgmental awareness of the present moment, enhance self-compassion, enabling individuals to respond to stressors with greater clarity and resilience (Kabat-Zinn et al., 1985; Kabat-Zinn, 2003). Participants engage in structured weekly meetings, each lasting ~2 to 2.5 h, over a period of 8 weeks. These sessions follow a standardized curriculum (Table 1). Additionally, a 5-h silent retreat is conducted during the sixth week. The weekly gatherings consist of both formal and informal mindfulness exercises, followed by group discussions. Participants are also provided with audio-guided meditation and exercises through recordings, complemented by a comprehensive handbook. In addition to attending these sessions, participants are encouraged to incorporate mindfulness practices into their daily routines through daily homework.


TABLE 1 The 8-week MBSR program.

[image: Table 1]

MBSR has gained popularity and recognition for its effectiveness in various settings, including healthcare, education, politics, sports, and workplace environments. Research on MBSR has demonstrated promising results in promoting wellbeing and reducing psychological distress (Frank et al., 2015; Ghawadra et al., 2019; Lomas et al., 2019). Moreover, mindfulness practices have been associated with decreased anxiety (Goldin and Gross, 2010; Vøllestad et al., 2011), burnout prevention (Kinnunen et al., 2020), reduced depression symptoms (Mathew et al., 2010), and improvements in attention and overall mental health (Solhaug et al., 2019). The benefits of mindfulness-based interventions extend beyond individual wellbeing, impacting interpersonal relationships, work-related outcomes, and quality of life (Skoranski et al., 2019; Chu and Mak, 2020; McNall et al., 2021; Yavuz Sercekman, 2023). The mechanisms underlying these benefits are thought to involve increased self-awareness, enhanced cognitive flexibility, and improved emotion regulation, resilience, and self-compassion (Lao et al., 2016; Zou et al., 2020). Additionally, research on MBSR has demonstrated positive effects on physical health outcomes (Grossman et al., 2004). Studies have indicated that MBSR can improve immune system functioning, cardiovascular health, blood pressure and cortisol levels, sleep quality, and reduce chronic pain (Carlson et al., 2007; Brand et al., 2012; Pascoe et al., 2017; Chen et al., 2020). Mindfulness practice can result in enduring changes in brain structure and function (Kral et al., 2018).

There is a growing interest in understanding the long-term impact of the program (Staffaroni et al., 2017; de Vibe et al., 2018; Ribeiro et al., 2018; van Dijk et al., 2022). Despite the growing body of evidence supporting the immediate and long-term benefits of MBSR, yet the sustainability of these benefits is less understood. The duration for which individuals continue to practice mindfulness techniques after a program ends, and the persistence of the benefits, are still unclear. It is necessary to investigate if the effects of MBSR offer temporary relief or result in long-term, sustainable changes that aid in continuous stress management and enhance wellbeing. Understanding this aspect is crucial to measure the full potential of MBSR and its role in fostering lasting improvements in mental and physical health. In addition, it is necessary to comprehend the varying effects of MBSR over time and gain insight into the diverse impacts of MBSR across different time groups to provide a comprehensive understanding of its overall influence. This allows us to understand that the benefits of MBSR may develop gradually and continue evolving beyond the immediate post-program period. It can also enable the creation of tailored interventions and empowers individuals to make informed decisions about their mindfulness practice. This knowledge can assist participants in setting realistic expectations and motivate them to continue their mindfulness practice, knowing that the full benefits may take time to emerge. Thus, this research investigates the effects of the MBSR program over time, specifically examining the impact on various variables 3 months, 1 year, and 3 years after program completion. Additionally, the study explores the barriers and facilitators in maintaining mindfulness practice over time and identifies the preferred mindfulness practices among participants in three distinct time groups.



2 Method

This study employed a qualitative research methodology, known for its ability to provide rich, context-sensitive, and nuanced insights into participants' subjective experiences. This method allowed for a thorough exploration of participants' perspectives, attitudes, and behaviors regarding the Mindfulness-Based Stress Reduction (MBSR) program over time. Although quantitative methods can deliver valuable statistical data on key variables like emotion regulation, mood, wellbeing, and quality of life, they may not fully capture the complexity of human experiences. Therefore, a qualitative approach was deemed more appropriate for this study. In this context, semi-structured interviews were conducted with participants who had completed the program at three distinct time points: 3 months (T1), 1 year (T2), and 3 years (T3) post-program completion. These intervals were deliberately selected based on theoretical and empirical considerations. The first time point, T1, reflects short-term effects and captures immediate changes and the initial integration of mindfulness practices into daily routines. The second time point, T2, represents a medium-term effect, allowing for the exploration of the program's impact once the novelty has worn off and the practices have been further integrated or potentially abandoned. Finally, T3 provides insight into the long-term sustainability of the practices and the program's enduring effects, offering a comprehensive understanding of the MBSR program's influence over an extended period. These intervals collectively provide a broad temporal spectrum for evaluating its effects at different stages, thus facilitating a thorough understanding of the program's longitudinal impact and the sustainability of mindfulness practice. Participants who had completed the program at other time intervals, such as 7 months post-completion, were not included in this study to maintain the consistency and clarity of the temporal stages under investigation.

The qualitative data obtained from the interviews were subjected to thematic analysis to identify key themes and patterns. Thematic analysis (TA) was chosen as the qualitative data analysis method for this study due to its suitability for exploring patterns and themes within a large dataset of interview transcripts (Clarke et al., 2015). The method is a widely used and versatile approach that offers several key strengths that make it a useful method for this study. First, the flexibility of thematic analysis was crucial for this research as it enable to adapt the analysis to the specific research questions and context of the study. The MBSR program is a complex intervention with multiple dimensions, and it is needed a method that could capture the diverse experiences and perspectives of the participants. Thematic analysis provided the flexibility to explore the data in an open and iterative manner, enabling the emergence of new themes and insights that might not have been anticipated at the outset of the study (Peel, 2020). This flexibility allowed to delve deeply into the participants' experiences and gain a comprehensive understanding of the sustained impact of the MBSR program over time. Second, thematic analysis offered the ability to capture the richness and depth of the participants' experiences. By analyzing their own words and narratives, TA ensured that their voices were central to the analysis (Braun and Clarke, 2006). This was particularly important for a study examining the long-term and time-varying effects of the MBSR program, as it allowed to gain insight into their subjective experiences and the ways in which mindfulness practices were integrated into their daily lives. Furthermore, thematic analysis provided a systematic yet flexible framework for theory development (Riger and Sigurvinsdottir, 2016; Terry et al., 2017). By allowing to develop concepts, constructs, and themes grounded in the data, TA facilitated the generation of insights and theoretical frameworks that could inform future research and practice.

The iterative process of coding and theme development in thematic analysis helped to identify patterns and connections within the data, leading to a deeper understanding of the mechanisms underlying the sustained benefits of the MBSR program. This theoretical grounding is essential for advancing the field of mindfulness-based interventions and developing effective strategies to support individuals in maintaining their mindfulness practice. These strengths of thematic analysis were instrumental in providing a comprehensive understanding of the sustained impact of the MBSR program and its practical implications for researchers and practitioners in the field of mindfulness-based interventions.


2.1 Participants

The study recruited individuals from Turkiye who had participated in an 8-week MBSR program. Purposive sampling selected participants from three distinct time groups. As the researcher has been teaching the MBSR program since 2019, she shared the research announcement on her social media platforms (LinkedIn and Instagram) and via newsletters to previous participants who had given consent. Other mindfulness teachers also amplified the recruitment effort by sharing the invitation on their accounts. Prospective participants expressed interest by responding via email. A pre-registration form assessed their eligibility. Participants included in the study were those who had completed the MBSR program either 3 months, 1 year, or 3 years ago. Individuals who completed the program outside these time frames or participated in other mindfulness-based interventions or teacher training programs after the MBSR were excluded. Ultimately, 15 individuals from each group were selected, totaling 45 participants. The sample was diverse in terms of age, gender, and background, enhancing the generalizability of the findings. Out of the 45 participants, 37 are employed full-time in various sectors, including healthcare and medical, education, finance and banking, manufacturing, retail and e-commerce, professional services and tourism, government and public administration, non-profit organizations, and construction and engineering. There are eight individuals who are currently not working due to reasons such as maternity leave, job searching, or recently leaving their jobs. Additional participant details are summarized in Table 2.


TABLE 2 Participant characteristics.
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2.2 Procedure

Semi-structured interviews were conducted in October 2023 with the participants to gather qualitative data on their experiences with the MBSR program and its effects. The interviews were conducted individually using Zoom or Teams and lasted ~45 min to 1 h. The interviews were audio-recorded with the consent of the participants, and detailed field notes were taken during and after each interview to capture non-verbal cues and contextual information.



2.3 Data analysis methods

In this study, a thematic analysis was used to analyze the qualitative data obtained from the interviews. The analysis followed a six-phase process: familiarization with the data, generating initial codes, searching for themes, reviewing themes, defining, and naming themes, and producing the final report (Braun and Clarke, 2006). Throughout the analysis process, MAXQDA, a software specifically designed for qualitative data analysis, was utilized to efficiently organize, and retrieve data. This software facilitated the management of the large amount of qualitative data and allowed for easy navigation between different segments of the interviews.

The analysis was conducted in a systematic and iterative manner to ensure the reliability and validity of the findings. First, the audio recordings of the interviews were transcribed verbatim, and the transcriptions were reviewed multiple times to gain familiarity with the data. This familiarization phase allowed for immersion in the participants' experiences and ensured a deep understanding of the context. Next, initial codes were generated by identifying patterns, concepts, and recurring ideas within the data. This involved a systematic and inductive process of labeling and categorizing the data. The codes were organized into potential themes by grouping together related codes. This phase allowed for the identification of meaningful patterns and connections within the data. The identified themes were then reviewed and refined through an iterative process of comparison and contrast. This involved revisiting the raw data and ensuring that the themes accurately captured the participants' experiences. The themes were defined and named to provide a clear and concise representation of the data. The final themes were used to interpret and present the findings in a coherent and meaningful manner.

It is important to note that as the researcher conducting the analysis, my active involvement in applying the thematic analysis approach played a crucial role in shaping the interpretation of the data. By immersing myself in the participants' narratives, actively coding and organizing the data, and making meaning out of the themes, I contributed to the analytic process. The findings of the thematic analysis were interpreted within the context of relevant scholarly fields, such as mindfulness-based interventions, psychological wellbeing, and coping mechanisms. By connecting the analysis to these fields, the interpretation of the findings was grounded in existing theoretical frameworks and contributed to the broader understanding of the sustained impact of mindfulness-based interventions, specifically the Mindfulness-Based Stress Reduction (MBSR) program. Overall, the thematic analysis process allowed for a rigorous exploration of the qualitative data, enabling the identification of key themes and patterns that shed light on the long-term and time-varying effects of the MBSR program.




3 Results

The findings of this study demonstrate different levels of effectiveness of the MBSR program among different time groups and variables. Additionally, the study investigated the barriers and factors that facilitate the maintenance of mindfulness practice over time. It also identified the most preferred mindfulness practices among participants from three different time groups: those who completed the MBSR program at 3 months (T1), 1 year (T2), and 3 years (T3) after program completion.


3.1 Impacts of the MBSR program across time groups and variables

The 45 interviews yielded a total of 198 codes, which were categorized into 51 categories and further grouped into nine subthemes under three main themes (Figure 1). Thematic analysis of the qualitative data highlighted significant differences in the effects of the MBSR program among participants in three different time groups. The following themes emerged:
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FIGURE 1
 Time-varying impacts of the MBSR program across groups.



3.1.1 Immediate impact (3 months after program completion)

The MBSR program appears to be most effective in reducing stress levels shortly after completion. Participants reported immediate benefits in stress reduction and increased awareness.


3.1.1.1 Stress reduction

The participants who were involved in this group have reported experiencing significant reductions in their stress levels shortly after they completed the program. They described a state of increased relaxation and an enhanced ability to cope with the stressors they encounter in their daily lives. The program appears to have equipped them with effective stress management tools and strategies, resulting in an overall improved mental wellbeing.

P4, T1: “I noticed a significant reduction in my stress levels after completing the program. I feel more relaxed and better equipped to handle the daily stressors that come my way.”



3.1.1.2 Increased awareness

Many participants acknowledged a significant increase in their awareness levels regarding their own thoughts, emotions, and physical sensations. They articulated a newfound understanding and attentiveness toward their mental and emotional state, as well as a heightened awareness of their bodily sensations. This increased awareness allowed them to be more present and mindful in their daily activities. They reported a noticeable improvement in their capacity to remain in the present moment, fully engaged and mindful, whether they were involved in work, interpersonal relationships, or personal pursuits.

P8, T1: “I have become more aware of my thoughts, emotions, and body. I find myself being more present and mindful in my daily activities, which has brought a greater sense of clarity and awareness to my life.”




3.1.2 Sustained benefits (1 year after program completion)

The program's effects on reducing stress and increasing awareness seem to be long-lasting. Additionally, participants in this group reported experiencing positive effects on inner calm, coping mechanisms, and relationships.


3.1.2.1 Inner calm

The participants in this group have consistently reported that the stress reduction effects of the program have been effectively maintained over an extended period. They underscored the enduring impact of the mindfulness practices imparted in the program, outlining how these techniques have been instrumental in helping them cultivate a deep sense of inner calm. These practices, they shared, have allowed them to manage their stress levels more efficiently, enabling them to lead more balanced and harmonious lives.

P1, T2: “Even after a year of completing the program, I have noticed a significant reduction in my stress levels. The mindfulness practices have become a part of my daily routine and help me find inner calm.”

P6, T2: “The mindfulness techniques I learned during the MBSR program continue to help me reduce stress. I feel calmer and more centered, even in challenging situations.”



3.1.2.2 Developed coping skills

The participants in the study not only highlighted the development of effective coping mechanisms through mindfulness-based practices, but they also emphasized the continued utilization of these skills in their everyday lives. These coping mechanisms were not merely temporary solutions, but rather long-term strategies that they incorporated into their day-to-day routines. This resulted in a few significant benefits, as reported by the participants. They observed a noticeable reduction in symptoms related to anxiety and depression, and a marked improvement in their emotional regulation. Moreover, they also reported increased resilience, which played a crucial role in their ability to deal with stressful situations and bounce back from adversities.

P4, T2: “The program taught me how to cope with stress in a healthier way. I find myself applying those mindfulness techniques and feeling more resilient.”

P10, T2: “On February 6, 2023, in an earthquake that occurred in 10 different provinces in Turkiye, I lost dozens of my relatives, and I was rescued from the rubble at the last minute. This situation deeply affected me, and I started to have frequent anxiety attacks. However, thanks to the knowledge and skills I learned from the program, I can manage these attacks, I can cope with the pains. I think the program has been very helpful to me in this regard.”



3.1.2.3 Improved relationships

Participants noted that the incorporation of mindfulness practices into their daily routines was a prominent factor in enhancing their social and personal interactions. They stated that these practices allowed them to cultivate a more profound understanding of their relationships and significantly improved their communication skills. This improvement was not just superficial, but it allowed them to connect on a deeper emotional level. They described experiencing increased levels of empathy, which resulted in a stronger and more meaningful bond with others. Their relationships became more enriched, and they felt more attuned to the needs and feelings of those around them.

P3, T2: “Since completing the MBSR program, I have noticed a positive change in my relationships. I feel more empathetic toward others, and I am better able to put myself in their shoes. This has helped me communicate more effectively and build deeper connections with the people in my life.”

P5, T2: “The MBSR program has had a significant impact on my relationships. I have become more mindful of my interactions with others, which has improved my communication skills. I now listen more attentively and respond with greater empathy, leading to stronger and more meaningful connections.”




3.1.3 Sustainability and integration (3 years after program completion)

The MBSR program demonstrates its ongoing effectiveness in the long term, particularly in terms of sustainability and the integration of mindfulness practices into everyday life. Three years after completing the program, its long-term impact was observed in the embracing of a mindful lifestyle, increased compassion and kindness, and ongoing personal growth.


3.1.3.1 Mindful lifestyle

Participants in this group integrated mindfulness practices into their daily routines in a sustainable manner. They regularly engaged in especially informal mindfulness exercises and applied a mindful approach to different activities. Participants reported a significant enhancement in their overall quality of life, leading to positive changes across multiple areas. Furthermore, the MBSR program notably promoted physical health, seen in improved sleep quality, more mindful eating habits, and increased energy levels.

P1, T3: “It's been three years since I completed the program and during this time, I've noticed a significant improvement in my quality of life. My mood has generally been more positive, and I've seen changes in my physical health too - my sleep quality has improved because now I make more conscious choices before going to sleep. I am aware of the stressors that could disrupt my sleep and I was able to create a healthy morning and evening routine.”

P9, T3: “The mindfulness practices I learned during the MBSR program have become an integral part of my daily life. I now incorporate mindfulness into my everyday routines, such as mindful eating and mindful walking. It has brought a sense of presence and awareness to my life.”



3.1.3.2 Extending compassion and kindness

Three years after the program's completion, the participants greatly emphasized the development of compassion and kindness as significant and transformative outcomes of their experience. They provided intricate details of their personal transformation, where the journey was marked by a considerable increase in self-acceptance and the practice of self-care. They noted a paradigm shift in their self-perception, moving away from a state of self-criticism and negativity, toward a more forgiving and kinder view of themselves. This shift was not merely a change in self-perception, but a profound alteration of their self-identity, allowing them to cultivate a more positive outlook on life. Moreover, they reported a developed sense of heightened empathy and a deeper compassion for others. These changes were far more than personal growth, they were profound strides in their emotional intelligence, giving the participants a renewed perspective on their relationships. These emotionally significant changes did not only stay confined to their personal lives but seeped into their social interactions as well. They reported that the effects were far-reaching, positively impacting their interactions with others, ultimately leading to more fulfilling connections.

P8, T3: “The journey I embarked on with the MBSR program has been transformative. It has allowed me to cultivate a deep sense of self-acceptance and compassion toward myself and others.”

P2, T3: “I have become more aware of my own emotions and reactions, allowing me to respond to others with greater kindness and patience.”



3.1.3.3 Continued personal growth

Participants emphasized the ongoing personal growth and transformation they experienced over 3 years. This growth extended beyond their professional lives to personal aspects as well. Participants noted an improved ability to navigate life's challenges, demonstrating resilience and adaptability. The growth experienced by the participants had a significantly positive impact on their lives, fostering greater self-assurance, satisfaction, and happiness.

P4, T3: “I have noticed a significant growth journey throughout the three years. It has enhanced my ability to navigate life's ups and downs, fostering resilience and an improved sense of well-being. Here, what I have learned has been reflected in every aspect of my life. From being able to say no to someone, to knowing when to take a break, to when I need to distance myself from a relationship or workplace, I feel wiser about myself.”

While the program provides immediate benefits in reducing stress levels, its effectiveness extends to the development of sustainable mindfulness practices and personal growth over time. Although the specific impacts may vary among the three groups, there are common positive experiences reported by participants. All three groups expressed noticeable reductions in stress levels after completing the program, leading to feelings of calmness, relaxation, and improved ability to manage daily stressors. Many participants also reported improvements in their mental health and wellbeing. These improvements included reduced symptoms of anxiety and depression, increased self-awareness, and improved emotional regulation. Participants highlighted the development of effective coping mechanisms and increased resilience as outcomes of the MBSR program, enabling them to better handle challenges and bounce back from setbacks. The program also had a positive impact on various aspects of their lives, such as relationships, work-life balance, and life satisfaction. Those who successfully integrated mindfulness practices experienced a heightened sense of self-awareness and deeper connections with themselves and others. They described increased presence, acceptance, and compassion in their daily lives and incorporated mindfulness practices into their routines, such as mindful eating, meditation, and mindful breathing exercises. The integration process involved adopting a broader perspective and cultivating a mindful approach to thoughts, emotions, and actions, ultimately enhancing self-awareness, and promoting overall wellbeing.





3.2 Understanding barriers and facilitators in maintaining mindfulness practice over time

The findings indicate that the barriers and facilitators to maintaining mindfulness practices can vary depending on the time elapsed after individuals complete the program (Table 3). However, it is important to note that the classifications of barriers and facilitators summarized here do not show a sharp distinction based on time groups. There are common experiences, as well as differences between the groups. For instance, while lack of time is mentioned in almost every group, group support stands out as a differentiating factor for the T1 group. In the T3 group, internal sources of motivation are emphasized as a dominant facilitator, while the need for an established routine emerges for T2.


TABLE 3 Barriers and facilitators in maintaining mindfulness practice.
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3.2.1 Barriers


3.2.1.1 Lack of consistency

In the initial months after program completion, participants mostly face challenges in maintaining a consistent mindfulness practice due to competing demands and a decrease in initial motivation and enthusiasm. Participants in this group reported struggling to maintain a consistent mindfulness practice due to competing demands and a lack of time. They mentioned that the initial enthusiasm and motivation from completing the program sometimes waned over time.



3.2.1.2 Life events and transitions

One year after program completion, participants in this group predominantly mentioned that major life events or transitions, such as job changes, relocation, or family responsibilities, sometimes disrupted their mindfulness practice. They reported that these external factors made it challenging to prioritize and allocate time for mindfulness.



3.2.1.3 Complacency

Three years after program completion, participants usually may experience a sense of complacency, feeling that they have mastered mindfulness techniques and no longer need to invest as much effort. Participants in this group shared that after integrating mindfulness into their lives for an extended period, they occasionally faced a sense of complacency. They described feeling that they had mastered the techniques and no longer needed to invest as much effort into their mindfulness practice.




3.2.2 Facilitators
 
3.2.2.1 Group support

In the initial months, participants find group support crucial in maintaining motivation and commitment to their mindfulness practice in a large extent. Participants in this group highlighted the importance of the group support they received during the MBSR program. They reported that staying connected with fellow participants and engaging in mindfulness-related discussions helped them stay motivated and committed to their practice.



3.2.2.2 Established routine

One year after program completion, participants generally emphasize the importance of establishing a regular mindfulness practice routine, treating it as a non-negotiable activity in their daily schedules. Participants in this group emphasized the value of establishing a regular mindfulness practice routine. They shared that incorporating mindfulness into their daily schedule and treating it as a non-negotiable activity helped them maintain consistency.



3.2.2.3 Intrinsic motivation

Three years after program completion, participants demonstrate a strong intrinsic motivation, driven by the long-term benefits they have experienced, to sustain their mindfulness practice. Participants especially in this group expressed a strong intrinsic motivation to continue their mindfulness practice. They reported that the long-term benefits they experienced, such as improved wellbeing and resilience, served as powerful motivators to sustain their practice.





3.3 Most preferred mindful practices among three groups

Understanding the mindful practices that are most preferred, and the daily time devoted to formal practices at different stages of the MBSR program can help in developing customized mindfulness interventions and providing support to individuals for maintaining their mindfulness practice over time. The analysis identified that breath awareness was the most preferred mindful practice among participants in all three groups (Table 4). Participants reported a strong preference for breathing awareness as their primary mindful practice. They emphasized that focusing on their breath was calming, grounding, and helped cultivate present-moment awareness while reducing stress. Sitting meditations were also commonly practiced, with a slightly higher frequency among participants from other time groups. This suggests that sitting meditations were initially emphasized during the program and continued to be valued by participants in the short term.


TABLE 4 Regular preferred mindfulness practices.
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The study found that participants showed less engagement with other formal mindfulness practices like body scan, Hatha yoga, mountain meditation, and loving-kindness meditation. However, they consistently practiced informal mindfulness practices, such as incorporating mindfulness into daily activities. It is worth noting that 36 out of a total of 45 participants from all three groups emphasized the importance of mindfulness integration into daily life. They reported integrating mindfulness into various activities, such as eating, walking, and listening, as practical ways to maintain a continuous state of mindfulness throughout the day. This integration process involves adopting a broader perspective and cultivating a mindset that embraces mindfulness in various aspects of daily life. Participants described it to enhance self-awareness, self-compassion, promote overall wellbeing, and foster meaningful connections with themselves and others.

Participants were also asked about the daily time they spent on formal mindfulness practices. Based on the responses, it was observed that those who completed the program 3 months ago spent an average of 27.07 min, those who completed it 1 year ago spent 15.53 min, and those who completed it 3 years ago spent 8.67 min.




4 Discussion

The findings of this study indicate that the MBSR program reduces stress levels, promotes mental health recovery, improves coping mechanisms, and has a positive and sustained impact on various aspects of quality of life, consistent with previous research (e.g., de Vibe et al., 2018; Wen et al., 2021; van Dijk et al., 2022). The integration of mindfulness skills from the program teachings into daily life also emerged as a common theme among the participants, demonstrating the sustainability and practical applicability of the program teachings. Furthermore, the positive impact on areas such as relationships and work-life balance indicate that mindfulness practices could have broad effects beyond individual wellbeing.

Thematic analysis identified key barriers to sustaining mindfulness practice: lack of consistency, life events and transitions, and complacency. On the other hand, group support, an established routine, and intrinsic motivation were considered facilitators in sustaining mindfulness practice. Similarly, Nguyen et al. (2022) found participation and commitment to the practice and understanding of mindfulness as key enablers. These findings underscore the dynamic nature of sustaining mindfulness practice over time. The initial challenges of consistency and external factors are gradually replaced by routines and intrinsic motivation as individuals incorporate mindfulness into their lives. According to another previous study, these processes, like developing a mindfulness habit and perseverance, evolve as participants report improved wellbeing, changes in self-compassion, and a greater sense of control over thoughts (Banerjee et al., 2017). As a result, understanding these barriers and facilitators can guide the development of strategies to support individuals in sustaining mindfulness practice. For example, offering ongoing group support beyond program completion, emphasizing the importance of routine, and fostering intrinsic motivation by reminding them of long-term benefits can increase the sustainability of mindfulness practice.

Overall, the findings indicate that different stages of the MBSR program are associated with varying preferences for mindful practices. For example, breathing awareness and sitting meditations are commonly preferred early on as formal mindfulness practices. Participants emphasized the benefits of directing their attention to the sensations of the breath, which anchored them in the present moment and fostered inner peace. This suggests that participants found breath awareness to be a beneficial and accessible technique for cultivating mindfulness. It is worth noting that the frequency of engagement in breath awareness remained relatively consistent across the three different time groups, indicating the sustained popularity of this practice. Additionally, participants from all groups expressed a continued preference for sitting meditation as one of their primary mindful practices. They stated that they enjoyed systematically bringing their attention to different parts of their body, noticing sensations, breath, sounds, thoughts, and emotions. The research discovered that participants demonstrated lower levels of involvement in other formal mindfulness practices, such as body scan, Hatha yoga, mountain meditation, and loving-kindness meditation. One potential justification for the lower levels of engagement in these mindfulness practices among the participants could be the challenges they faced in integrating these practices into their daily routines. While the study focused on the long-term impact of the MBSR program, it is important to recognize that maintaining a consistent mindfulness practice requires ongoing effort and commitment. Factors such as time constraints, competing priorities, and difficulty in establishing a routine may have hindered participants from fully engaging in formal mindfulness practices. Additionally, individual differences in preferences and personal circumstances could have influenced the extent of their engagement in these practices. It is worth noting that even with lower levels of involvement in some formal practices, participants may still have experienced the benefits of mindfulness through other informal practices or the application of mindfulness principles in their daily lives. The other potential explanation for the most decreased preference for body scan meditation could be related to the nature of the practice itself. Body scan meditation requires individuals to bring their attention to physical sensations in the body, which can be challenging for some participants. It may require a higher level of focus and concentration compared to other mindfulness practices, such as breath awareness. Additionally, body scan may also bring up uncomfortable sensations or emotions that some participants may find difficult to tolerate. This practice involves exploring the body and noticing any areas of tension or discomfort, which can be triggering for individuals who have a history of trauma or body-related issues. Furthermore, personal preferences and individual differences in mindfulness practice may also contribute to the decreased preference for body scan meditation. Some participants may naturally resonate more with other mindfulness practices and find them more enjoyable or beneficial for their wellbeing. It is important to note that the decreased preference for any formal mindfulness meditation does not imply its ineffectiveness or lack of benefits. Different mindfulness practices can have varying effects on individuals, and what may be unfavored by some participants may still be valuable for others. Mindfulness is a highly individualized practice, and it is crucial to explore and find the techniques that work best for everyone's unique needs and preferences. As a matter of fact, as participants progress in their mindfulness journey, they tend to adopt and integrate mindfulness into daily life becomes an essential aspect of long-term mindfulness practice as participants advance and sustain informal mindfulness practices throughout the day. This emphasizes the importance of integrating mindfulness into daily life and acknowledging the value of informal practices in sustaining mindfulness. These findings highlight the need to provide a variety of mindfulness exercises to accommodate individual preferences and needs in mindfulness programs.

The study also revealed that daily time spent on formal mindfulness practices varied across different completion time groups. Those who completed the program most recently spent the longest time, followed by those who completed it 1 year ago, and those who completed it 3 years ago. The differences in time spent suggest a gradual decrease in daily practice over time. One possible reason for the variation in time devoted to formal mindfulness practices among participants at different time points is the concept of habit formation. It is likely that participants who recently completed the program are still in the process of establishing a consistent mindfulness practice and therefore dedicate more time to formal practices. Over time, individuals may become more skilled at incorporating mindfulness into their daily lives and require less time for formal practices while still reaping the benefits. Furthermore, participants who completed the program several years ago may have a deeper understanding of mindfulness and its integration into their routines, enabling them to effectively practice mindfulness in shorter durations. It is important to consider that individual preferences and personal circumstances can also influence the time allocated to formal practices.



5 Limitations and future directions

It is important to acknowledge some limitations of this study. First, while efforts were made to ensure diversity within the relatively small sample, the findings may not fully represent the larger population of individuals who have completed the MBSR program. Second, although the qualitative nature of this study provides rich insights into participants' experiences and perceptions, the reliance on self-reported data from interviews, which introduces the possibility of response biases. Participants may have provided socially desirable responses or had difficulty accurately recalling their experiences. Therefore, further research using quantitative measures is needed to validate and generalize these findings. Furthermore, the absence of a control group limits the ability to attribute the observed effects solely to the MBSR program. Future studies could benefit from including a control group and using experimental methods to establish a more robust causal relationship.

Further research could explore strategies to address the barriers and enhance engagement in structured mindfulness practices to optimize the long-term effects of MBSR. Future research could also investigate the reasons behind the decreased preference for body scan meditation and explore alternative mindfulness practices that may be more appealing and effective for individuals who struggle with this specific practice. This could enhance overall engagement and adherence to mindfulness-based interventions, allowing individuals to fully benefit from incorporating mindfulness into their lives. Considering these limitations, future research should address these methodological challenges and further explore the temporal dynamics of the MBSR program's effects. This will provide a deeper understanding of the program's efficacy, identify the mechanisms underlying its effectiveness, and refine its implementation for optimal outcomes.



6 Conclusion

Overall, this research contributes to the growing body of evidence supporting the effectiveness of the Mindfulness-Based Stress Reduction (MBSR) program and provides valuable insights for both researchers and practitioners in the field. This research addresses a gap in the existing literature by examining the long-term and time-varying effects of the MBSR program. While previous studies have primarily focused on immediate outcomes (e.g., Frank et al., 2015; Hill et al., 2017; Querstret et al., 2020; Chang et al., 2021), this study expands upon the current knowledge by comparing different time groups that have completed the program and investigating the continued benefits over a period of 3 years. The findings underscore the importance of sustained mindfulness practice in promoting wellbeing and offer practical implications for the development of future interventions. The utility of MBSR as a toolkit for both clinical and non-clinical populations lies in its versatility and broad applicability. It provides effective strategies for managing stress and promoting mental health recovery, which are relevant to a wide range of individuals regardless of their clinical status. Moreover, MBSR can be tailored to suit the specific needs and preferences of different individuals, making it a flexible and personalized mental health management approach. For clinical populations, MBSR can complement traditional therapeutic interventions. Based on the findings of this study, MBSR can also be a comprehensive and valuable tool for non-clinical populations.
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Introduction: relationships between mental health and violence

Violent crime, perpetrated by persons of all ages, has garnered significant popular and scientific media attention. In the wake of tragedies, much discourse has focused on associations between mental illness and violence (1), particularly when firearms are involved. However, the exact relationships between mental illness and violence or, more importantly, proposed solutions to mental health needs among those at risk for perpetrating violence are less clear. Considering current social landscape, it is important to understand what is known about links between mental illness and violence. Many correlate the two, but the conversation suffers from the non-inclusion of trauma. Understanding this is needed to both develop evidence-based treatment options and prevent promulgation of misdirected narratives.

Within clinical and academic spheres, there exists a consensus that attributing violence to mental illness is an oversimplification of the multifaceted causative issues. Nevertheless, there is merit in a deeper discussion of the relationships between mental health and violence, and, most importantly, gaps in our current efforts to develop service models tailored to the needs of persons at risk, specifically for gun violence. We believe the first step in this process is demonstrating a relationship between childhood trauma and violence. We hope to reintroduce developmental trauma disorder (DTD), to illuminate how the developmental stage one is at when experiencing trauma has unique implications through the rest of one’s life. Due to both the scale of the problem and system-supported opportunities for delivery of services, we will limit our discussion to characteristics and services targeting those 18 years and younger.





What do we know about the mental health of those at risk for violence?

We conducted a literature review using key terms: “violence, mental illness/health, juvenile guns, trauma, developmental trauma disorder, and risk factors.” We identified 52 PubMed indexed articles included in the final analysis, excluding studies over 15 years old and outside the USA. Papers were restricted to the USA due to cultural familiarity as well as relative uniqueness of youth gun violence. However, careful consideration was given to all acts of violence, and not gun violence alone. There were no restrictions regarding publication type, with the majority being retrospective cohort, review, and small-scale observation studies. The search was limited to the past 15 years because Van Der Kolk introduced DTD in 2005, and it was rejected by the DSM-V in 2011. We believe conversation around DTD to be more important than ever, and the timeframe highlights this.

Existing literature suggests that as much as 50-70% of youth involved in the juvenile justice system have a diagnosable mental health condition in contrast with the 10-20% of juveniles in the general population (2). In one study evaluating the prevalence of mental health conditions among first-time juvenile offenders, the investigators reported that 74.3% of individuals in their sample met criteria for Oppositional Defiant Disorder, Conduct Disorder, Attention Deficit Hyperactive Disorder, Depression, or Anxiety (2). Specifically, symptoms consistent with a diagnosis of Oppositional Defiant Disorder were present in 43% of the study population, Conduct Disorder 37%, Attention Deficit Hyperactive Disorder 13%, Depression 13%, Anxiety 29%, and 50% met the criteria for more than one disorder (2).





The importance of understanding trauma and trauma-informed care

Early exposure to trauma and resulting stress is a particularly important risk factor for psychiatric disorders, violence, and other adverse outcomes. Previous research has suggested that as much as 90% of youth involved with the U.S. criminal justice system have histories of repeated and significant traumatic exposure (3). Recent focus on the consequences of adverse childhood experiences has increased awareness of developmental consequences of early and repeated adversity. For example, there is evidence of high rates of substance abuse among youth who are arrested (3). Burke et al. highlight further that probability of having a psychiatric diagnosis increases with involvement with the juvenile system. In the same study, incarcerated youth were only referred out for psychiatric treatment if they had ODD or family communication issues and were not referred for care if they cited having high mental health burden (2). This shows again the top-down approach that predominates, with more attention to behavioral manifestations. Accordingly, there is need for a holistic consideration of lived experiences among perpetrators/victims of violence and the development of trauma-informed models of care. We must also acknowledge that those who experience trauma as children are more likely to be further victims or perpetrators of violence as adults, confirming the necessity of interrupting the cycle (4). From a systemic standpoint, trauma is compounded by profound mistrust in institutions, resulting from complex histories of marginalization and limited access to resources. The resultant dearth of resources and funding for prolonged care makes addressing these traumas a considerable challenge. Treatment models must be scalable and readily available to larger populations.





Developmental trauma disorder

In 2005, Van Der Kolk and colleagues proposed inclusion of “Developmental Trauma Disorder” (DTD) in the DSM-V, after observation that trauma experienced at different ages during childhood presents with more distinct and complex sequelae than adults or those with less extensive exposure to traumatic events (4). Developmental Trauma Disorder as a diagnosis was proposed to help understand “triggered dysregulation in response to traumatic reminders, stimulus generalization, and anticipatory organization of behavior to prevent the recurrence of the trauma effects” (4). This essentially refers to strong reactions and an inability to respond in a healthy manner to reminders of trauma or stimuli that would otherwise not affect an emotionally secure child. Fear, rage, and avoidance are common themes seen in those who meet criteria for DTD (4). In children, a lack of acknowledgement of chronic interpersonal trauma can lead to frequently missed diagnoses, wrong diagnoses, and excessive emphasis on behavior control in clinical settings, resulting in an inability to address and ameliorate developmental disruptions underlying the observed symptoms (4). Relatedly, the team observed that children who experienced repeated traumatic exposures experienced similar manifestations later in life. In one instance, children who grew up in environments where domestic violence and/or alcoholic behavior was present consistently exhibited self-destructive and impulsive behavior along with depression in adulthood (4). In the researchers’ opinion, a lone diagnosis of PTSD did not encompass the cumulative effect of trauma during the important period of neurobiological and behavioral change that occurs during childhood. The list of such effects of trauma can range from altered world views, loss of autonomy, and loss of bodily regulation/somatic issues among others (4).

In 2021, the APA recognized the continuing importance of deeper levels of understanding of childhood trauma. Developmental trauma may not present with characteristic symptoms of PTSD, potentially leading to a slew of misdiagnoses and medication regimens. Children may be diagnosed with ADHD or ODD when they do not apply or do not properly encompass the whole of their psychopathological state (5). The DTD discussion can help us understand how trauma manifests at different ages and the multiplicative effect these exposures can have on risk for future adversity. Dr. Julian Ford asserts that DTD makes children feel as if they have something wrong with them due to inability to regulate their emotions, a result of their childhood trauma and constant fight or flight during this important developmental period (6, pp.31–33). The neurobiological model helps explain the physiological reactions. The overactivation of the stress response system in traumatized children can lead to depressed immune activity, decreased tissue and organ healing, and increased autoimmune activity (6, pp.31–33). This all occurs while depressing the dopaminergic centers of the brain involved in learning, serotonin dependent centers managing distress, and executive functions such as judgement (6, pp.31–33). These lead to an imbalance between the “survival brain” and the “learning brain,” which is detrimental to development. Relatedly, in juvenile delinquency studies, there is neurobiological fMRI evidence that demonstrates there are limitations in recruiting brain areas that plan response, process errors, and facilitate top-down executive function during adolescence (7). These do not absolve youth of their decision making but may be used to inform how we must ultimately invest in rehabilitation such as comorbid psychiatric treatment.





Complex PTSD, PTSD with comorbidities, or something meaningfully different?

Despite the novelty of the DTD discussion, we would be remiss to not mention the persisting debate regarding developmental trauma as a unique and identifiable disorder or complex form of PTSD (CPTSD). The distinction is not just academic and has important consequences for assessment and treatment. In practice, PTSD is rarely diagnosed without comorbidities.





Applicability to the current practice of psychiatry

The CDC released a 6-prong approach to trauma informed care (safety, trustworthiness & transparency, collaboration & mutuality, peer support, empowerment voice & choice, and cultural, historical, & gender issues) (8). Trauma informed care is the forefront of more pointed interventions. Extending this to developmental trauma informed care may be the logical next avenue. In the UK, a trauma informed intervention program, RedThread, centers on reaching youth (11-24) involved in violence who presented to the emergency department (9). They found youth opened up to the workers. Subsequently, information about patients found by RedThread positively impacted clinical decisions physicians made and underscored a clinically significant need for trauma informed care and stronger links between community and doctor. Peer support models and digital mental health care are potential treatment practices to reach large scale. Peer support has deep rooted history within many paradigms such as substance abuse, showing significant improvements in self efficacy, for one example (6, pp.31–33). Within communities suffering from violence experiencing mental health concerns, peer support may be a way of helping those who “may have felt something was wrong with them,” as Dr. Ford describes, re-assume control in their lives by being a part of the solution (6, pp.31–33). This model may curtail noncompliance, a regular issue with mental health treatment. Involving peer supporters from the same community as those being treated may strengthen the relationship between patients and the healthcare system and re-establish credibility. Further, digital mental health intervention (DHMI) can be a way of reaching underinsured populations. This solution will need improved cultural competency, but it offers an opportunity to combine peer support with a lower cost evidence based mental health treatment.





Discussion

There is ample evidence that children considered to be at risk for violence have likely experienced significant trauma manifesting in a complex sequala of behaviors and negative life circumstances. We must take a deep look at our current toolbox for treating youth with complex PTSD and reflect on whether current frameworks for trauma informed care can extend to developmental trauma. This may be an opportunity to employ new, pointed interventions as a behavioral health community, or also an opportunity to simply get the diagnosis right in the first place. Regardless, solutions must be scalable and cost effective for low resource persons in low resource settings. This literature review was USA based but these problems and solutions are applicable worldwide. The framework for trauma informed care is universal, as demonstrated by programs such as RedThread in the UK. Long term outcome measurement should focus on rates of violence amongst youth with correctly identified psychiatric illnesses, repeat involvement in the juvenile justice system, and quality of life.

We call on psychiatry clinicians to help us understand children who have experienced complex and repeated trauma. This is an opportunity to practice precision psychiatry where we align treatment strategies with individual experience, rather than trying to fit unique manifestations into boxes. The current discussion surrounding the relationship between DTD and PTSD among the psychiatry/psychology community notwithstanding, we call for action to increase the level of attention given by clinicians towards the impact of trauma during critical developmental stages.
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Introduction: Turnover of teachers is an mportant factor that impedes building and maintaining sustainable positive pedagogical practices to facilitate students’ adjustment. The aim of this study was to elicit a portrait of teachers wanting to leave their profession.

Methods: The research sample comprised 784 teachers from two European countries, namely 357 teachers from Latvia and 427 from Lithuania. Teachers were surveyed on their perceived stress, burnout, and intentions to leave their work alongside socio-demographic variables (age and work experience).

Results: It was found that although teachers in both countries reported moderate stress and burnout levels, Lithuanian teachers indicated higher levels of two burnout dimensions, namely exhaustion and inadequacy. However, Latvian teachers indicated significantly higher turnover intentions. The portrait of teachers who intended to leave their profession was different in both countries. An unexpected finding was that Latvian teachers with a higher desire to leave their profession indicated lower stress and burnout rates. They were mostly 45–64 years old and had more than 25 years of work experience. In Lithuania, teachers’ intention to leave their work was reported by older and more experienced teachers experiencing higher stress and burnout.

Discussion: The findings highlight the need to consistently support the professional well-being of educators, both for committed teachers who want to stay in their profession and for those who might experience some detachment from their work at school.

Keywords
 teachers; well-being; intention to leave profession; stress; burnout


1 Introduction

Teachers are an influential school-related factor affecting the quality of education students receive. At the same time, the problem of teacher turnover (intending to leave the teaching profession) is global. Developing and maintaining a positive teaching and learning environment and orientation toward sustainability in education must be taken into account when discussing well-being in educational settings. Working conditions could have a closer relationship with different teachers’ outcomes than their salary or professional training experiences: for instance, the impact of working conditions on job satisfaction and teachers’ intent to leave the profession could be more significant than that of salary. Teacher turnover is a well-known, worrisome, and sensitive issue for schools, the professional community of teachers, students and their families, the education system, and society all over the world (Changying, 2007). Due to a loss of teaching personnel and intellectual resources, schools are under pressure to find the time and resources to rebuild their teaching staff (Barnes et al., 2007; Kelly et al., 2019) and re-train and recruit new teachers (Ryan et al., 2017), which is especially concerning for high-turnover schools. Across Europe, there are increases in teacher shortages and a lack of qualified teachers; moreover, Latvia and Lithuania are among the countries with an aging teaching workforce, particularly in secondary education (European Commission, 2023).

To deal with the growing demands for teachers, there is a proposal to expand teacher education programs and open up alternative routes for other interested professionals to become teachers (Cha, 2008). However, it is equally important to address the issue of the sustainable retention of existing teachers by improving their workplace conditions (Kelchtermans, 2017; Kravale-Pauliņa et al., 2024). Teachers leaving the profession reflects psychological challenges related to low job satisfaction and burnout (Wang et al., 2015). It is important to understand what teachers value in their professional lives since this could predict their intentions to leave their profession (Wang and Klassen, 2023). Based on the perceived usefulness of the teaching career, teachers could be motivated to pursue the teaching profession by two main values: (a) personal utility value, such as job security, autonomy, or prestige, and (b) social utility value, such as making social contributions, helping students, or connecting with colleagues (Klassen et al., 2021). These utility values influence teachers’ perceptions, specifically concerning their fit within the school setting, which further corresponds with their subsequent quitting intentions and decisions.

Research suggests that job satisfaction strongly predicts teachers’ intention to quit the profession (Preechawong et al., 2021). Teachers who feel attached to the profession have a sense of professional belonging, commitment to their work, and intrinsic satisfaction (Aljumah, 2023) and see advancement opportunities in their profession (Judge et al., 2001). Both institutional factors (e.g., dissatisfaction with rewards received, poor relationships within the school community, work overload), insufficient quality of recruitment (Crossman and Harris, 2006), and personal factors (e.g., gender, work experience, and resilience) may lead teachers to leave the profession (Borman and Dowling, 2008; Chan et al., 2008; Ladd, 2011; Hong, 2012; Chesnut and Cullen, 2014).

There is evidence that teaching is a stressful profession (Kyriacou, 2001; Agyapong et al., 2022), and teacher stress has been linked with adverse professional outcomes, including burnout, absenteeism, and attrition (Von der Embse et al., 2016), as well as decrease of teachers’ school connectedness and self-efficacy (Von der Embse and Mankin, 2020). More generally, the ability to cope with stress is related to teachers’ professional well-being (Biggio and Cortese, 2013). The teaching profession demands a lot of effort and patience; however, different processes may affect their work and attitudes toward the profession and may be direct or indirect factors affecting their intention to leave the profession. For example, it is not uncommon for educational policy decisions to change, for teachers to struggle with student misbehavior, or for there to be insufficient support from the school administration in professional, psychological, and leadership terms (Preechawong et al., 2021). Teacher stress can be contagious through social interactions, impairing teacher-student interactions and the school or classroom climate (Guin, 2004; Elovainio et al., 2011), and hence has a negative influence on students’ learning achievements and well-being (Gluschkoff et al., 2017).

Work stress can lead to burnout – a chronic psychological state that develops gradually and includes feelings of exhaustion, cynicism, inadequacy, and reduced personal accomplishment (Hakanen et al., 2006). Teacher burnout can be related to various factors ranging from the social environment (Fiorilli et al., 2017, 2019) and personality factors to the specific nature of the work itself (Vandenberghe and Huberman, 1999). Rajendran et al. (2020) examined teacher burnout and turnover intention in primary and secondary Australian teachers. Job demands (workload and student misbehavior) and the personal demands of the work–family conflict were indirectly related to the intent to leave the teaching profession, mediated through emotional exhaustion. Previous research shows that burnout affects teachers and is associated with the intention to quit the teaching profession and change careers (Federici and Skaalvik, 2012; Pyhältö et al., 2020). Similarly, like chronic stress and low job satisfaction, teacher burnout and prolonged intentions to leave the profession have an indirect negative impact on students’ well-being, engagement, and academic achievements (Bilz et al., 2022).

Evidence from previous research shows a relationship between teachers’ intentions to leave the profession and demographic factors. Male teachers have consistently reported higher intentions to leave the profession than their female colleagues (Wang et al., 2015), whereas female teachers rate the legacy of their work in the profession higher (Guarino et al., 2006). It has been found that younger teachers tend to leave the profession more than older teachers (Borman and Dowling, 2008) and that teachers often leave the profession within the first 5 years of their work (Buchanan et al., 2013), whereas teachers with more professional experience are more determined to stay in the profession (Smith and Ingersoll, 2004; Van Overschelde and Piatt, 2020). However, even teachers with extensive professional experience leave the profession due to dissatisfaction with the school climate, societal disrespect for the teaching profession, psychological exhaustion, and the constant demands placed on teachers (Borman and Dowling, 2008; Clandinin et al., 2015).

Recasting teaching as a collaborative profession, ensuring lifelong professional development and professional autonomy, and engaging teachers in decision-making are crucial factors preventing teachers’ intentions to leave the profession (UNESCO, 2024).

The aim of this study was to explore and compare factors related to teachers’ intention to leave the profession in two European countries, identifying the profile of teachers considering leaving their profession to support evidence-based recommendations for educational policymakers.



2 Methodology


2.1 Research participants

The sample comprised 784 teachers from two European countries: 427 teachers from Lithuania and 357 from Latvia took part in the research. In both countries, the participants were teachers involved in the Erasmus research project “Teaching to Be.” The participants’ distribution according to gender, education, age, and work experience is presented in Table 1.



TABLE 1 Socio-demographic characteristics of the research participants (N = 784).
[image: Table1]



2.2 Procedure

The survey was completed between August and November 2022. Questionnaires were distributed online via www.apklausa.lt and www.pollmill.com. The sample included teachers participating in the Erasmus+ project “Teaching to be.” This paper used data from the pilot study and pre-test to evaluate teachers’ self-reported stress, burnout, and turnover intentions.



2.3 Measures

The Perceived Stress Scale (PSS, Cohen et al., 1983; Cohen and Williamson, 1988), identifies how different situations affect perceived stress. The questions on this scale ask about the respondent’s feelings and thoughts during the last month. For each question, they must choose from the following alternatives: 0 – never, 1 – almost never, 2 – sometimes, 3 – fairly often, 4 – very often. There are two subscales in the PSS: Perceived helplessness (measuring an individual’s feelings of a lack of control over their circumstances or their own emotions or reactions) and Lack of self-efficacy (measuring an individual’s perceived inability to handle problems). Scores on the PSS range from 0 to 40, with higher scores indicating higher perceived stress: scores ranging from 0 to 13 would be considered low stress, 14–26 would be considered moderate stress, and 27–40 would be considered high perceived stress.

The Bergen Burnout Inventory (BBI, Salmela-Aro et al., 2011; Feldt et al., 2013) is comprised of three core dimensions: (1) exhaustion at work, (2) cynicism toward the meaning of work, and (3) sense of inadequacy at work. Exhaustion refers to the draining of emotional energy and feelings of chronic fatigue, cynicism describes having a distant and negative attitude toward one’s job, and reduced professional efficacy refers to the belief that one is no longer effective in fulfilling one’s job responsibilities (Maslach et al., 1996; Maslach and Leiter, 1997). The inventory uses a 6-point rating scale ranging from strongly disagree (1) to strongly agree (6).

Teachers Turnover Intention Scale (TI, adapted from Hom and Griffeth, 1991; Jaros, 1997) included two items: “I often think about quitting this organization” and “I intend to search for a position with another employer within the next year.” A 5-point rating scale ranging from strongly agree (1) to strongly disagree (5) was applied. Consequently, lower numbers indicate a higher intention to leave the profession.

All measures were validated in Latvian and Lithuanian languages. They were translated, reviewed, back-translated until equivalence with the original measures was reached (according to Beaton et al., 2000). The reliability of all instruments was checked and Table 2 presents Cronbach’s alphas for all scales. The results from the Lithuanian and Latvian samples demonstrate high internal consistency (>0.7). The numbers are very similar to the Cronbach’s alphas for the original questionnaires. The randomization and the sample split-half method (as additional tool for reliability, which demonstrated correlation >0.8) were used to exclude or control confounding variables.



TABLE 2 Reliability of Perceived Stress Scale, Bergen Burnout Inventory, and Teachers Turnover Intention Scale.
[image: Table2]



2.4 Data analysis

Descriptive statistics were applied for the results’ presentation in counts, percentages, and graphs. The student’s t-test was applied in order to compare variables according to clusters. The chi-square test was applied in order to compare the distribution of groups between countries. The student t-test for independent samples was applied to compare characteristics between Latvia and Lithuania (data normality was confirmed by the Kolmogorov–Smirnov test). Two-step cluster analysis was used for this purpose by identifying homogeneous subgroups presenting similar characteristics (Gelbard et al., 2007; Allen and Goldstein, 2013; Kent et al., 2014). The first step in this approach involves a single processing step in which the raw input data is compressed into a manageable set of sub-clusters. In the second step, a hierarchical clustering approach is used to gradually merge the sub-clusters into larger and larger clusters without the need for another data transfer. The advantage of the two-step analysis is that it tries to determine the optimal number in the first step and then implements it in the second step with k-means and can handle ordinal as well as nominal variables (Kent et al., 2014). The two-step cluster analysis was implemented using SPSS v. 26.0.




3 Results

Teachers’ self-reported stress, burnout, and turnover intentions are represented in Table 3. Overall stress was calculated as a sum (range 0–40). The average is 23.26 for Lithuanian teachers and 23.78 for Latvian teachers, so their overall stress level is moderate and very similar in both countries (t = 1.390, df = 782, p = 0.165). 19.4% (83 respondents) of Lithuanian teachers reported low overall stress, 73.1% (312) moderate stress, and 7.5% (32) high stress. In the sample of Latvian teachers, 16.7% (61) reported low overall stress, 69.4% (248) moderate stress, and 12.8% (46) high stress.



TABLE 3 Comparison of Lithuanian and Latvian teachers’ self-reported stress, burnout, and turnover intentions.
[image: Table3]

A different methodology was used for teachers’ burnout calculations, and the results were calculated as averages for sub-scales and a composite score (minimum 1, maximum 6). Generally, Latvian and Lithuanian teachers experience almost the same level of burnout (t = 0.468, df = 782, p = 0.640). In both countries, the highest scores from all burnout sub-scales are for exhaustion; however, Lithuanian teachers report significantly higher levels of exhaustion and inadequacy compared to Latvian teachers. The lowest rates are for cynicism in Lithuania and for inadequacy in Latvia.

The teachers’ turnover intention was calculated as an average of two items. Lower values mean a higher intention to leave one’s current school and position. The average is 3.71 in Lithuania and 2.25 in Latvia. This means that Latvian teachers reported a higher intention to leave their profession (t = 18.02, df = 782, p < 0.001).


3.1 Cluster analysis

The first cluster analysis included stress (PSS), burnout (BBI), turnover intention (TI), and age. Two-step cluster analysis (with log-likelihood distance measure and Akaike’s information clustering criterion (AIC)) indicated that the average silhouette measure of cohesion and separation was 0.2 (for both samples), which indicates fair cluster quality. Two-step cluster analysis of stress, burnout, and turnover intention increased the average silhouette measure of cohesion and separation to 0.5 for the Latvian and Lithuanian samples.

Analyzing the Latvian model, the most important predictor in clustering was burnout (maximum, indicated as 1), followed by turnover intention (0.85) and perceived stress (0.36). In the Lithuanian sample, the most important predictor was turnover intention (1), followed by burnout (0.69) and stress (0.16).

Auto-clustering indicated that for both samples, the optimal number based on the highest ratio of distance measures is two clusters (the ratio of distance measure was 3.809 for Latvia and 2.849 for Lithuania). This means that clusters of Latvian samples have bigger differences.

All respondents from Latvia were divided into two approximately equal clusters of 176 and 181 teachers. Burnout was the most important factor in both clusters. The least important factor in both clusters was perceived stress level.

Figure 1 presents a cluster comparison. Cluster 1 included Latvian teachers with moderate intention to leave their current school and position and comparatively higher stress and burnout levels. In this sample, teachers with higher turnover intention (mean 1.5) have lower burnout and perceived stress levels (Table 4). A student t-test (data normality confirmed using the Shapiro–Wilk test) confirmed statistically significant differences between the clusters’ centroids (means difference p = 0.000 for all three variables).

[image: Figure 1]

FIGURE 1
 Cluster comparison in Latvian sample.




TABLE 4 Clusters’ centroids in Latvian sample.
[image: Table4]

Cluster analysis for the Lithuanian sample demonstrated that the size of both clusters is similar. The first cluster included 228 respondents, and the second included 199 teachers. As the most important variable for clustering Lithuanian teachers was turnover intention, the first cluster had quite a low intention to leave their current position and school, low burnout levels, and moderate perceived stress (Figure 2 and Table 5). The second cluster included teachers with a moderate intention to change workplace, higher burnout, and moderate stress levels.

[image: Figure 2]

FIGURE 2
 Cluster comparison in Lithuanian sample.




TABLE 5 Clusters’ centroids in Lithuanian sample.
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Student’s t-test results confirm that the centroids of all three variables in the clusters are significantly different (p = 0.000 for all variables).

Analysis of demographics within clusters in the Latvian sample shows that Cluster 1, comprising teachers with higher levels of burnout and stress and a lower intention to leave their work, consists of relatively young but experienced teachers, while Cluster 2 consists of slightly more experienced and older teachers (Table 6).



TABLE 6 Lithuanian and Latvian teachers’ socio-demographic characteristics according to clusters (relative frequencies in %).
[image: Table6]

Cluster 1 in the Lithuanian sample was identified as a group with lower burnout, perceived stress level, and turnover intentions, and demographic analysis confirmed that it is a group of slightly older and more experienced teachers. Slightly younger and less experienced teachers in Lithuania experience higher levels of burnout, perceived stress, and turnover intention. No significant differences were observed between clusters according to age (Lithuanian sample chi-square = 2.358, df = 4, p = 0.670; Latvian sample chi-square = 5.147, df = 4, p = 0.273) or work experience (Lithuanian sample chi-square = 1.891, df = 6, p = 0.929, Latvian sample chi-square = 2.628, df = 6, p = 0.854).




4 Discussion

This study aimed to explore and compare factors related to teachers’ intention to leave the profession in two European countries: Latvia and Lithuania.

It was found that overall stress levels did not differ between the two samples; 73% of Lithuanian and 69% of Latvian teachers reported a moderate level of stress, whereas almost every fifth teacher reported low stress in their professional work. In Lithuania, 7% of teachers reported high perceived stress, but in Latvia, 13% of teachers reported high stress levels. Despite the absence of statistically significant differences between these high stress indicators in both countries, this difference is considerable in the further discussion of the research results. Regarding teachers’ burnout, the fact that teachers report exhaustion more than cynicism is in line with previous research findings (e.g., Martinsone and Žydžiūnaite, 2023). One could speculate that exhaustion is socially more acceptable and teachers are more aware of their physical and emotional exhaustion due to their professional work. Since cynicism is inherently incompatible with the teaching profession, it is likely not easy for teachers to reveal that they distance themselves from their job demands and the needs of students.

There were no differences in teachers’ perceived overall stress and burnout in the two samples; however, Lithuanian teachers reported significantly higher levels of such dimensions of burnout as exhaustion and inadequacy. Compared to Latvian teachers, Lithuanian teachers emphasize their fatigue and perceived inability to fulfill their job responsibilities more. Consequently, the finding that Latvian teachers reported significantly higher intentions to leave their profession than Lithuanian teachers was unexpected. In this research, Latvian teachers emphasized considering leaving their school or even their intention to look for other job opportunities within the next year more often than Lithuanian ones. Consequently, an in-depth analysis was carried out to clarify a portrait of a teacher intending to leave their profession.

The cluster analysis allowed teachers to be grouped according to two qualitatively different groups in each country. In Latvia, burnout was the main variable in which teacher results were the least dispersed. On the other hand, Lithuanian teachers had the smallest individual differences in their intention to leave the profession. About half of the teachers from Lithuania reported high stress and burnout associated with high intentions to leave their jobs. Another group included teachers with low stress and burnout and low turnover intentions. This aligns with the logic of findings from previous research that stress and exhaustion predict teachers’ willingness to leave the profession (Skaalvik and Skaalvik, 2016) and which may also be applied to other professions, for example, health workers (Hämmig, 2018; Christianson et al., 2023), police (Drew et al., 2024) and psychologists (Lidman and Holmberg, 2022).

The two qualitatively different groups of teachers in Latvia were as follows: about half of the teachers reported low stress and burnout, along with high intentions to leave the profession; conversely, the other half pointed out higher rates of stress and exhaustion, along with low intentions to quit their jobs. The former group’s position could be explained by the teachers’ detachment from school, as other studies have also reported (Türktorun et al., 2020; Aulén et al., 2022). In that case, the teacher’s involvement and sense of belonging to the school may be reduced, and the teacher simply ‘survives’ working days. This may result in significant negative long-term consequences and reduce students’ learning achievements and sense of belonging to the school since teachers’ engagement is one of the prerequisites of building a positive school climate (Martinsone et al., 2023) and student adjustment (Gwiazdowska-Stańczak, 2021). The group of teachers who feel stressed and exhausted but do not report turnover intentions should also be respected since tired teachers who stay in their jobs can experience depersonalization and difficulties addressing the needs of both students and themselves, thus negatively impacting long-term outcomes in the social–emotional, behavioral, and academic adjustment of their students.

The following question emerged from these results: what is the socio-demographic profile of each group of teachers? It was found that teacher clusters in Latvia and Lithuania did not differ significantly in terms of teachers’ age and work experience. However, the majority of Latvian teachers reporting higher stress and burnout simultaneously with low turnover intentions were between 30 and 54 years old. They were mostly teachers with notable experience in perhaps their most productive career stages, who, despite their exhaustion, wanted to stay in their profession. This justifies the need to think systematically about promoting teachers’ professional well-being so that they do not accept exhaustion and stress as an integral part of their daily work (Cavioni et al., 2023). Among teachers reporting lower stress and burnout but expressing high turnover intentions were slightly older teachers (up to the age of 64) with more than 25 years of work experience. This portrait of teachers intending to leave their work contradicts other research findings that state younger teachers leave their work more often than older teachers (e.g., Borman and Dowling, 2008). Nevertheless, this finding should be addressed seriously since low levels of stress and burnout combined with a high turnover intention could be explained by the teachers’ detachment from work.

Among Lithuanian teachers, the highest levels of stress, exhaustion, and, consequently, intentions to leave their jobs were reported by slightly younger and less experienced teachers. Conversely, slightly older and more experienced teachers reported lower levels of stress and burnout and low turnover intentions. These results are in line with previous research findings and theoretical considerations that teachers’ burnout and stress are associated with higher turnover rates (Dupriez et al., 2016).

In future research, attention should be paid to work conditions like resources provided, facilities, class sizes, support when disciplining students, school safety, teacher empowerment, and principal leadership (Kimwarey et al., 2014) to keep teachers in schools (Loeb et al., 2005). Also, research is needed to explore ways to support teachers’ competence to sustain their professional well-being.


4.1 Conclusion and implications

The current research allowed us to draw several conclusions to provide evidence for building recommendations to reduce teachers’ intentions to leave their profession. First, although Latvian and Lithuanian teachers experience similar levels of stress and burnout, Lithuanian teachers reported higher levels of exhaustion and inadequacy, while Latvian teachers reported significantly higher intentions to quit their jobs. Second, those Lithuanian teachers reporting higher stress and burnout indicated higher turnover intentions. In the Latvian sample, this relationship was the opposite – namely, teachers with lower perceived levels of stress and burnout indicated higher intentions to leave their jobs. Third, there were no differences in age and work experience between Latvian and Lithuanian teachers who reported high turnover intentions.

Consequently, two different portraits of teachers intending to leave their profession were found: the exhausted and stressed teacher wanting to leave their job and the probably detached teacher reporting low levels of stress and burnout but high turnover intentions. It is also crucial to pay attention to the following groups of teachers in all age and work experience categories: (i) exhausted and struggling but want to stay in the profession, (ii) detached and intending to leave their job, and (iii) stressed and with high turnover intentions. Thus, it is of great importance in educational policy and everyday practice to address teachers’ professional well-being to foster teachers’ work engagement, promote a positive school climate, and implement sustainable education.



4.2 Strengths and limitations

The large sample of teachers from two European countries and the usage of valid instruments can be considered strengths of this research. Cluster analysis also allowed us to draw qualitatively different profiles of teachers intending to leave their profession. However, the usage of self-report methods may have increased the possibility of socially desirable answers. Moreover, it was not possible to investigate young and inexperienced teachers’ turnover intentions since the vast majority of respondents were teachers with more than 20 years of work experience. Due to the disproportional gender distribution, it was not possible to address gender differences in the teachers’ responses. The research conclusions cannot be applied to the entire teacher sample, because the research participants were teachers from schools involved in the Project “Teaching to Be” not representing all segments of the teacher population in both countries.

Addressing teachers’ intention to leave the profession requires a holistic approach. Factors such as teacher well-being, retention, training, working conditions, and social status need attention. Creating attractive career pathways with equitable access to professional development and autonomy is crucial in sustaining teachers’ motivation. Recognizing the multi-faceted nature of this issue and proposing comprehensive strategies is crucial to finding sustainable solutions.
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Background: Alarms are crucial in informing Healthcare Workers (HCWs) about critical patient needs, but unmanaged frequency and noise of alarms can de-sensitize medical staff and compromise patient safety. Alarm fatigue is identified as the major cause of the clinical alarm management problem. It occurs when the medical staff is overwhelmed by the number of clinical alarms.

Methods: The survey was conducted online using Google’s form-making tools from June to July 2023. There were three parts to the survey used in the study: a socio-demographic metric, the Alarm Fatigue Assessment Questionnaire (AFAQ), and The Pittsburgh Sleep Quality Index (PSQI). A significance level of 0.05 was used in the analysis.

Results: The survey included 756 medical professionals from three European countries (Slovakia, the Czech Republic and Poland). The participants in the study were 42 years old on average, and they had 12 years of work experience. 603 out of 756 survey participants had poor sleep quality, 147 had good sleep quality, and 6 did not provide an answer. This study analyzed the alarm fatigue levels of respondents in every country. In the Czech Republic, Poland and Slovakia, a statistically significant association (p = 0.039, p = 0.001, p < 0.001) was found between alarm fatigue and sleep quality in medical staff.

Conclusion: Based on our study, alarm fatigue and sleep quality of HCWs are correlated. Therefore, alarm fatigue and sleep hygiene should be monitored.
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Highlights

• Medical device alarms are a major problem for medical personnel, leading to fatigue.

• Medical personnel’s well-being can be negatively impacted by alarm fatigue.

• The lack of measuring tools makes it hard to monitor alarm fatigue.



Introduction

Alarms are crucial for letting Healthcare Workers (HCWs) know about critical patient needs, but if alarms are not managed properly, the frequency and noise can de-sensitize medical staff and compromise patient safety (1). Alarm fatigue is a significant issue in healthcare that can be caused by improper alarm management (2, 3). Alarm fatigue is a result of staff being overwhelmed by the number of clinical alarms (2, 4, 5). Alarm fatigue is a safety issue for patients because it can cause alarm desensitization, which can result in delayed or no response from HCWs (4–6). This has led to the Emergency Care Research Institute (ECRI) recognizing alarm fatigue as a significant health technology risk for several years (7).

Determining the number of adverse events caused by alarm fatigue is a challenge, and it is expected that the number is underestimated (8). The reason is that studies report alarm fatigue qualitatively in various ways, including noise level and sensory overload (9–11). Mismanagement and disregarding alarms have resulted in significant deaths, even with current undercounted data. The FDA discovered that alarm mismanagement caused 566 deaths in the US from 2005 to 2010 (4, 12).

Moreover, alarm fatigue has a negative impact on HCWs’ well-being and performance (13, 14).

While providing care, HCWs utilize a variety of medical equipment (15). As a result, they are exposed to multiple alarms, which puts them at risk of alarm fatigue (14). Alarm fatigue increases the risk of burnout, which can lead to mental health issues, such as anxiety and depression (16, 17).

Also, if healthcare workers are exposed to alarms excessively, they may experience hearing irritation, sleep disturbances, and headaches (18). Sleep disturbances are a public health challenge given the importance of sleep for the human body (19). The human body can recover from a day of work during sleep. It is essential to study the quality of sleep and the mechanisms for improving it (20). Due to the high mental workload at work and shift work, HCWs frequently experience sleep problems.

This study aims to demonstrate whether there is a relationship between alarm fatigue and the sleep quality of medical staff. The survey study was conducted in Poland, Slovakia, and the Czech Republic, three countries. These countries were selected based on their cultural and work organization similarities, as well as their geographical proximity.



Methods


Study design

After obtaining the Bioethics Committee’s approval, the survey was conducted in three European countries: Poland, Slovakia, and the Czech Republic from June to July 2023. The survey was conducted online using Google’s form-making tools. Each country that participated was given a survey translated into their language. A designated person in each country distributed survey links to practicing medical staff through professional groups such as social media, medical associations, and scientific societies.

After collecting the data, a database was created and analyzed.

This study is exploratory and examines a chosen sample that is not representative of the entire medical staff population. Although it was desirable, the lack of time and resources prevented us from inviting more participants.

The study is intended to focus on medics such as nurses, midwives, doctors, and paramedics who work in departments where medical devices that are alarming are present. These departments are anesthesiology, intensive care unit, cardiac intensive care unit, and recovery room. There were 756 participants in the study, with 455 from Slovakia, 184 from the Czech Republic, and 117 from Poland.



Research tools

In the study, the survey questionnaire had three parts:

a. A socio-demographic metric;

b. The Alarm Fatigue Assessment Questionnaire (AFAQ) (21);

c. The Pittsburgh Sleep Quality Index (PSQI) (22).

The Alarm Fatigue Assessment Questionnaire (AFAQ) is used to assess alarm fatigue among respondents. The questionnaire score can be anywhere from 20 to 100 points, and a higher number indicates more alarm fatigue. The AFAQ lacks standardized criteria to determine which scores are indicative of high or low alarm fatigue. However, it’s possible to calculate the average score for each question and interpret it. In this study we used the following criteria: 1 means that the feeling of fatigue never occurs, 2 means that it rarely occurs, 3 means that it sometimes occurs, 4 means that it often occurs and 5 means that it always occurs. The AFAQ questionnaire is developed based on Torabizadeh et al. study in Polish language (23).

Following that, the tool was translated into Czech and Slovak. To evaluate the tool’s internal consistency, a Cronbach’s alpha coefficient was calculated. The questionnaire in the Czech version had a Cronbach alpha coefficient of 0.822, and the Slovak version had a Cronbach alpha coefficient of 0.795. A Cronbach’s alpha above 0.7 to 0.8 is acceptable, while 0.8 to 0.9 is good.

The PSQI questionnaire is employed to assess the quality of sleep of participants. Higher scores indicate a lower quality of sleep. In accordance with the key for this scale, the PSQI scores were analyzed, with 0–5 points being indicative of good sleep quality and 6–21 points being indicative of poor sleep quality. In this study we used Polish (24), Czech (25) and Slovak (26) versions of the PSQI.



Statistical analyses

The distributions of quantitative variables were summarized by using means, standard deviations, medians, and quartiles. Furthermore, the percentage of occurrence was utilized to summarize the distributions of qualitative variables. The chi-squared test was used to compare qualitative variables between groups, with Yates’ correction applied for 2×2 tables. Fisher’s exact test was used to analyze small sample sizes in contingency tables. Quantitative variables between two groups were compared using the Mann–Whitney and Kruskal-Wallis tests for multiple groups. Moreover, the correlation between two quantitative variables was assessed using Spearman’s coefficient of correlation. The significance level for all statistical tests was set to 0.05. The R 4.3.1 program was used for analysis (27).



Ethics

The study was executed according to the principles of the Declaration of Helsinki and the guidelines of Good Clinical Practice (28). At the top of the survey, there was a section where written consent and study information was provided. The participant identities were not linked to the collected data, and they were free to terminate their participation at any time. The independent Bioethics Committee of Wroclaw Medical University approved the research project (KB 156/2023).




Results

Females made up the majority of the study participants (94.05% female, 5.95% male). The majority of respondents were nurses (90.21%, p = 0.001) and had a mean age of 42 years, with approximately 12 years of work experience. In all three countries, the demographics of the respondents were the same. When taking the survey, the majority of those surveyed, which is 60.32% (p < 0.001), were already in a relationship. Nearly all the respondents had equivalent levels of education, with approximately 30% possessing a secondary education that includes a bachelor’s and a master’s degree. Polish participants had the lowest percentage of HCWs with secondary education (p < 0.001) compared to Czech and Slovakia. The reason for this is that nurses have not been educated at the secondary level for several decades. Currently, nursing education is offered at the bachelor’s and master’s levels. A total of 72.75 percent (72.75%, p = 0.001) work 12-h shifts and have a monthly workload of 160–240 h. The workload is consistent across all countries (p = 0.001). Our study shows that 46.15% of Polish healthcare workers work in two locations, which is the highest percentage among survived countries. Table 1 exhibits detailed socio-demographic information.



TABLE 1 Socio-demographic characteristics of the study group.
[image: Table1]

The survey found that 603 out of 756 survey participants (79.76%) had low quality sleep (6–21 PSQI points), while 147 out of 756 participants had good sleep quality (0–5 PSQI points) and 6 participants did not answer this question. Slovakia and Poland had significantly higher sleep problems than the Czech Republic (p < 0.05), and the PSQI scores for Poland and Slovakia were relatively similar (Table 2). All three countries scored above 5 points, which suggests that healthcare workers in all three countries are experiencing poor sleep quality.



TABLE 2 Overall sleep quality score for each country.
[image: Table2]

Alarm fatigue levels were calculated for participants in every country in this study. The statistical differences between countries are significant (p < 0.05). Alarm fatigue caused by medical devices was significantly higher in Slovakia and Poland than in the Czech Republic (Table 3). Alarm fatigue and sleep problems are positively correlated (Table 4). All three countries had statistically significant positive correlations, with the correlation coefficients being 0.171 (p = 0.039) in the Czech Republic, 0.303 (p = 0.001) in Poland, and 0.228 (p < 0.001) in Slovakia. The importance of this result for further exploration is that it supports the idea that medical devices that emit audible alarms have an impact on the sleep quality of medical staff. Furthermore, the association between socio-demographic data and alarm fatigue was investigated. Alarm fatigue has been found to have a statistically significant relationship (p < 0.05) with age and length of service. Poland, Czech Republic, and Slovakia show a correlation coefficient of −0.28; −0.378; −0.156, which indicates that more years of practice result in a reduction in alarm fatigue experience. The prevalence of alarm fatigue in older adult HCWs is lower than it is in younger individuals, as assessed by Spearman’s correlation coefficients for Poland, Czech Republic, and Slovakia: −0.274, −0.362, −0.169. Alarm fatigue was found to be significantly greater in those working 12-h shifts than in those working 8-h shifts only in the Czech study group (p < 0.05). There was no statistical significance observed for other demographic variables and alarm fatigue.



TABLE 3 Overall alarm fatigue score for each country.
[image: Table3]



TABLE 4 Relationship between sleep quality and fatigue alarms by country.
[image: Table4]



Discussion

Healthcare workers’ well-being and patient safety depend on their sleep quality. This article explores the relationship between alarm fatigue and the quality of sleep of healthcare workers. Sleep hygiene can lead to an increase in job satisfaction for healthcare staff and, ultimately, a healthier and more resilient healthcare system. Alarm fatigue is a result of HCWs being overexposed to alarms, which can lead to indifference and potentially death or permanent injuries for patients (15, 29). The impact of medical device alarms on patient and staff safety has become a growing concern in healthcare facilities.

According to Bourjet al., Alarm fatigue and its consequences are affecting all medical personnel (30).

The effects of alarm fatigue on the well-being of healthcare workers have only been investigated in a few studies at present. Our study shows that alarm fatigue is a common occurrence among medical staff because they are exposed to medical alarms for a long time at work. Alarm fatigue issues are present in all participating countries in our study, which is concerning. Alarm fatigue was more intense in Poland and Slovakia than in the Czech Republic, among the three participating countries in this study.

Healthcare workers are increasingly mentioning that alarm fatigue has a negative impact on sleep quality when discussing its impact on their well-being. Curry et al. showed that sleep disturbance occurs due to alarm fatigue (31). The study discovered that alarm fatigue has a negative impact on the quality of sleep of medical staff. Similarly, Kaylor et al. conducted a study to investigate alarm fatigue and sleep quality in caregivers of children with diabetes who continuously monitor glucose levels. The quality of sleep for caregivers is negatively impacted by alarm fatigue, as evidenced by the results (32).

The reduction of alarm fatigue can be achieved with effective management of medical device alarms (33). It is crucial to prioritize this issue as prolonged exposure to this psychosocial risk factor can lead to decreased quality of life, depression, job burnout, or cardiovascular problems among HCWs, as well as patient safety risks (34–37). There is no question that this is an area of research that needs further examination due to its direct impact on the safety of patients and healthcare workers and education is crucial to solving this issue.



Conclusion

Healthcare systems worldwide are facing a challenge due to the shortage of healthcare workers. The current shortage can be worsened by the presence of psychosocial stressors in hospitals and clinics, causing absenteeism and resignations. Medical staff shortages can result in negative outcomes and pose a potential risk to both patient safety and the well-being of medical staff.

Medical alarms have the potential to cause significant stress for medical staff, which can further exacerbate the situation. Excessive exposure to alarms can lead to fatigue and decreased sleep quality. Long-term fatigue caused by sleep disturbances can pose significant health and patient safety risks. Just like other psychosocial risk factors, the exposure to medical alarms requires effective monitoring and management in hospitals and clinics.

Based on our study, alarm fatigue and sleep quality of HCWs are correlated and the Alarm Fatigue Assessment Questionnaire (AFAQ) and The Pittsburgh Sleep Quality Index (PSQI) can be employed to measure alarm fatigue and evaluate sleep hygiene. Medical staff and patients can be more satisfied and safer by continuing monitoring for alarm fatigue.



Study limitations

It’s worth noting that despite the invitation to all health professionals (doctors, paramedics, and nurses/midwives) to participate in the study, nurses received the highest response rate. Therefore, the study group cannot represent all health professions due to the low response rate of other professions when compared to nurses. Given the significant proportion of respondents being women, it is important to consider gender as a limitation. Continuing research in this stream should consider aspects such as non-sound alerts, setting and adjusting limits on alarms, the impact of OSA and obesity on sleep quality, and the prevalence of hearing problems in staff versus responding to alarms.
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Background: COVID-19, as a significant public health issue, has had a major impact on the mental health of people worldwide. Research shows a significant positive correlation between individuals’ risk perception levels and negative emotions during the outbreak of COVID-19. However, some studies also suggest that the relationship between the two is not significant. Therefore, we will conduct a meta-analysis to explore the relationship between risk perception and negative emotions from cultural, temporal, and individual psychological perspectives.

Methods: Searches were conducted in the Web of Science, Pub Med, Google Scholar, PsycINFO, Scopus, and China National Knowledge Infrastructure databases, focusing on publications from January 2020 onwards, specifically targeting studies examining the relationship between risk perception and negative emotion during COVID-19.

Results: A total of 58 papers with 85 effect sizes were meta-analyzed using Comprehensive Meta-Analysis 3.0 software, with a combined sample of 83,948 individuals. Risk perception of COVID-19 showed a moderate positive correlation with negative emotions (r = 0.211, 95%CI [0.18, 0.24]). There was no moderating effect of tight-loose cultures on the relationship between risk perception of COVID-19 and negative emotions. However, the epidemic period, gender ratio, and measurement methods did have moderating effects on the relationship between risk perception of COVID-19 and negative emotions.

Conclusion: In future research, we can further develop theories related to the risk perception of COVID-19 and negative emotions, and based on these, formulate interventions to promote people’s mental health.
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Introduction

The outbreak of COVID-19 has caused profound harm to various parts of the world in the past 4 years, with significant negative impacts on physical and mental health. The WHO (2005) classified the coronavirus as an “international public health emergency” that poses a threat to human lives worldwide. The WHO still considers COVID-19 a public health emergency of international concern 3 years later (WHO, 2005). At the same time, due to the recurrent nature of the outbreak, the uncertainty of its spread and the strong transmissibility after mutation have led to a decrease in people’s psychological wellbeing (Talevi et al., 2020). The existing studies have found that in the context of the COVID-19 outbreak, negative emotions such as anxiety, depression, and sensitivity to social risks in the Chinese population increased, while life satisfaction and positive emotions decreased (Li et al., 2020; Rubin and Wessely, 2020).

Negative emotions refer to subjective experiences of unpleasantness and distress in response to adverse events in life. These emotions mainly include depression and anxiety, but also encompass feelings such as anger, fear, and discouragement (Parkitny and McAuley, 2010; Watson et al., 1988). COVID-19 has led to challenges in regulating these negative emotions, resulting in clinical symptoms like depression and anxiety (Wang C. et al., 2020). Thus, this study focuses on three types of emotions: (1) General negative emotions: characterized by unpleasant and distressing subjective experiences, including various emotions such as anxiety, depression, anger, and discouragement. (2) Anxiety: A tense emotional state experienced when individuals perceive potential dangers or threats in their current situation (Spielberger and Reheiser, 2009). (3) Depression: prolonged emotional states characterized by sadness and fear (Jackson, 2008).

Risk is defined by the magnitude of event probabilities and their consequences (Freudenburg, 1988). In the field of psychological research on risk, there is a primary focus on risk perception. Risk perception refers to an individual’s awareness and understanding of various objective risks in the external environment, emphasizing subjective feelings in this process (Slovic, 1987). Following Slovic and Peters (2006) definition, we define the risk perception of COVID-19 as an individual’s subjective evaluation and response to the potential risks and consequences associated with COVID-19-related information and situations.

Numerous studies have demonstrated a positive correlation between risk perceptions and negative emotions (Hogarth et al., 2011; Johnson and Tversky, 1983; Kopetz, 2017; Sjöberg, 2007; Yuen and Lee, 2003). This conclusion has also been confirmed in the context of COVID-19 (Barattucci et al., 2020). Research indicates that risk perception of COVID-19 is associated with higher levels of negative emotions (Han Q. et al., 2021). According to cognitive appraisal theory, individual emotions are determined by their appraisal of events. When assessing threats with high uncertainty, such as COVID-19, individuals are more likely to experience anxiety (Epstein, 1994; Lazarus, 1968; Lazarus, 1991). A study conducted during COVID-19 highlighted that worry can activate a dysfunctional overestimation of threats, leading to psychological distress. However, it can also activate functional appraisals, enhancing self-efficacy and thereby reducing distress (Diotaiuti et al., 2023). The transactional stress theory suggests that when individuals perceive an unavoidable health risk, they are more likely to use emotion-focused coping strategies (Lazarus and Folkman, 1984). In such cases, the relationship between risk perception of COVID-19 and negative emotions might be stronger (Chen et al., 2022). The social amplification framework hypothesizes that network communication will exaggerate the risks of COVID-19, causing people to focus more on negative information, thereby increasing negative emotions and risk perception (Ng et al., 2018). The behavioral immune system (BIS) theory suggests that when individuals face pathogen threats, the BIS triggers negative emotions such as disgust and anxiety, and enhances disease perception to avoid infection (Li et al., 2020; Makhanova and Shepherd, 2020; Neuberg et al., 2011). Furthermore, infectious diseases (such as COVID-19) have had a significant impact on human genetic evolution, making people more likely to overestimate related risks and experience negative emotions.

However, existing studies suggest that there may be moderating variables between risk perception and negative emotions. Tight-loose cultures, as a new cultural dimension, have their roots in ancient history and philosophy, and were first studied anthropologically by distinguishing between “tight” and “loose” traditional societies (Pelto, 1968). Tight cultures have high social norm strength and low tolerance for deviant behavior, while loose cultures are the opposite (Gelfand et al., 2011). A study highlighted that during the threat of COVID-19, governments in tightened cultural regions implemented stricter intervention policies to curb the spread of the disease, thereby protecting the population from the threat (Gelfand et al., 2011; Gelfand et al., 2021). Moreover, Dong et al. (2021) conducted a cross-sectional study that demonstrated cultural tightness–looseness as a moderating variable, relieving the positive correlation between risk perception and depression and anxiety. In the context of COVID-19, research on gender differences in risk perception has yielded various results (Jin et al., 2020; Dryhurst et al., 2022). Historical experiences suggest that the risks associated with COVID-19 may have a greater impact on females (for example, immune function in pregnant females is suppressed, leading to more severe viral damage to the body), resulting in higher risk perception among females and triggering more intense negative emotions (Ackerman et al., 2018). Additionally, some scholars argue that due to the high heterogeneity in the conceptualization of risk perception, research findings vary (Vieira et al., 2022). Currently, there are mainly two types of risk perception models. The first is from the Health Belief Model (HBM), which includes Perceived Severity (an individual’s awareness of the consequences of diseases), Perceived Susceptibility (an individual’s assessment of the likelihood of contracting a disease), and Perceived Vulnerability (an individual’s belief in their susceptibility to infection and consequent harm) (Brewer et al., 2007; Champion and Skinner, 2008). The second is based on Slovic’s paradigm, which primarily involves the dimensions of Familiarity and Controllability (Gan and Fu, 2022). Current research rarely discusses the distinctions between these two types of risk perception measurement models in the context of COVID-19, and it is still unknown whether they influence the relationship with negative emotions. Finally, research has shown that the relationship between COVID-19 risk perception and depression is influenced by the pandemic period (Liu et al., 2024). Dyer and Kolic (2020) found through semantic network analysis that the phenomenon of psychophysical numbing under COVID-19 is increasingly evident, demonstrating that negative emotions gradually decline over the duration of the pandemic, leading to a numbed mindset. It is uncertain whether this change affects the relationship between risk perception and negative emotions. Given that humanity may need to coexist with COVID-19 for an extended period, it is crucial to study the dynamic relationship between COVID-19 risk perception and negative emotions over different time periods.

Therefore, the purpose of this meta-analysis and systematic review is to explore the relationship between risk perception and negative emotions during COVID-19 and to investigate four potential moderating variables: cultural tightness–looseness, gender ratio, epidemic period, and risk perception measurement models.



Methodology

This article has been reported by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist.


Data sources

All literature data are from the following databases: Web of Science, Pub Med, PsycINFO, Scopus and China National Knowledge Infrastructure. We used “risk perception COVID-19” AND “Negative affect” OR “Anxiety” OR “Depression” OR “Negative emotion” as the keywords to search in the PubMed dataset and used “TS = (risk perception COVID-19) AND ((TS = (Negative emotion)) OR (TS = (Anxiety)) OR (TS = (depression)))” in the Web of science dataset. We retrieved articles spanning from June to September 2022, totaling 1976 documents.



Inclusion criteria and exclusion criteria

1. This study includes correlation coefficients and other metrics that can be converted into Fisher’s Z-values for meta-analysis, such as regression coefficients and chi-square values. Data that cannot be transformed in this manner will be excluded. (2) Negative emotions include “negative emotions,” “anxiety,” or “depression.” Considering that negative emotion measurements specific to events such as COVID-19 may temporarily exaggerate due to situational influences (Davis et al., 2011), we have chosen to exclude such specific measures (e.g., the COVID-19 Anxiety Scale: How anxious are you when discussing COVID-19?). (3) Participants in this study include all individuals affected by COVID-19, excluding those with mental disorders or severe illnesses, as well as COVID-19 patients, healthcare workers, or individuals with special experiences related to COVID-19. (4) This study will include empirical research but will not include review studies such as meta-analyses, scoping reviews, or systematic reviews. (5) The study must be published after January 2020, that is, after the outbreak of COVID-19. (6) Risk perception measurement methods include perceived severity, perceived possibility, perceived vulnerability, and the Slovic paradigm. Methods not falling into these categories are defined as “others.”



Literature coding and quality evaluation

Each study was reviewed and independently coded by two psychology professionals who underwent a one-month training program and used a standardized template (Supplementary Table S2) for data extraction. Differences in coding were resolved through consultation, with the final coding determined by the corresponding author. The final encoding consistency is 100%. The coding content includes author information, publication year, male ratio, age, country, tight-loose cultures, epidemic period, and risk perception measurement method. For the coding of tightness culture, Fischer and Karl (2022) were adopted, combined with Gelfand et al. (2011, 2021)‘s measurements of national tightness. For countries or regions not included in the study, we did not perform coding. Due to standardization and centralization, A score of 0 represents the average level of tight-loose culture across countries. Scores above 0 indicate a tight culture, characterized by stronger social norms and lower tolerance for deviant behavior, while those below 0 were coded as loose cultures. Based on the Health Belief Model, risk perception is encoded as “perceived likelihood,” “perceived severity,” “perceived vulnerability” or a combination of these three measurement methods (Brewer et al., 2007; Champion and Skinner, 2008). According to Slovic’s psychological measurement model, familiarity and controllability are defined as the “Slovic paradigm.” If the measurement methods do not belong to the above, they are coded as “the others.” For effect size, linear regression β-values are converted into correlation coefficients using the formula of Peterson and Brown (2005). In this study, we used the Joanna Briggs Institute (JBI) critical appraisal checklist to assess the quality of cross-sectional studies (Munn et al., 2020). Studies with scores below 50% were excluded to ensure the reliability of the included research and the credibility of the results.



Meta-analytic process

In the study, Comprehensive Meta-Analysis 3.0 software was used for the main effect test and the adjustment effect test. We conducted subgroup analysis on negative emotions, a method that divides a specific variable into different groups and examines differences between these groups to determine whether there are variations between different dependent variable indicators. If there are differences, they will be analyzed separately later. When there are multiple similar effect size indicators in a single study, the average effect size of multiple correlation coefficients is used. We will further explore the potential impact of non-independent effects on the results through sensitivity analysis. Specifically, we will exclude studies with non-independent effects to examine changes in the overall effect size.

Due to differences in research characteristics such as risk perception measurement methods and types of negative emotions, a random effects model was used to aggregate effect sizes. The model uses a weighted average to estimate the overall effect size, considering not only the within-study variance but also the between-study variance. On the tests of heterogeneity, the variability of the effect size in the main research was evaluated by the significance of Q-test results, I2, Tau2. An I2 > 75% indicates high heterogeneity, suggesting the appropriateness of the random effects model (Higgins et al., 2003).

Publication bias was tested qualitatively using funnel plot distribution of effect sizes. Quantitatively, Egger’s regression coefficient and Begg rank correlation test, with significant results indicating potential bias (Begg and Mazumdar, 1994; Sterne and Egger, 2001). Additionally, Orwin’s fail-safe N test and Classic Fail-safe N tests were used to determine how many unpublished studies are needed to make the overall effect size trivial or the p-value non-significant. Finally, the trim and fill method was used to correct for publication bias by adjusting for missing studies.

We employed subgroup analysis for categorical moderating variables, ensuring that at least three effect sizes were included at each level (Song et al., 2014). To test the effects of continuous moderating variables, this study employed a random effects model meta-regression.




Results


Literature inclusion and quality evaluation

According to the search strategy (Supplementary Table S1), a total of 58 studies were included in this meta-analysis, comprising 85 effect sizes and 83,948 subjects. This includes doctoral and master’s theses, with 12 studies in Chinese and 46 in English. Negative emotions include 19 effect size (N = 23,722), anxiety includes 41 effect size (N = 54,215), and depression includes 25 effect size (N = 40,592). Detailed data are shown in Supplementary Table S2. The present meta-analysis contained a total of 58 primary studies, 41 of which were from tight cultures. For data encoding, Cohen’s Kappa (k) scored by two raters is 0.89–0.94. Of the quality assessments, all the studies scored above 50% (Supplementary Table S3). The specific process is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Process of selecting and screening articles.




Heterogeneity

The analysis results show that the overall Q-value is 2190.04, the I2-value is 96.16% and more than 75%, indicating a high level of heterogeneity in the results. Therefore, a random-effects model is appropriate (Higgins et al., 2003). And further explore other moderating variables that lead to heterogeneity of research results (Table 1).



TABLE 1 Heterogeneity test between risk perception of COVID-19 and negative emotion.
[image: Table1]



Overall analyses

For the 58 papers analyzed, according to the analysis (as shown in Table 2), the overall effect size between risk perceptions and negative emotions of COVID-19 was r = 0.211 (K = 85) with 95%CI [0.18, 0.24] and no 0 in the interval, showing a moderate correlation, and the correlation coefficients for each sub-indicator of negative emotion, anxiety, and depression were 0.17 (K = 19, 95%CI [0.08, 0.25]), 0.24 (K = 41, 95%CI [0.21, 0.27]), 0.20 (K = 25, 95%CI [0.16, 0.24]). The data analysis conducted using subgroup analyses highlighted no significant differences between the groups regarding negative emotions (Qb = 3.78, p = 0.156), so the analysis of negative affect in the latter part was only for the overall indicators.



TABLE 2 Overall effect size between risk perception of COVID-19 and negative emotion.
[image: Table2]



Sensitivity analysis

We performed the following sensitivity analyses to ensure the stability of our results. Firstly, we compared the overall effect sizes from the random effects model (r = 0.211) and the fixed effects model (r = 0.18). Secondly, we excluded studies using the average of multiple effect sizes (4 effect sizes were computed using average effect values, constituting 4.7% of the total studies). After exclusion, the overall effect size was 0.213, and the heterogeneity test showed that I2 = 96.19%. Thirdly, using leave-one-out analysis, the results showed that the effect size r-value fluctuated between 0.206 and 0.216. The above sensitivity analysis results indicate that the overall results are relatively stable.



Moderating effect

Firstly, for continuous moderating variables, random effects meta-regression was used, and the results showed that gender ratio moderated risk perceptions and negative emotions for COVID-19. The regression coefficient of the male ratio on the effect size was significant β = 0.46 (this indicates that the change of one male ratio unit leads to 0.46 times change of effect size), 95% CI [0.27, 0.65], p < 0.001, R2 = 29%. Meanwhile, for the subgroup with k (this implies the existence of a pairwise relationship of correlation coefficients) <3. For example, since there were only two sets of correlation coefficients in 2020.09, they were not included in the subgroup analysis. Finally, for categorical moderating variables, subgroup analysis was taken, and the results showed (Table 3) that.

1. There was no moderating effect of tight-loose cultures on risk perceptions and negative emotions of COVID-19, QB = 0.07, p = 0.785. For the insignificant moderating effect of tight-loose cultures, we conducted a further analysis by splitting tight culture and loose culture into two subgroups and observing the correlations under the corresponding cultures (Table 4). Excluding studies lacking corresponding cultural codes, we still did not find significant differences in the association between risk perceptions and negative emotions under tight-loose cultures. However, some numerical trends were found, for example, the association between risk perception and depression was slightly stronger in the tight culture (r = 0.221) than in the loose culture (r = 0.188), while the opposite was true for negative emotions (in the tight culture r = 0.159, in loose culture r = 0.212). The anxiety group showed a similar effect size (in tight culture r = 0.258, in loose culture r = 0.244). We also used the continuous variable of cultural tightness for supplementary meta-regression analysis. The regression coefficient was not significant β = −0.08, 95%CI [−0.17, 0.004], p > 0.05, R2 = 1% (Table 5).

2. Risk perception measures moderated risk perception and negative emotions of COVID-19, QB = 18.22, p = 0.011, where the combination based on perceived severity and perceived possibility showed the strongest positive correlation (r = 0.28) between risk perceptions and negative emotions of COVID-19 (when other tools are excluded), while the combination based on Slovic’s familiarity, controllability showed the weakest positive correlation (r = 0.12).

3. The epidemic period moderated risk perceptions of COVID-19 and negative emotions, QB = 15.66, p = 0.016. Risk perception was most strongly positively associated (r = 0.47) with negative emotions in the time period 2021 and beyond, and least positively associated (r = 0.11) in the time period May 2020. In addition, we found an approximate inverted U curve of the effect sizes between January 2020 and May 2020 (although numerically this appears to be very weak), as shown in Figure 2. In addition, we also conducted a meta-regression analysis to test the moderating effect by using the epidemic period as a continuous variable. Specifically, we used the months since the outbreak of the pandemic as a continuous numerical variable (for example, January 2020 was 1, and February 2021 was 14). The regression coefficient was significant β = 0.02, 95%CI [0.01, 0.03], p < 0.01, R2 = 2% (Table 5).



TABLE 3 Moderating effect between risk perception of COVID-19 and negative emotion.
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TABLE 4 Analysis of moderating effects of outcome variables.
[image: Table4]



TABLE 5 Results of meta regression.
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FIGURE 2
 Epidemic period curve. The vertical axis represents the effect size, and the horizontal axis represents the epidemic period. Numbers 1–6 represent January to June 2020, while 7 represents 2021 and later.




Publication bias

When there is a possibility of publication bias, effect sizes show an asymmetric distribution on the funnel plot (Borenstein et al., 2009). From the funnel chart observation (as shown in Figure 3), the effect sizes are mostly concentrated in the upper part of the funnel, and the distribution is uniform and symmetrical. The intercept of the Egger linear regression is 2.01, 95%CI [− 0.12, 4.15], and the p-value is 0.064. The p-value of the Begg test is 0.093. The results are not significant. The trim and fill test found 17 missing effect sizes on the left side of the funnel plot. These effect sizes were included in the analysis to get a new weighted effect size r = 0.161. The difference from the observed effect size is 23.7%, which belongs to the moderate cut-off value in publication bias (Chang et al., 2022). The classic fail-safe number is 4145, which is >5 K + 10 standard. The value of the classic fail-safe number indicates that at least 4,145 studies are needed to make the results insignificant. Orwin’s fail-safe N-value was 70, this means that when 70 articles with a correlation of 0.00 are included, the effect size will be lower than 0.1. Based on the above results, there is a low possibility of publication bias in this study. To further verify, we also used P-curve analysis, cumulative meta-analysis, and contour-enhanced funnel plot methods. The results also showed that there was a low probability of publication bias in the study (Supplementary Table S4).

[image: Figure 3]

FIGURE 3
 Funnel plot.





Discussion


The relationship between risk perceptions and negative emotions of COVID-19

So far, this paper has examined the relationship between risk perceptions of COVID-19 and negative emotions through a meta-analysis, which includes 58 studies. The results reveal a moderate positive correlation (r = 0.211), with all three types of negative emotions strongly associated with risk perceptions. This aligns with the majority of research findings in the context of COVID-19 (Zhao et al., 2021), indicating that individuals with a heightened risk perception of COVID-19 also experience elevated levels of negative emotions. The moderate effect size indicated by the study may also be due to the numerous online measures that improved people’s mental health during COVID-19 (D’Oliveira et al., 2022). Furthermore, the lack of significant differences in the three types of negative emotions may be attributed to the simultaneous occurrence of depression and anxiety, which often coexist with considerable overlap in both psychological and clinical domains (Kessler et al., 2015). In terms of effect sizes, depression exhibits the lowest effect size, while anxiety shows the highest. This could possibly be attributed to a heightened awareness of unknown risks, such as anxiety, prompting individuals to promptly identify and avoid potential environmental cues associated with the virus. Another plausible explanation could be that, for an extended period, people have not felt helpless in the face of the virus spread. In summary, the results of the study indicate that the connection between risk perception and negative emotions remains significant in the context of COVID-19. The risk perception theories developed in previous pandemics are still applicable to the current situation of COVID-19.



Tight-loose cultures

We found that the moderating effect of tight-loose culture on the risk perception of COVID-19 and negative emotions is not statistically significant. The reason for this may lie in the uneven distribution of tightness–looseness culture in the current sample (Tight culture = 55, Loose culture = 21). Numerous studies suggest that the moderating effect of tightness–looseness culture during the pandemic is significant (Tu et al., 2023). If the sample sizes from different cultures could be balanced, we speculate that a significant moderating effect of tightness–looseness culture might be observed. Another possible reason is that the studies included in this research focus on the early stages of COVID-19 or within the first 6 months after the outbreak. During this period, governments in regions with different cultures almost universally implemented various preventive measures, such as quarantine, social distancing, and the cancelation of large events (Rodríguez et al., 2022). This uniformity in response measures makes it difficult to reflect cultural differences in looseness–tightness.



Gender ratio

Meta-regression analysis showed that a higher male ratio was associated with a stronger link between risk perceptions of COVID-19 and negative emotions. This finding contradicts the common observation that women are more prone to negative emotions and higher risk assessments (Campbell, 2013). One possible explanation is that men have higher mobility during the pandemic, which increases their exposure to the virus and subsequently elevates their levels of negative emotions (Semenova et al., 2021). Furthermore, men, as primary protectors and providers, are more likely to work outside. This increases their risk exposure and anxiety levels. Economic pressures and concerns about family stability may also contribute to higher levels of anxiety in men. Conversely, women’s heightened sensitivity to risk leads them to adopt more proactive measures to mitigate risks, potentially reducing the link between risk perceptions and negative emotions (Rana et al., 2021).



Measurement method

The meta-analysis results indicated that, excluding other measures, the combination of perceived severity and possibility was the strongest predictor of the relationship between COVID-19 risk perceptions and negative emotions, while Slovic’s measurement paradigm was the weakest. One possible explanation is that familiarity and controllability measures lead people to judge risk more subjectively, whereas perceived possibility, severity, and vulnerability focus on objective, observable attributes of risk (Capone et al., 2021). Strong preventive measures and information about the virus and health behaviors at the pandemic’s outset enhanced people’s subjective motivation in risk perception, reducing the association with negative emotions. However, infection and mortality rates continued to rise during the pandemic’s initial phase (Baud et al., 2020). Therefore, objective epidemic risk still threatened people’s health security, and objective measures of perception remained strongly associated with negative emotions.



Epidemic period

Meta-analysis showed that the correlation between risk perceptions and negative affect increased until March 2020, decreased after the WHO declared COVID-19 a global outbreak on March 11, and spiked again in June 2020, peaking in 2021. Studies have found that risk perceptions and anxiety levels were higher during the pandemic’s initial period, declining sharply over time (Savadori and Lauriola, 2022; Wang Z. et al., 2021; Qiao et al., 2023). According to the diffusion of innovation theory (Rogers et al., 2014), it takes time for people to absorb COVID-19 risk information, and as they receive more, their risk assessment increases. Early in the pandemic, limited information weakened people’s sense of control and heightened their sense of threat. Emotional information spreads quickly via social media, strengthening the link between risk perceptions and negative emotions (Brady et al., 2017).

In the later stages of the pandemic, meta-analytic results partially validate the phenomenon of psychological numbness. The high cost of maintaining intense negative emotions over time prompts people to start avoiding these emotions (Li et al., 2021). This may explain the gradual decrease in effect size. Risk perceptions were more strongly associated with negative emotions before the pandemic than after. This shift could be due to increased information availability, governmental control, and psychological adaptation (Tedaldi et al., 2022). The effect size spiked in June 2020 and June 2021, likely related to the coronavirus mutations. As people received more information about new variants, uncertainty rose, temporarily increasing the correlation between risk perceptions and negative emotions. Therefore, the effect values varied significantly across different periods, reflecting the epidemic’s impact on psychological states.



Limitations

However, this study also has some shortcomings and perspectives: (1) As negative emotions contain many connotations and few studies have further sorted them out, the current study only includes the common indicators of mental health: negative emotions, depression, and anxiety. (2) It is necessary to discuss whether the participants included in the current study can adequately and effectively reveal the relationship between risk perception of COVID-19 and negative emotions. Studies have shown that more than one-third of healthcare workers experienced varying degrees of anxiety and depression during COVID-19 (Amin et al., 2020). Due to the widespread impact of COVID-19, it is necessary to include a broader range of populations in future studies. Additionally, it is important to explore whether the research results change over the duration of. For instance, people may gradually lower their risk assessment of the pandemic, which necessitates including more literature in future studies for further examination. (3) The moderating effect was not significant because the study of tight-loose cultures is still in its early stages, and each country experiences dynamic changes in its degree of tightness and looseness. This indicates the need for longitudinal studies on tight-loose cultures over time. For the epidemic period, our method of dividing by month needs improvement. Future research should use more refined coding or other methods. Regarding risk perception measurement, while mainstream models were used, other studies suggest that risk perceptions should include more questions and employ more accurate methods. Future research should integrate newly developed risk perception of COVID-19 measurements. (4) This study focused on the relationship between risk perceptions of COVID-19 and negative emotions. Future research should compare these results with other epidemic periods to determine if the findings are specific to COVID-19 and to establish a comprehensive theoretical framework for risk perception under different epidemics. (5) Finally, the choice of research methods may introduce potential biases. Compared to the traditional bivariate meta-analysis used in this study, multilevel meta-analysis has been widely adopted in recent years due to its ability to better control for biases. Future research could consider employing more advanced statistical methods to reduce bias.




Conclusion

In the research, we discuss the relationship between risk perceptions and negative emotions. Cognitive theory and evolutionary psychology theory have also appropriately predicted their results, which not only expands psychological research in the context of COVID-19, but also provides an integrated model for risk perception for future research. In a large number of COVID-19 research, this study used the meta-analysis method for the first time to explore the relationship between risk perceptions of COVID-19 and negative emotions. Firstly, it reconfirms the association between risk perceptions of COVID-19 and negative emotions. In addition, it also enriched the research on risk perception during COVID-19, and explored the influence of cultural factors, demographic factors, psychometrics and psychological factors. Thus, we provide empirical support for the field of mental health of the general population with a targeted and scientific basis and lay the foundation for future risk perception research and mental health intervention development.
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Introduction: The COVID-19 pandemic has affected nearly every facet of life, constituting a “new normal” and prompting an ongoing collective psychological crisis. People’s ways of coping with the pandemic and corresponding well-being are of particular research interest; however, these constructs have largely been examined using deductive quantitative approaches, deficit-based lenses, and mononational samples.

Methods: The current mixed-methods study used inductive-sequential (QUAL → QUAN) approaches to explore positive coping strategies (approach coping style and COVID-related connection appraisal) and well-being (loneliness, distress, and happiness) across individuals from the United States, Japan, and Mexico. Qualitative data were gathered from N = 141 U.S., Japanese, and Mexican adults to examine how people perceived connection during the pandemic.

Results: Qualitative analyses illuminated common themes in which people appraised the pandemic as an opportunity for connection and strengthened interpersonal relationships. Quantitative measures, including a newly-developed questionnaire on COVID-related connection appraisal, were then administered to a separate sample of N = 302 adults in the U.S, Japan, and Mexico to assess associations among approach coping style, COVID-related connection appraisal, and well-being outcomes (loneliness, distress, happiness). Quantitative analyses found significant associations among approach coping style, COVID-related connection appraisal, and all well-being outcomes. Of note, these associations did not differ by country. COVID-related connection appraisal mediated the relationship between approach coping style and two well-being outcomes (loneliness and happiness).

Discussion: Findings point to approach coping style and connection appraisal as pathways for resilience and growth in the face of global suffering.
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1 Introduction

We are currently in the midst of a communal and scientific reflective process over the unprecedented and ongoing impacts of the COVID-19 pandemic. Since March 11, 2020, when the World Health Organization (WHO) declared COVID-19 a global pandemic, nearly every facet of life all over the world has been impacted by this public health crisis. Not only has there been profound loss of human life (estimated to be 14.83 million excess deaths by the WHO; Msemburi et al., 2023), COVID-19 also precipitated waves of medical and economic crisis (e.g., Anoushiravani et al., 2023); has transformed social, interpersonal, and family processes (e.g., Benjamin and Wang, 2022; Cassinat et al., 2021; Williamson, 2020); and has triggered an ongoing collective psychological crisis (e.g., termed a “collective trauma”; Silver et al., 2021) that social scientists are still trying to understand.

The progression of COVID-19 research has also moved from earlier models based on previous global infections [e.g., Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS); Serafini et al., 2020] and use of prior psychological theories to predict COVID-19 outcomes and processes (e.g., Abrams et al., 2021; Pietromonaco and Overall, 2021), to empirical research involving collection of COVID-19 era data to test questions and predictions. We now have more data and a fuller (retrospective) context in which to ask more nuanced questions about the substantial continuing impacts of COVID-19 on psychosocial functioning and individual well-being. Since the pandemic’s onset, a number of studies have been conducted to investigate the impact of the pandemic on personal well-being (e.g., loneliness, distress, happiness) and associated forms of coping across a wide range of clinical and community samples. Indeed, several cross-cultural studies have been conducted to examine the comparative psychosocial effects of the pandemic between countries, including the U.S., Japan, Malaysia, and China (Sugawara et al., 2022), Germany and Portugal (Candeias et al., 2021), and several Spanish-speaking countries (e.g., Spain, Mexico, Chile; Schoeps et al., 2023). Nonetheless, the bulk of existing COVID-19 research remains reliant on deductive and strictly quantitative approaches, predominantly examines the pandemic through a deficit-based lens, and largely investigates the effects of coping on well-being within a single given country or cultural context, thus calling into question the external validity and universality of these findings. The current study, therefore, seeks to address these gaps by examining well-being and coping during COVID-19 using mixed-method, multi-national, and positive psychological approaches.

When the pandemic first emerged, many governments throughout the world instituted a series of lockdowns and stay-at-home orders, urging citizens to remain at home and restrict their in-person social interactions to counter viral spread. Not only was this social isolation (or social distancing) positively associated with psychological distress, as has been found in a global sample of >13,000 older adults drawn from 62 countries during COVID-19 (Kim and Jung, 2021), but research evidence also indicates that this period of time saw overall negative impacts on relationship processes. For example, families have reported more “chaos” and more negative parenting strategies (Cassinat et al., 2021), and lower-functioning couples also displayed decreased relationship satisfaction and increased maladaptive attributions (Williamson, 2020). Overall, studies suggest that the challenges of living through the COVID-19 pandemic are linked with adverse mental health effects, including a 43% increase in symptoms of post-traumatic stress disorder, a 28% increase in anxiety, and a 27% increase in depression (Cao et al., 2022); in addition to 0.11-point decreases in life satisfaction and 0.09-point decreases in positive affect on standardized measures of personal well-being (Zacher and Rudolph, 2021).

Individual responses to the COVID-19 pandemic are shaped by multiple factors. According to Folkman and Lazarus (1988) transactional theory of coping, an individual’s psychological response to a stressful event is shaped by the individual’s cognitive appraisals of the stressor, which include both primary appraisals of the event (e.g., viewing the event as a threat, challenge, or loss) and secondary appraisals of one’s own ability to cope; these appraisals then influence emotional responses and subsequent behavior. Scholars have conceptualized common coping strategies in terms of the direction of the coping response in relation to the stressor, with approach coping encompassing cognitive and emotional activity that is oriented toward the stressor (i.e., problem solving, support seeking, positive reframing, planning, and acceptance), and avoidant coping referring to an orientation away from a stressor (i.e., denial, withdrawal, substance use, self-distraction, and self-blame; Roth and Cohen, 1986). Studies have indicated that avoidant coping (versus approach coping) is linked with poorer physical health outcomes and is less effective at attenuating anxiety symptoms (Eisenberg et al., 2012; Roth and Cohen, 1986), whereas approach coping is generally associated with better health outcomes, greater emotional adjustment and goal attainment, and may more effectively buffer against anxiety symptoms in response to a prolonged stressor (Eisenberg et al., 2012; Monzani et al., 2015; Roth and Cohen, 1986). As such, we contend that approach coping style, in particular, may serve as a potential pathway for resilience in the face of a prolonged global stressor like the COVID-19 pandemic.

An emerging body of literature has started to examine the association of approach coping style with well-being in the context of COVID-19, with findings indicating that greater trait levels of approach coping help to buffer against distress. One study found approach coping style to mitigate the distress of COVID-19 isolation in a sample of 1,749 youth from the United States and Australia (Cheng et al., 2021). Another similar study found that approach coping style was significantly related to lower depression and better quality of life among adults and found positive reframing to be the most beneficial form of approach coping during this time (Shamblaw et al., 2021). A related body of literature has also examined interpersonal coping strategies during COVID-19 as another contributor of well-being and even growth. Indeed, one study conducted among healthcare professionals in Hong Kong found that nurses with greater levels of interpersonal coping (e.g., perceiving oneself as having greater social support) experienced greater “adversarial growth” (i.e., positive changes resulting from stressful life events which surpass the pre-event level of functioning; Yeung et al., 2023). Another study found similar evidence of relational improvements in couples following the pandemic’s onset as a function of perceived interpersonal closeness and positive relational functioning (Vowels et al., 2021). Additionally, a study conducted among 544 adults during the COVID-19 lockdown period in Italy found that having appraisals oriented toward growth and supportive openness toward others contributed to improved self-efficacy and, in turn, lower levels of perceived distress (Diotaiuti et al., 2023). Both forms of coping (both more trait-like approach coping styles as well as more COVID-specific interpersonal coping) may be of particular benefit to individuals during the pandemic as sources of resilience and even growth. No published study, to our knowledge, has examined these two forms of coping concurrently and, hence, their comparative effects on well-being remain unknown. As such, the current study seeks to explore both forms of coping and to examine whether COVID-specific coping styles differ from traditional approach coping styles in their associations with well-being.

To date, pandemic coping and well-being outcomes have largely been examined using quantitative approaches with most researchers relying on existing scales and constructs to approximate the unprecedented experience of living during COVID-19. Mixed-method approaches, which incorporate qualitative inquiry and analytic approaches, permit a richer and more expansive understanding of people’s first-hand experiences, perceptions, and ways of coping with the pandemic. One recent mixed-methods study used both qualitative and quantitative methods to illuminate the pandemic as an unexpected opportunity for growth, finding that, among North Americans, individuals with high levels of self-transcendent wisdom described a greater ability to connect with friends, family, and community during times of physical distancing, and found that the interaction between disengaged coping (e.g., distraction) and self-transcendent wisdom was significantly associated with increased subjective well-being during this time (Kim et al., 2021). In another qualitative study based in the United Kingdom, approximately a third of adults reported improvements in their close relationships through themes of greater communication, togetherness, sharing responsibilities, and support networks, highlighting the early lockdown period of the pandemic as an opportunity for growth and relational flourishing (Vowels et al., 2021). These emerging findings speak to the need for mixed-methods research to more fully illuminate COVID-19-unique experiences that may not be captured by existing measures and quantitative approaches. Using a mixed-methods approach with a multinational sample and adopting a positive psychological lens, the present study sought to inductively examine the ways in which participants perceived interpersonal connection and relationship-building as a possible form of coping during the pandemic, and then to statistically test the associations among coping, appraisal, and well-being. In particular, our mixed-method approach expands on strictly quantitative approaches by permitting a richer understanding of individuals’ experiences during the COVID-19 lockdown period as articulated in their own words. Our approach also expands existing qualitative and mixed-method research by elucidating the ways in which individuals perceived interpersonal connection during this time and empirically demonstrating how such perceptions related to well-being.

While individual-level factors such as appraisal and coping may indeed influence people’s psychological responses during COVID-19, the broader sociocultural context also provides a backdrop in which certain kinds of psychosocial responses may be differently aligned with cultural norms and national public health policies. Careful consideration of cultural and country-level factors that may influence psychosocial responses is important in determining whether links between coping strategies and well-being during the pandemic vary across nations or are more universal. In the current study, we focused on the United States (U.S.), Japan, and Mexico in order to capture samples broadly representative of the distinct sociocultural contexts in North America, Asia, and Latin America, respectively.

Research has documented how culture influences individuals’ preferred coping strategies and socioemotional responses. Broadly speaking, individualistic cultures, such as those found throughout North America and Western Europe, tend to encourage primary control strategies that emphasize personal influence, agency, and self-expression consistent with an internal locus of control, whereas collectivistic cultures, such as those found in Asia and Latin America, tend to encourage secondary control strategies that promote adjustment and accommodation to the situation and more expressive restraint consistent with an external locus of control (Kim and Sherman, 2007; McCarty and Shrum, 2001; Weisz et al., 1984). Accordingly, people from individualistic cultures are more likely to use approach-focused and interpersonal coping strategies to influence their environment in the pursuit of personal goals, whereas people from collectivistic cultures are more likely to engage in more passive and avoidant coping (for a review, see Chun et al., 2006). For example, Mexican samples have shown evidence of more positive reframing and less self-distraction consistent with approach coping (Farley et al., 2005) as well as more collaborative and accommodative interpersonal coping (Gabrielidis et al., 1997) in comparison to Non-Hispanic U.S. Whites. And data also suggest that Asian and Asian American groups are less likely to use expressive disclosure and social support to solve problems (e.g., Taylor et al., 2004; Wang et al., 2010), but find implicit support (Benjamin et al., 2021; Taylor et al., 2007) and interdependent forms of mutual helping (e.g., Wang and Lau, 2015) to be more beneficial. To date, it is unclear whether these cultural preferences are reflected in people’s ways of coping during the pandemic and how coping and culture may interact to predict personal well-being outcomes. As such, the current study provides the first empirical exploration, to our knowledge, of country (U.S., Japan, or Mexico) as a moderator of the links between coping strategies and subjective well-being during COVID-19.

On a national level, it is critical to consider that the U.S., Japan, and Mexico also differed in their COVID-19 governmental and public health responses, which may have further contributed to variation in individuals’ well-being and coping strategy use. First, these countries varied in their degree of COVID-19 impact and exposure. According to Our World in Data (Ritchie et al., 2020), which relies on data from the WHO for confirmed cases and deaths, on July 29th, 2020 (the day our data collection began), the U.S., Japan, and Mexico had a cumulative total of 12,909.87, 257.37, and 3,656.50 confirmed cases of COVID-19 per million people, respectively, and 457.08, 8.08, and 488.39 COVID-19 deaths per million people, respectively. In addition, these three countries had varying degrees of social distancing measures in place. Generally speaking, across all three nations, the most severe lockdown measures instated in March of 2020 were lifted around the time of our study’s launch (July/Aug 2020). In Japan, the state of emergency was lifted by May 25, 2020, although strict international travel restrictions and high levels of societal compliance with COVID-19 protocols remained (Kusama et al., 2023). In Mexico, Mexico City was taken out of lockdown from mid-June 2020 onward and largely maintained a lenient pandemic policy with few social restrictions (Sheridan, 2021; Froese et al., 2021). In the U.S., COVID-19 responses quickly became politically polarized, with more politically conservative states (e.g., Texas) lifting stay-at-home orders as early as April 30th, 2020 (Linnane, 2020), while more politically liberal states (e.g., New Hampshire) maintained stay at home orders well into mid-June (Downey, 2021), with COVID-19 protocol compliance varying vastly within and between states. The present investigation thus captures a unique timeframe during which individuals across the world began transitioning out of the strictest social distancing measures and were gradually adjusting to the “new normal” of living with the pandemic under moderate restrictions.


1.1 The current study

The COVID-19 era is exemplified by global disruption and profound loss with subsequent research focused on the negative impacts of the pandemic on psychosocial functioning and well-being, with only a limited body of research addressing the role of positive coping strategies in mitigating the stress-distress link. Furthermore, studies have largely neglected testing these questions using multinational samples that have the potential to reveal variability or universality in these processes. Last, the COVID-19 research literature has been primarily quantitative in nature, using existing scales and constructs to approximate the unprecedented experience of living during COVID-19, and has not fully harnessed the power of mixed-method approaches that also incorporate qualitative analysis to more richly understand COVID-19-specific phenomena and impacts on well-being.

The current study is a mixed-method investigation of coping strategies and well-being among individuals from three countries in the wake of the initial COVID-19 lockdown period (i.e., Summer of 2020). We drew samples from the U.S., Mexico, and Japan due to a cultural rationale based on existing research; the U.S. exemplifying high-individualism and Japan and Mexico exemplifying different forms of high-collectivism (e.g., harmony collectivism and convivial collectivism; Campos and Kim, 2017). These countries were also selected due to observed differences in their COVID-19 responses (e.g., distinct social distancing measures at the time of data collection).

Qualitative and quantitative data were collected as part of two larger cross-sectional online survey studies on cross-cultural differences in perceptions of social processes and social technology use (Study 1) and personal well-being (Study 2) during COVID-19, which were preregistered on Open Science Foundation repositories. The present study is a separate secondary analysis of these pre-registered datasets.

Using qualitative analytic approaches, we examined the different ways in which participants perceived and described interpersonal connection and relationship building during a unique time period characterized by social restrictions and relational disruption. Specifically:


Qualitative Research Question: How did individuals experience interpersonal connection during the initial COVID-19 lockdown period? (i.e., Summer 2020).
 

We gathered qualitative data to explore the specific cognitive appraisal of the COVID-19 experience being one of connection and relationship enhancement. Based on these findings, we then developed a questionnaire for COVID-related Connection Appraisal, which was validated using a new sample. Using quantitative analytic approaches, we then tested the associations of Approach Coping Style and COVID-related Connection Appraisal with three well-being outcomes (loneliness, distress, and happiness). We proposed two hypotheses and two exploratory research questions:


H1: Approach Coping Style will be associated with more favorable well-being outcomes (lower distress and loneliness, greater happiness; significance criterion α = 0.05).

H2: COVID-related Connection Appraisal will be associated with more favorable well-being outcomes (lower distress and loneliness, greater happiness; significance criterion α = 0.05).

EQ1: Are the relationships between adaptive coping (approach coping style, COVID-related connection appraisal) and personal well-being moderated by country? (α = 0.05)

EQ2: Is COVID-related Connection Appraisal distinct from Approach Coping Style in its association with well-being outcomes? (α = 0.05)
 




2 Qualitative methods


2.1 Participants

Qualitative data were collected from 141 adults from the United States (U.S.; n = 50), Japan (n = 41), and Mexico (n = 50). All participants were required to be over the age of 18 and to self-identify as a resident and national of the U.S., Mexico, or Japan. The mean age of participants was 29.66 (SD = 9.93) years and 54% of participants identified as male, 44% as female, and 2% as ‘other.’ Participants represented a wide range of socioeconomic backgrounds; in terms of income, 17% reported “living comfortably,” 34% reported “doing okay,” 30% reported “just getting by,” and 11% reported “finding it difficult to get by” (Federal Reserve, 2020). On average, participants reported 2.66 people (SD = 1.53) living in their household.



2.2 Procedure

Informed consent was obtained from all individual participants included in this study. Procedures were approved by the Institutional Review Board at Haverford College. Qualitative data were collected using the online survey platform Qualtrics in July–August of 2020, approximately 4–5 months after the initial COVID-19 lockdown in the U.S., Japan, and Mexico. Participants were recruited using Prolific, a widely-used web-based labor market for human subjects research. The survey was administered in English, Spanish, and Japanese for U.S., Mexican, and Japanese samples, respectively. Survey questions and responses were translated using forward-translation and back-translation methods (Brislin, 1970) with two English-Spanish bilingual researchers (including author LB) and two English-Japanese bilingual researchers. Participants were told that this study aimed to understand people’s relationship experiences during the pandemic, particularly during the initial lockdown/stay-at-home order period. Participants were required to spend at least 4 min responding to the following prompt and were unable to advance until they had done so:



In what ways have you felt connected to others during this time? “Others” may include close or more distant relationships, old and/or new relationships. Please reflect on your thoughts, feelings, and experiences during COVID-19.

 

At the end of the survey, participants completed a brief demographic questionnaire. All participants were compensated $1.60 USD for their time, in the form of Prolific payment.



2.3 Qualitative data analysis

Qualitative analysis of participants’ responses was conducted by authors LB and SW, who are two trained mixed-methods researchers specializing in culture, coping, and health and well-being with experience conducting and publishing qualitative research. LB is a Spanish-fluent White female researcher and SW is an Asian female researcher; both are located in the United States. Several aspects of Braun and Clarke (2022) thematic analysis were employed to identify themes in participants’ responses. The first phase of our qualitative analysis involved an open coding of participants’ responses, based on inductive approaches, in which both researchers independently read participants’ responses in batches of 10 and identified emergent themes, with a specific focus on the different ways in which participants described connection during the COVID-19 lockdown period. The researchers met regularly to discuss and clarify emergent themes and repeatedly returned to the data to ensure that all interpretations and identified themes were true to the data and corroborated by other participants’ responses (Elo et al., 2014; Pyett, 2003). To ensure the robustness of our qualitative analysis, themes were validated through a process of triangulation and peer debriefing. Initially, both researchers independently coded the data and generated preliminary themes. They then compared their coding and discussed any discrepancies, refining the themes until a consensus was reached. This iterative process continued until both researchers were confident that the themes accurately reflected the data. Throughout the process, the coding team engaged in critical self-reflection about any personal biases that may affect their assessment of participants’ responses and identification of themes in order to uphold the integrity of the qualitative research process.




3 Qualitative results

On average, responses were 82 words in length (M = 82.05, SD = 39.05; range: 13–232). Responses spanned a wide range of experiences and perspectives on the pandemic, varying in depth and emotional intensity; participants described experiences of connection with family members, friends, acquaintances, and even strangers. Qualitative analysis of participants’ responses not only provided insight into diverse ways of connecting with close relationships during the pandemic but also revealed profound reflections on the state of human connection. Most notably, throughout participants’ responses, a broader cognitive appraisal of connectedness that prompts adaptive interpersonal behaviors during the pandemic emerged, wherein people considered their views of the changing world, their relationships with people in it, and their awareness of the state of human connection during the early stages of the pandemic. This unique COVID-related appraisal process transcends existing appraisal conceptualizations and forms of coping (e.g., COVID-related challenge appraisal, Chu et al., 2022; social support use during COVID-19, Szkody et al., 2021) to frame the pandemic as a time of interpersonal connection that entails a broader awareness of the pandemic’s impact on one’s own relationships and those of others in the world. This unique conceptualization of connection incorporates both appraisal and subsequent interpersonal behavior together as a dynamic form of coping. To better illustrate this point, we provide examples of participants’ responses, spanning four overarching themes identified in our qualitative analysis. We note that each theme was reflected in responses across all three countries.


3.1 Interconnectedness with humanity

In many responses, participants described a sense of global connectedness with humanity, viewing the pandemic as a world-shared experience. Participants reflected on how this perspective affected their treatment of others, the relative strength of their relationships with others (compared to before the lockdown period), and their subsequent perceptions of relationships with loved ones.


“I felt a sense of togetherness, as I felt that everyone was together. When you are confined, your social status does not matter, because everybody is going through the same thing. In fact, I felt more connected with people during lockdown.” (27-year-old Japanese man).

“In the face of the current situation you realize that we are all connected. Like something that happens on the other side of the world affects us here. Like the decisions that I make or that someone else makes, significantly impact the solution to a large-scale problem. In a social manner despite the distance, we have been connected to family and friends in a virtual manner, suddenly the relationships become more important and you give yourself moments to nourish those that matter most.” (33-year-old Mexican woman).
 



3.2 Stronger existing relationships

A number of participants indicated that the pandemic fueled a sense of connection that prompted participants to think more about their relationships and seek opportunities to strengthen existing relationships with loved ones. Participants described going out of their way to find digitally-mediated ways to communicate with friends and family members, resulting in more frequent connection and a heightened sense of social connection.


“I have felt more connected in some ways to people because of the pandemic. My family in particular have been making an effort every month to get together over Zoom to see each other. I also talk to some of my friends more often. This means quite a bit because through all of this, it means that people are thinking of each other and take the time for you. I find myself thinking much more about others and wondering how they are during this time.” (25-year-old U.S. Black/African American woman).

“I usually talk to my family via Skype/Zoom since I live abroad but this is the first time we had all joined the same call. It is possible that I am even more connected now than I was before the pandemic. My friends at home had more time to chat because they are not working. I was able to talk with people who I have not spoken to for a long time, out of concern for each other’s situations.” (29-year-old Japanese woman).
 



3.3 Cherishing most important relationships

Several participants described the pandemic as an opportunity for reflection on one’s most important social ties. Many described an increased sense of closeness to friends and family and described appreciating existing relationships or more clearly treasuring certain relationships more than before, that in turn prompted more social outreach and initiation.


“Staying at home gives you more time to reflect on your life and your relationships with others as well. Since I have been home, I have realized what is most important to me. I have spent a lot more time reaching out to distant relatives and friends that I have not spoken to. It has helped me build a better relationship with them. I think that these renewed relationships will last beyond the pandemic.” (42-year-old U.S. White, Non-Hispanic woman).
 



3.4 Expanding new relationships

Although the pandemic placed a number of limitations on individuals’ physical mobility—limiting people’s ability to socialize in person, for instance—several participants described the lockdown period as prompting a desire to pay attention and seek opportunities to reconnect with previous social ties and even forge new ones, thus building and expanding their relational networks.


“I’ve also had more people actually reach out and check on me which makes me feel more connected because this whole pandemic experience is helping people see that other people are important. The pandemic has given people the chance to pay more attention to the people around them and people who maybe aren’t so close by, but makes them want to reach out and stay connected. The pandemic has caused so many problems, but this has given people a chance to reconnect.” (34-year-old U.S. Non-Hispanic White woman).

“There is also the matter of new friends, many of whom I have met online during this time. Without the time and ability to spend almost all day online, it is unlikely I would have met these friends, who are from all over the country and the world. I am able to share my personal experiences with them through text and voice chat, and because we almost all have time to spend online, we have become much closer.” (21-year-old U.S. Non-Hispanic White woman).
 

Taken together, the qualitative results highlight COVID-related connection appraisal as an adaptive coping strategy that integrates cognitive appraisals with interpersonal behaviors, which have the potential to enhance resilience during this era. These findings align with Lazarus and Folkman (1984) transactional model of stress and coping, which emphasizes the role of cognitive appraisals in the coping process. At the same time, the emergent theme of COVID-related connection appraisal expands this model by highlighting the dynamic interplay between appraisals and interpersonal actions during a global crisis.




4 Questionnaire development

Our qualitative analysis provided a snapshot of individuals’ perceptions of human connection during the COVID-19 pandemic and the various dimensions of connection appraisal that emerged among U.S., Japanese, and Mexican individuals. Based on the qualitative data, we developed a COVID-related Connection Appraisal Questionnaire (see Appendix 1) to measure unique perceptions of human connection during this time, with the goal of quantitatively capturing this unique COVID-specific conceptualization of connection incorporating components of both appraisal and behavior together as a dynamic form of coping.

Questionnaire items derived from our qualitative data were administered in September 2020 with a separate sample of N = 302 participants from the U.S., Japan, and Mexico (described in the Quantitative Methods section below). Exploratory Factor Analysis (EFA) was then conducted via IBM SPSS Amos 26 using maximum likelihood extraction with promax oblique (i.e., correlated factors) rotation (Costello and Osborne, 2005). All 302 participants were included in the model simultaneously to achieve the minimum sample size generally recommended for EFA (Clark and Watson, 2019). EFA supported a nine-item, four-factor model of the questionnaire, identified as (1) stronger existing relationships, (2) cherishing most important relationships, (3) interconnectedness with humanity, and (4) expanding new relationships, which paralleled the overarching themes identified in our qualitative analysis (see Appendix 1 for final items). The cumulative variance explained by the final EFA solution was 69.18%, all primary factor loadings were greater than.50 (range 0.52–0.76) and were statistically significant (p’s < 0.001), and all cross-loadings fell below 0.30, indicating an acceptable model fit (Fabrigar et al., 1999; Hinkin, 1998). We note that as these factors were highly correlated, conceptually similar, and represented different dimensions of the same underlying construct of Connection Appraisal, we opted to combine the items from each derived factor into a single composite score, calculated as the mean of the scores of these items. This composite score demonstrated good internal reliability (Cronbach’s alpha = 0.85; range 0.76–0.86 per country) and strong convergent validity; mean connection appraisal scores were positively correlated with theoretically related factors including approach coping style and happiness and were negatively correlated with inversely-related factors including loneliness and psychological distress, ps < 0.05 (see Table 1).



TABLE 1 Bivariate correlations for main study variables and demographic characteristics.
[image: Table1]



5 Quantitative methods


5.1 Participants

Quantitative data were collected from a completely separate sample of 302 adults (Mage = 31.25, SD = 10.91, range: 18–69; 53.4% Male, 45.7% Female, 0.9% Other) from the U.S. (n = 95), Mexico (n = 102), and Japan (n = 105) following the qualitative study. Participants were required to be over the age of 18 and to self-identify as a resident and national of the U.S., Mexico, or Japan. Table 2 displays descriptive statistics, group difference tests, and post-hoc analyses for demographic and primary study variables. Japanese participants were significantly older than Americans and Mexicans. Mexicans were significantly younger than all other groups. Additionally, Mexicans reported lower levels of perceived socioeconomic status (SES) compared to all other groups (Federal Reserve, 2020).



TABLE 2 Descriptive statistics and group differences on study self-report variables.
[image: Table2]

An a priori power analysis using G*power (version 3.1) suggested that a minimum of 261 participants was sufficient to detect a small-to-medium main effect size of [image: image] = 0.04, providing power = 0.80 and significance criterion of 0.05 for a multiple regression with four total predictors. Hence, the current study was well-powered to detect significant effects.



5.2 Procedure

Informed consent was obtained from all individual participants included in this study. Procedures were approved by the Institutional Review Board at Haverford College. Data were collected using the online survey platform Qualtrics. U.S. and Mexican participants were recruited using Prolific and Japanese participants were recruited using the Japanese web-based labor market Crowdworks. The survey was administered in English, Spanish, and Japanese. We used validated Spanish and Japanese translations of scales when possible (UCLA Loneliness Scale: Russell, 1996; Brief COPE: Carver, 1997). When translations were not available, we used forward-translation and back-translation methods (Brislin, 1970) with two English-Spanish and two English-Japanese bilingual research assistants.

Data were collected in September of 2020, approximately 6 months after the initial COVID-19 lockdown in the U.S., Japan, and Mexico. Participants completed a series of questionnaires regarding their coping strategies, appraisals of the pandemic, loneliness, distress, and happiness during the initial COVID-19 lockdown period. We included five attention check items (e.g., I was born on February 30th. True or False?) and two validity check items (I verify that I am eligible according to the demographic criteria; and I verify that I paid attention and made a good faith effort in my study participation) to assess participants’ attentiveness and due diligence when completing the study. Participants who failed these items (n = 24) or spent less than 10 min completing the 20-min survey (n = 10) were eliminated from the study, resulting in a final sample size of N = 302. ANOVA did not find significant group differences on attention and validity check attrition, F(2, 333) = 1.45, p = 0.176. Participants were compensated $2.40 USD for their time, in the form of Prolific payment (for US and Mexican participants) or Crowdworks payment (for Japanese participants).



5.3 Measures


5.3.1 Loneliness

Loneliness was measured using the revised 10-item UCLA Loneliness Scale (Russell, 1996). Participants used a 4-point scale from 1 (never) to 4 (always) to respond to questions including “How often do you feel you lack companionship?” The UCLA Loneliness Scale has demonstrated good internal reliability and construct validity with various clinical and community samples (Russell, 1996). Cronbach’s alpha in the current sample was.83 (range 0.83–0.85 across groups).



5.3.2 Psychological distress

Psychological distress was measured using the 10-item Kessler Psychological Distress Scale (K10) (Kessler et al., 2002), which asks participants to report the frequency of anxiety and depressive symptoms over the past 30 days using a 5-point scale from 1 (none of the time) to 5 (all of the time). A composite distress score was calculated by adding up participants’ scores on each item with higher composite scores indicating higher levels of distress. In clinical settings, a score of less than 20 indicates that the patient is “likely to be well”; 20–24 suggests “mild distress”; 25–29 suggests “moderate distress”; and greater than 30 suggests “severe distress.” The K10 has demonstrated good internal reliability and construct validity with clinical and community samples (Andrews and Slade, 2001). Cronbach’s alpha in the current sample was 0.94 (range 0.93–0.96 across groups).



5.3.3 Happiness

Happiness was measured using the 4-item Subjective Happiness Scale (SHS) (Lyubomirsky and Lepper, 1999), which assesses an individual’s overall subjective happiness using a 7-point scale from 1 (less happy) to 7 (more happy). A composite happiness score was calculated by taking the mean of participants’ scores on each item with higher composite scores indicating higher levels of happiness. The SHS has demonstrated excellent internal reliability and construct validity across U.S. and diverse international samples (Lyubomirsky and Lepper, 1999). Cronbach’s alpha in the current sample was 0.91 (range 0.89–0.93 across groups).



5.3.4 Approach coping style

Consistent with prior work, approach coping strategies (i.e., strategies aimed at dealing actively with the stressor or related emotions) during the pandemic were defined by and measured with six subscales from the 28-item Brief COPE (Carver, 1997): Active Coping, Use of Emotional Support, Use of Instrumental Support, Positive Reframing, Planning, and Acceptance. Prior research examining the factor structure of the Brief COPE scale has identified two major factors underlying the scale, identified as approach coping and avoidant coping (Eisenberg et al., 2012). The items of the six subscales mentioned above loaded onto the approach coping factor, did not cross-load onto the avoidant coping factor, and demonstrated good internal consistency in adults (Eisenberg et al., 2012). Measurement of approach coping using the items of these subscales has also been used in existing COVID-19 research on adults with excellent internal consistency (Shamblaw et al., 2021). In the current sample, participants responded on a 4-point scale from 1 (I have not been doing this at all) to 4 (I’ve been doing this a lot) to items including “I’ve been trying to see it in a different light, to make it seem more positive” (positive reframing) and mean approach coping composite scores were used. Cronbach’s alpha in the current sample was 0.84 (range 0.81–0.88 across groups).



5.3.5 COVID-related connection appraisal

The newly-developed nine-item COVID Connection Appraisal Questionnaire, assessed the degree to which participants appraised the pandemic as a connecting experience. Participants responded on a 5-point scale from 1 (Not at all) to 5 (Very much) to items displayed in Appendix 1. A mean connection appraisal score was calculated as the arithmetic mean of all nine questionnaire items, with higher scores indicating greater connection appraisal. In the present sample, Cronbach’s alpha was 0.85 (range 0.76–0.86 across groups).





6 Quantitative data analysis

Quantitative data were analyzed using SPSS Version 28.0. Prior to running our primary analyses, we computed descriptive statistics (Table 2). We then computed group differences (by country) for each study variable using ANCOVA and Chi-Square statistics (Table 2). We then computed bivariate correlations between primary study variables and demographic variables (Table 1). Demographic variables were included as covariates in our models if they were significantly associated with both a dependent variable (loneliness, distress, or happiness) and an independent variable (approach coping style or COVID-related connection appraisal). Age and SES were subsequently included as covariates.

To test the relationship between coping strategies and well-being (Hypothesis 1 and 2), we ran a series of hierarchical linear regression analyses, controlling for age and SES, with coping style (approach coping style or COVID-related connection appraisal) predicting well-being outcomes (loneliness, distress, or happiness) (Tables 3, 4).



TABLE 3 Hierarchical linear regression of approach coping style on loneliness, distress, and happiness.
[image: Table3]



TABLE 4 Hierarchical linear regression of COVID-related connection appraisal on loneliness, distress, and happiness.
[image: Table4]

To determine whether country moderated these relationships (Exploratory Question 1), participants’ nationalities were coded into two dummy codes: Japanese and Mexican (coded as 1 s) with U.S. Americans coded as the referent group (0). We computed step-wise hierarchical linear regressions with covariates (age and SES) included in the first step, the independent variable (approach coping style or COVID-related connection appraisal) in the second step, the two dummy codes in the third step, and the centered interactions of the independent variable with each dummy code in the fourth step.

To assess whether COVID-related connection appraisal explained the relationship between approach coping style and well-being (Exploratory Question 2), we used Hayes’ PROCESS macro to compute a mediation model for each well-being variable, specifying approach coping style as the independent variable for each model and loneliness, distress, or happiness as the dependent variable, controlling for age and SES as covariates. To determine the statistical significance of the indirect effect of COVID-related connection appraisal on well-being outcomes, PROCESS uses percentile bootstrapping procedures (Preacher and Hayes, 2008). Unstandardized indirect effects were computed for each of 5,000 bootstrapped samples and the 95% confidence interval was computed by determining the direct effects at the 2.5th and 97.5th percentiles. If the 95% confidence interval did not include zero, the indirect effect was considered a significant mediator.



7 Quantitative results

Table 2 displays descriptive statistics, group difference tests, and post-hoc analyses for demographic and primary study variables. ANCOVA (controlling for age and SES) found significant group differences on happiness, approach coping style, and COVID-related connection appraisal. Japanese reported lower levels of happiness compared to all other groups; Mexicans reported higher levels of happiness compared to all other groups. Mexicans reported higher levels of approach coping style than Americans. Japanese reported lower levels of COVID-related connection appraisal compared to all other groups. ANCOVA did not find group differences on loneliness or distress.

Table 1 displays correlations between main study variables and demographic characteristics. Happiness and COVID-related connection appraisal and approach coping style were positively correlated, p < 0.01. Loneliness and distress were positively correlated, p < 0.01. Distress and loneliness were both negatively correlated with happiness, COVID-related connection appraisal, and approach coping style, ps < 0.05.

Tables 3, 4 displays hierarchical linear regression analyses, controlling for age and SES, with approach coping style and COVID-related connection appraisal predicting well-being outcomes (loneliness, distress, and happiness). Hierarchical linear regressions found significant negative main effects of approach coping style on loneliness and distress, and a positive main effect of approach coping style on happiness, ps < 0.01. Hierarchical linear regression analyses also found significant negative main effects of COVID-related connection appraisal on loneliness and distress, and a positive main effect of COVID-related connection appraisal on happiness, ps < 0.01. With regard to EQ1, country did not moderate any of these relationships, ps > 0.05.

With regard to EQ2, we conducted exploratory hierarchical linear regressions to examine whether the association between the general approach coping style was explained specifically by COVID-related connection appraisal. Results indicate that COVID-related connection appraisal significantly mediated the effect of approach coping style on happiness, 95% CI: [0.14, 0.29], as well as the effect of approach coping style on loneliness, 95% CI: [−0.27, −0.11]. COVID-related connection appraisal did not mediate the effect of approach coping style on distress, 95% CI: [−0.16, 0.001]. See Figures 1, 2 for standardized regression coefficients of each model.

[image: Figure 1]

FIGURE 1
 Standardized regression coefficients for the relationship between approach coping style and happiness as mediated by COVID-related connection appraisal. Indirect effect = 0.27, 95% CI: [0.14, 0.29]. **p < 0.01, ***p < 0.001.


[image: Figure 2]

FIGURE 2
 Standardized regression coefficients for the relationship between approach coping style and loneliness as mediated by COVID-related connection appraisal. Indirect effect = −0.25, 95% CI: [−0.27, −0.11]. **p < 0.01, ***p < 0.001.




8 Discussion

The current multinational, mixed-methods study investigated people’s experiences of connection and coping during the initial lockdown period of the pandemic characterized by social restrictions and relational disruption. Qualitative analyses illuminated the specific cognitive appraisal of the COVID-19 experience being one of interpersonal connection and relationship enhancement, that led to the development of a questionnaire to measure connection appraisal during this time. Quantitative analyses using this questionnaire with a second sample revealed positive associations among approach coping style, COVID-related connection appraisal, and all well-being outcomes (i.e., lower distress and loneliness, greater happiness). These associations did not differ by country, signaling potential universality in the links between coping processes and well-being. Finally, COVID-related connection appraisal mediated the relationship between approach coping and two well-being outcomes (loneliness and happiness), suggesting a distinct benefit of connection appraisal beyond the benefits of general trait approach coping style.

Across all three nations, qualitative analysis revealed profound reflections on the pandemic as an opportunity for expanded and strengthened personal relationships, with numerous participants describing the pandemic in terms of its unexpected silver linings (e.g., the stay-at-home order as an opportunity to strengthen connections with household members). While the preponderance of COVID research has understandably focused on the deleterious psychological consequences of the pandemic, our focus on an emergent COVID-related connection appraisal unearths an under-researched COVID-specific phenomenon wherein respondents described changed interpersonal perspectives (and subsequent behavior) on connection with humanity, stronger relationships, expanded new relationships, and a cherishing or revisiting of important relationships. This finding resonates with results from other mixed-methods studies, including that of Kim et al. (2021), who found that individuals with high levels of self-transcendent wisdom described a greater ability to connect with friends, family, and community during the lockdown period compared to before the pandemic and, accordingly, experienced increased well-being during this time. Our qualitative findings also align with those of Chu et al. (2022), whose quantitative study showed that emotion-focused coping combined with COVID-specific challenge appraisals was associated with psychological growth among U.S. college students, and those of Yeung et al. (2023), who found perceived social support to be associated with adversarial growth among Hong Kong nurses. Our results provide further qualitative evidence of people’s perceptions of the pandemic as an opportunity for positive relational transformation and highlight potential psychosocial benefits of perceiving the pandemic as an opportunity for growth, positive change, and increased connection. Our findings also expand existing literature by using multi-national samples (in the U.S., Japan, and Mexico), suggesting that these COVID-specific appraisals transcend a single cultural context.

As predicted, quantitative analyses found robust relationships between approach coping style and all three well-being outcomes (lower distress and loneliness, greater happiness). This finding aligns with existing pre-COVID research, which has traditionally regarded approach coping as a more adaptive and effective buffer of distress symptoms (versus avoidant coping; Eisenberg et al., 2012; Monzani et al., 2015). Our findings indicate that the general distress-buffering effects of approach coping style apply in the unique context of the COVID-19 pandemic and may be a potential pathway for resilience during this time. Interestingly, although group differences were found on approach coping style (U.S. < Mexico) and happiness (Japan < U.S. < Mexico), consistent with other cross-cultural studies of coping and subjective well-being (Chun et al., 2006), the relationships between approach coping style and well-being outcomes did not differ by country. This set of findings may suggest that while cultural factors indeed influence people’s preferences for different coping styles, approach coping, when actually used, holds the potential to improve well-being regardless of cultural context. Our findings offer preliminary evidence of potential universality in the effects of approach coping style on three forms of well-being in the context of the pandemic, although additional longitudinal research is needed to determine temporal ordering of such effects.

Using our newly developed questionnaire to assess COVID-related connection appraisal, we found that, consistent with our predictions and prior literature on growth-and supportive openness-related appraisals during COVID-19 (Diotaiuti et al., 2023), COVID-related connection appraisal was robustly related to all three well-being outcomes. Furthermore, our subsequent mediation analysis found COVID-related connection appraisal to be a significant mediator of approach coping style’s linkages with both loneliness and happiness, providing evidence that COVID-related connection appraisal is one specific pathway or mechanism by which general approach coping style is associated with well-being outcomes. This finding illustrates the additional explanatory power held by COVID-related connection appraisal as a unique form of adaptive coping that is distinct from existing approach coping strategies in its influence on well-being. We note that while our findings offer a fascinating snapshot of people’s cognitions and forms of coping during the COVID-19 era—highlighting a unique form of coping that incorporates both appraisal and related behavioral components—we are unable to ascertain whether the appraisal components of Connection Appraisal precede the behavioral components, as Folkman and Lazarus (1988) model would suggest, or vice versa. Perhaps cognition appraisal and behaviors were, in particular, integrated or indistinguishable during the unique context of a global pandemic in which normative social functioning was disrupted and coping processes were heightened. Relatedly, while our mediation analysis illuminates connection appraisal as a potential mechanism through which approach coping is associated with well-being during COVID-19, without repeated measures, we are unable to examine these constructs sequentially and cannot definitively say whether approach coping precedes connection appraisal or vice-versa. Rather, by examining these constructs concurrently, our cross-sectional findings highlight approach coping and connection appraisal as theoretically related but distinct forms of coping that differ in their associations with well-being outcomes. Moreover, harnessing a diverse multi-national and mixed-methods dataset, our findings underscore the significance of human connection as both an evaluative process and an active coping mechanism, highlighting the resilience and adaptability of individuals navigating unique time in our history. As Kim and colleagues articulate, “If anyone is lucky enough to feel that they have grown as a result of the current pressures to self-isolate, it is likely people who have focused on the key things in life: forging connections and finding meaning” (Kim et al., 2021, p. 3).

Our results speak to the benefit of mixed methodological approaches to investigate new phenomena. While the bulk of existing COVID-19 research has relied on deductive quantitative approaches to examine coping, our mixed-method investigation took an inductive-sequential (QUAL → QUAN) approach (Morse and Niehaus, 2009; Schoonenboom and Johnson, 2017), using qualitative analytic methods to explore new constructs (i.e., COVID-related connection appraisals) and then quantitatively testing pandemic-specific models of coping and well-being. Our qualitative analysis permitted us to capture people’s real-time appraisals of their social connections during a window of the pandemic characterized by social and physical distance, while our quantitative findings highlighted the universal effects of these appraisals, alongside traditional measures of coping, on corresponding well-being outcomes, permitting us to capture multiple dimensions of the coping process across culturally diverse nations. Taken together, these findings underscore the importance of promoting and facilitating social connections during crises and have a number of applications for public policy and clinical practice. Given the potential benefits of approach coping and connection appraisal to multiple facets of well-being during COVID-19, policymakers and mental health practitioners should consider strategies to mitigate social isolation and foster supportive community networks as part of emergency response plans. For instance, implementing virtual social programs or community support groups may help maintain social bonds and provide emotional support during times of physical distancing. These findings also offer potential clinical applications for cognitive behavioral therapy, in which challenge appraisals that frame solidarity and togetherness in the face of global stressors may be beneficial. Finally, our research highlights the need for culturally sensitive approaches to mental health interventions, recognizing that the ways people appraise and cope with crises may vary across different cultural contexts. Integrating these insights into policy and practice may enhance the resilience and well-being of diverse populations in the face of future global challenges.


8.1 Study limitations and future directions

The results of the current study should be considered in the context of the following limitations. First, with this cross-sectional correlational study, we cannot infer temporal ordering or causality between the variables; while we may rely on theory to infer causality, further research is required to explore causal links using a longitudinal design. In a similar vein, we recognize that the use of mediation analyses with cross-sectional data is potentially problematic, given their inability to detect temporal associations between variables; we note that these analyses were exploratory, and we proceed with caution when interpreting such findings. We also acknowledge limitations associated with the development of the COVID-related Connection Appraisal Questionnaire. Namely, all three countries were statistically treated as a single sample, as smaller sample sizes within groups (~100 participants per country) precluded us from conducting an individual EFA for each country, as is generally recommended by psychometricians (Clark and Watson, 2019). While our use of inductive-sequential (QUAL → QUAN) approaches to derive measure items was a relative strength of our study, a more rigorous examination of the resulting questionnaire’s factor structure using a separate EFA for each sample would be beneficial. We also acknowledge potential effects of response bias due to the online data collection mode; the current study may overrepresent individuals with reliable internet access and familiarity with online survey tools. Additionally, the demographic characteristics of our sample, such as the relatively younger age range and higher educational attainment, may limit the generalizability of our findings. Future research should aim to include more representative samples to enhance the external validity of findings. Another study limitation pertains to our data collection timeline. As data were deliberately collected during a specific window—approximately 6 months after the initial COVID-19 outbreak—our results may not generalize to other time periods throughout the pandemic. Further analysis examining these constructs during a different period of the pandemic or as an evolving longitudinal process in multinational samples is an important future direction.




9 Conclusion

Consistent with previous qualitative research that has shone a light onto positive psychological processes in response to COVID-19 (e.g., Kim et al., 2021; Vowels et al., 2021), this research contributes additional insights into how cognitive appraisals related to interpersonal connection can help individuals transcend challenges of the current moment above and beyond the general benefits of approach coping styles. Furthermore, cognitive appraisals about interpersonal connection should be considered separately from traditional conceptions of social support use that have been found to be protective in the stress process for COVID-19 (Szkody et al., 2021). Taken together, the findings of this mixed-methods, multinational study contribute to the growing understanding of how cognitive appraisals relevant to meaning-making, coping strategies, and well-being may intersect in the face of global suffering, highlighting approach coping style and connection appraisals as potential pathways for positive growth and psychological resilience in the face of unprecedented global transformation.
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Appendix 1

COVID-related Connection Appraisal Questionnaire Items:

Stronger Existing Relationships:

1. During this time, I often go out of my way to socialize with people using technology.

2. I communicate with my loved ones more frequently than I did before the pandemic.

Cherishing Most Important Relationships:

1. I feel a greater closeness to my friends and family.

2. This time has allowed me to reflect on and prioritize the social connections that I value the most.

3. I cherish my friendships and relationships more than I did before the pandemic.

Interconnectedness with Humanity:

1. I feel a greater sense of responsibility to help the people in my community.

2. I feel more connected to the world and all people.

Expanding New Relationships:

1. The pandemic has allowed me to meet new friends and acquaintances.

2. The pandemic has allowed me to reconnect with old friends and acquaintances.

Participants responded on a 5-point Likert scale from 1 (Not at all) to 5 (Very much) to each item displayed above. A mean connection appraisal score was calculated as the arithmetic mean of all nine questionnaire items, with higher scores indicating greater connection appraisal. Spanish and Japanese translations are available upon email request to the first author.
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Background: While previous studies have linked mindfulness to reduced academic procrastination, the mechanisms involved remain under-explored. This study deepens the understanding by investigating how learning vigor mediates the mindfulness and procrastination relationship, and how harsh parenting influences this mediation.

Methods: This study, adopting a positivist research approach, utilized a cross-sectional design. Data were collected from 800 students at three middle schools in Henan Province, China, through cluster random sampling. This approach yielded 800 questionnaires. The participants sequentially completed four questionnaires: the Mindfulness Attention Awareness Scale, the Utrecht Work Engagement Scale-Student, the Aitken Procrastination Inventory, and the Harsh Parenting Questionnaire. After removing 67 invalid questionnaires due to incomplete responses and patterned answers, a total of 733 valid questionnaires were obtained, with 53.3% girls and an average age of 13.12 years (SD = 1.01), leading to an effectiveness rate of 91.63%. Upon data collection, SPSS 26.0 software was used for correlation analysis, mediation analysis, and moderated mediation analysis to assess the relationships between variables.

Results: (1) Mindfulness negatively predicts academic procrastination; (2) Learning vigor serves as a mediator in the relationship between mindfulness and academic procrastination; and (3) Harsh parenting moderates the relationship between mindfulness and learning vigor. Specifically, the positive impact of mindfulness on learning vigor is more pronounced in individuals experiencing lower levels of harsh parenting compared to those with higher levels.

Conclusion: This study reveals that mindfulness significantly protects against academic procrastination in adolescents, with 52.27% of this effect mediated by increased learning vigor. Additionally, it shows that high levels of harsh parenting weaken mindfulness’s positive impact on learning vigor, tempering its overall protective influence on procrastination. These insights, which apply Trait Activation Theory to educational psychology, not only deepen our understanding of the dynamics between mindfulness and procrastination but also have important implications for addressing academic procrastination in Chinese adolescents.
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 mindfulness; learning vigor; academic procrastination; harsh parenting; trait activation theory


Introduction

In Chinese society, academic achievement is highly valued, and excellent performance brings long-term benefits to individuals and families. However, a concerning trend has emerged: academic procrastination is widespread among students. Academic procrastination refers to the voluntary but irrational postponement of tasks beyond the planned timeframe. According to Steel’s (2007) research, this behavior negatively impacts students’ academic performance. Specifically, academic procrastination can degrade students’ academic outcomes, as demonstrated in studies by Sokic et al. (2022) and Tian et al. (2021).

Moreover, academic procrastination leads to a series of undesirable consequences, including declining grades, negative emotions, cognitive biases (Flett et al., 2016), and problematic mobile phone use (Hong et al., 2021). These effects significantly impact adolescents’ physical and mental development. So, why do students intentionally delay crucial academic tasks? Many scholars have investigated the factors influencing academic procrastination to answer this question.

Research findings indicate that external factors such as stress (Yue and Zhang, 2022; Yue et al., 2023), parenting styles (Li et al., 2023), and peer attachment (Jin et al., 2019), as well as internal factors including learning styles (Wan Hussin and Mohd Matore, 2023), fear of failure (Ahmadi, 2023), impulsivity (Hamvai et al., 2023), perfectionism (Huang et al., 2023), metacognitive beliefs (Safari and Yousefpoor, 2022), and personality types (Ocansey et al., 2022), all contribute to academic procrastination.

With the rise of positive psychology, researchers have begun exploring the relationship between mindfulness and academic procrastination. Studies have found a negative correlation between mindfulness and academic procrastination (Chen, 2019; Serrano et al., 2022). Furthermore, mindfulness interventions have shown significant effects on addressing academic procrastination (Chen, 2012; Su, 2016; Rad Hassan et al., 2023). However, previous research has paid less attention to the internal mechanisms, such as mediation and moderation, in the relationship between mindfulness and academic procrastination. Understanding these internal mechanisms is crucial for a deeper comprehension of the relationship between these variables.

Specifically, exploring mediation mechanisms helps identify key factors that bridge the gap between two variables, while studying moderation mechanisms reveals when the relationship between variables is stronger or weaker. Therefore, this study aims to construct a moderated mediation model to investigate the underlying mechanisms between mindfulness and academic procrastination, enriching our understanding of this relationship.


Mindfulness and academic procrastination

The Short-term Mood Regulation Theory (STMR) of procrastination proposes that when individuals encounter negative emotions while pursuing goals such as learning tasks, they may forgo long-term beneficial behaviors, including studying, as a means to alleviate their current negative emotions (Sirois and Pychyl, 2013). This behavior often leads to academic procrastination. Mindfulness, on the other hand, is recognized as an effective strategy for emotion regulation (Gawande et al., 2023). It involves a focus on the present moment and a non-judgmental approach to various experiences (Kabat-Zinn, 2003). The Reperceiving Model of Mindfulness suggests that individuals with high mindfulness levels observe the contents of their consciousness more objectively and maintain a transient attitude toward psychological phenomena. Consequently, they demonstrate greater tolerance for unpleasant internal states, such as boredom during learning (Shapiro et al., 2006), thereby reducing the urge to engage in avoidance behaviors like academic procrastination to repair negative emotions. This theory is supported by empirical studies, which show that mindfulness interventions significantly decrease students’ levels of academic procrastination (Chen, 2012; Su, 2016; Rad Hassan et al., 2023). Given the role of mindfulness in emotion regulation and its potential to mitigate academic procrastination, this study proposes Hypothesis 1: Mindfulness negatively predicts academic procrastination.



The mediating effect of learning vigor

Firstly, mindfulness is positively associated with learning vigor. Learning vigor, characterized by high levels of strength, mental resilience, a willingness to invest effort, and persistence in learning despite difficulties (Schaufeli et al., 2002; Jia et al., 2020), is composed of being alert, alive, and energetic (Song et al., 2015). Highly mindful individuals tend to be more alert and engaged in experiencing the present moment. Additionally, research by Smith et al. (2008) has found that individuals with high mindfulness exhibit higher daily energy levels. Therefore, it stands to reason that individuals with high mindfulness typically demonstrate greater vigor, particularly in learning environments where they are more attentive and dynamic.

Given the positive association between mindfulness and learning vigor discussed above, it is logical to anticipate that learning vigor may also have an impact on academic procrastination. Specifically, learning vigor negatively predicts academic procrastination. Individuals endowed with high learning vigor, who possess greater strength and resilience, are better equipped to exercise self-control in their learning, according to The Strength Model of Self-control. This model posits that self-control consumes internal resources, and its success relies on the available strength in the individual’s reserve (Baumeister et al., 1998). Consequently, learners blessed with elevated vigor are more adept at initiating learning activities, thus mitigating procrastination. Furthermore, individuals with high vigor exhibit stronger psychological resilience, rendering them less inclined to avoid learning challenges through procrastination (Li, 2019; Zhang, 2020).

Based on the aforementioned discussion, this study proposes Hypothesis 2: Learning vigor mediates the negative relationship between mindfulness and academic procrastination. That is, higher mindfulness fosters increased learning vigor, which subsequently leads to a reduction in academic procrastination.



The moderating effect of harsh parenting

Harsh parenting, typically characterized by disciplinary actions such as spanking, slapping, yelling, and shouting (Hinnant et al., 2015; Wang et al., 2018), significantly impacts children’s learning vigor. According to the Energy and Vitality Model, activities that impede basic psychological needs lead to a decrease in vigor (Ryan and Deci, 2008). Consequently, when parents enforce or control learning activities while neglecting children’s psychological needs, it diminishes their enthusiasm for learning. Empirical studies further support this notion, indicating a negative correlation between harsh parenting and the fulfillment of basic psychological needs (Tang, 2020), thus suggesting that such parenting practices hinder the development of learning vigor.

The Trait Activation Theory (TAT) proposes that harsh parenting, as a constraining situational factor, can suppress the expression of mindfulness traits (Tett and Burnett, 2003). In essence, higher levels of harsh parenting are less conducive to the exercise of mindfulness and weaken its potential positive effect on learning vigor. However, the Conservation of Resources Theory (COR) offers a contrasting perspective (Hobfoll et al., 2018). COR posits that in situations of resource loss, such as the depletion of learning vigor due to harsh parenting, individuals strive to utilize existing resources to acquire new ones, aiming to recuperate from the loss. Therefore, it is plausible that in the face of intense harsh parenting, individuals may actively employ mindfulness to bolster learning vigor, thereby strengthening the influence of mindfulness on learning vigor.

Considering these contrasting theoretical viewpoints, this study proposes Hypothesis 3: Harsh parenting moderates the relationship between mindfulness and learning vigor. Given the scarcity of research exploring the interplay between harsh parenting and mindfulness, this investigation aims to delve into the moderation mechanisms encompassing both the “trait activation” and “conservation of resources” frameworks. This exploration will be conducted through an exploratory analysis, without preconceived hypotheses. For a visual representation of these two moderating mechanisms, refer to Figures 1A,B, which illustrate schematic diagrams of each mode.

[image: Figure 1]

FIGURE 1
 Schematic diagram of the two moderation modes. (A) The mode of “trait activation”. (B) The mode of “conservation of resources”.




The current study

This study presents a hypothetical moderated mediation model (illustrated in Figure 2) to achieve three key goals: first, to assess the correlation between mindfulness and academic procrastination; second, to investigate learning vigor’s mediating role in this correlation; and third, to scrutinize how environmental factors like harsh parenting and individual traits such as mindfulness jointly affect learning vigor, thereby influencing adolescent academic procrastination. The model strives to deepen our comprehension of mindfulness’s impact on procrastination, elucidating its mechanisms and the conditions that intensify or diminish its effects. Ultimately, this study aims to offer valuable insights for preventing and addressing academic procrastination among Chinese adolescents.

[image: Figure 2]

FIGURE 2
 Hypothetical moderated mediation model.





Materials and methods


Research design

The research approach of this study is based on positivism. A cross-sectional design was used to conduct a questionnaire survey on participants. They sequentially completed four questionnaires: the Mindfulness Attention Awareness Scale, the Utrecht Work Engagement Scale-Student, the Aitken Procrastination Inventory, and the Harsh Parenting Questionnaire. After data collection, correlation analysis, mediation analysis, and moderated mediation analysis were employed to examine the relationships between variables.



Participants

In this study, data were collected at a single time point from 800 students at three middle schools in Henan Province, China, using cluster random sampling, resulting in 800 questionnaires for the survey. Invalid questionnaires were removed from the recovered questionnaires based on the following criteria: (1) Respondents showing obvious patterns in their answers, such as a repeating sequence of “12,345”; (2) Respondents selecting extreme options for all questions, for instance, choosing the highest or lowest score for every question; and (3) Respondents completing the questionnaires in an unreasonably short period of time. In this study, 2 min was predetermined as a reasonable answering time, and data with less than 2 min of answering time were excluded. Finally, 733 valid questionnaires were obtained, resulting in an effectiveness rate of 91.63%. Among the valid responses, the average age of participants was 13.12 years (SD = 1.01), comprising 342 boys (46.7%) and 391 girls (53.3%). The distribution across grades was 354 students (48.3%) in 7th grade, 177 (24.1%) in 8th grade, and 202 (27.6%) in 9th grade. The sample included 46 only children (6.3%) and 687 non-only children (93.7%), with 617 (84.2%) rural students and 116 (15.8%) urban students. To provide a better picture of the demographic profile, we have presented the details in Table 1.



TABLE 1 Participant demographics.
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Research tools


Mindfulness Attention Awareness Scale

The Mindfulness Attention Awareness Scale (MAAS), originally developed by Brown and Ryan (2003) and later revised by Chen et al. (2012), is a tool used in this study to measure mindfulness. This questionnaire comprises 15 items, each assessing the respondent’s focus on present experiences, exemplified by statements like “I cannot concentrate very well on what is happening in the present.” The scale operates on a single-dimensional structure and uses a 6-point scoring system, where a higher score indicates a higher level of mindfulness. The MAAS has demonstrated good psychometric properties in previous mindfulness research (Huang and Zhao, 2020; Zhang and Yue, 2021). In the current study, the Cronbach’s α coefficient for the Mindfulness Attention Awareness Scale was 0.88, indicating high reliability.



Utrecht Work Engagement Scale-Student

The Utrecht Work Engagement Scale-Student (UWES-S), initially developed by Schaufeli et al. (2002) and later revised by Fang et al. (2008), is utilized in this study to measure learning vigor. This questionnaire contains 17 items, such as “I can continue studying for very long periods at a time,” and is divided into three dimensions: vigor, dedication, and absorption. For the purpose of this study, only the vigor dimension was employed to assess the level of learning vigor. The scale uses a 7-point scoring system, where a higher score indicates a higher level of learning vigor. Previous studies on learning engagement have demonstrated the good psychometric properties of this scale (Li, 2018; Yue et al., 2022). In this research, the Cronbach’s α coefficient for the vigor dimension of the UWES-S was 0.89, reflecting high reliability.



Aitken Procrastination Inventory

The Aitken Procrastination Inventory (API), originally developed by Aitken (1982) and later revised by Liu and Lu (2011), is used in this study to assess academic procrastination. The questionnaire comprises 13 items, such as “I always wait until I cannot put off learning tasks any longer.” It is structured into two dimensions: task aversion and fear of failure. The API utilizes a 5-point scale, where a higher score indicates more severe academic procrastination. This instrument has shown good psychometric properties in previous studies focused on academic procrastination (Yue and Zhang, 2022; Yue et al., 2023), indicating its effectiveness and reliability in measuring this phenomenon. In the current research, the Cronbach’s α coefficient for the Aitken Procrastination Inventory was 0.74, signifying an acceptable level of internal consistency.



Harsh Parenting Questionnaire

In this study, the measurement of harsh parenting was based on a four-question format, drawing from the works of Wang (2017). These questions probe into the adolescents’ experiences with their parents, such as “When I did something wrong or made my parents angry, he (or she) would lose temper or even yell at me,” asking the respondents to rate their parents’ behaviors. The scale used for this questionnaire is a 5-point system, where a higher score indicates a greater degree of harsh parenting as perceived by the adolescents. The reliability of this Harsh Parenting Questionnaire in the current study is indicated by its Cronbach’s α coefficient, which is 0.78. This coefficient suggests a good level of internal consistency for the questionnaire, ensuring that it is a reliable tool for assessing the degree of harsh parenting in the context of this research.




Procedure

The questionnaire data for this study was collected in October 2020. Prior to administering the questionnaire, moral education teachers at the schools provided comprehensive training to the head teachers of each class regarding the test administration procedures and important precautions. The head teachers informed the parents about the test, and both parents and students voluntarily signed informed consent forms. During the actual test, the head teachers organized the distribution of paper questionnaires to the students, who completed them during class meeting times. Participants were guided to answer honestly and reflectively, based on their real-life situations, with an emphasis on the confidentiality of their personal information. The questionnaires were completed within approximately 20 min. Upon completion of the test, the head teachers collected and securely maintained the confidentiality of the questionnaires. The study adhered to the principles of the Declaration of Helsinki and was approved by the Research Ethics Committee at the College of Education Science, Hubei Normal University.



Data analysis

The collected data were inputted and managed using SPSS 26.0 software, with which descriptive statistical analysis and correlation analysis were conducted. After standardizing the scores of each scale, the two models under investigation were tested using the PROCESS macro program (Hayes, 2013). Specifically, Model 4 was employed to assess the mediating effect of learning vigor, and Model 7 was utilized to evaluate the moderating effect of harsh parenting.




Results


Common method biases test

Given the potential for common method biases due to self-reported data collection, measures like anonymous responses and reverse-scoring items were implemented. Additionally, the Harman single factor test was conducted. An unrotated exploratory factor analysis indicated that the first factor accounted for only 20.38% of the variance, significantly below the 40% threshold (Podsakoff et al., 2003), suggesting minimal common method biases in this study.



Preliminary analyses

According to Table 2, mindfulness positively correlated with learning vigor (r = 0.29, p < 0.01) and negatively correlated with academic procrastination (r = −0.26, p < 0.01) and harsh parenting (r = −0.23, p < 0.01). Learning vigor showed negative correlations with both academic procrastination (r = −0.47, p < 0.01) and harsh parenting (r = −0.20, p < 0.01), whereas academic procrastination exhibited a positive correlation with harsh parenting (r = 0.15, p < 0.01). Furthermore, age was significantly related to academic procrastination (r = 0.09, p < 0.05), and grade correlated notably with mindfulness (r = −0.09, p < 0.05), academic procrastination (r = 0.10, p < 0.01), and harsh parenting (r = −0.08, p < 0.05). Being an only child was significantly associated with harsh parenting (r = −0.14, p < 0.01), and family location had a notable correlation with learning vigor (r = −0.09, p < 0.05). No significant correlations were found between gender and the study variables. According to Wen (2017), demographic variables that are significantly correlated with study variables should be taken as control variables. Thus, age, grade, only child status, and family location were included as control variables in subsequent analyses. To improve the conciseness of Table 2, the correlation coefficient between the demographic variables and the study variables has been omitted from the presentation.



TABLE 2 Descriptive statistics and correlation analysis results for each variable (n = 733).
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Mindfulness and academic procrastination: moderated mediation effect

Following the methods of Hayes (2013) and Wen and Ye (2014), all variables were standardized, and age, grade, only child status, and family location were used as control variables to analyze the moderated mediation effect. The analysis was conducted using the SPSS 26.0 macro program PROCESS, employing the percentile Bootstrap method with deviation correction for testing. This involved 5,000 repeated samples and the calculation of 95% confidence intervals, with specific results presented in Table 3.



TABLE 3 Mindfulness and academic procrastination: moderated mediation effect.
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The first step involved testing the simple mediation model (model 4). Regression analysis revealed that mindfulness significantly negatively predicted academic procrastination (β = −0.25, p < 0.01). Including learning vigor in the regression equation, mindfulness continued to negatively predict academic procrastination (β = −0.12, p < 0.01), positively predicted learning vigor (β = 0.30, p < 0.01), and learning vigor negatively predicted academic procrastination (β = −0.45, p < 0.01). The mediation effect a × b = −0.13, Boot SE = 0.02, with a 95% confidence interval [−0.18, −0.10], excluding 0, signifying a significant mediating role of learning vigor between mindfulness and academic procrastination, accounting for 52.27% of the total effect.

The second step tested the moderated mediation effect (model 7). Regression analysis showed that mindfulness positively predicted learning vigor (β = 0.26, p < 0.01), and harsh parenting negatively predicted learning vigor (β = −0.17, p < 0.01). The interaction of mindfulness and harsh parenting significantly predicted learning vigor (β = −0.13, p < 0.01), with a 95% confidence interval [−0.19, −0.06], excluding 0. These results indicated that harsh parenting moderates the relationship between mindfulness and learning vigor.

To explore the moderating role of harsh parenting on the impact of mindfulness on learning vigor, participants were divided into groups based on their harsh parenting levels (±1 SD). A simple slope test was performed, and a simple effect analysis chart was generated (Figure 3). The findings revealed that at low levels of harsh parenting (−1SD), the influence of mindfulness on learning vigor was more pronounced (b simple = 0.38, p < 0.05), with a 95% confidence interval of [0.29, 0.47]. Conversely, at high levels of harsh parenting (+1SD), this effect was less significant (b simple = 0.13, p < 0.05), with the 95% confidence interval at [0.03, 0.23].

[image: Figure 3]

FIGURE 3
 Harsh parenting as a moderator in the relationship between mindfulness and learning vigor.





Discussion


Mindfulness and academic procrastination

This study discovered that mindfulness negatively predicts academic procrastination, supporting the predictions of the Short-term Mood Regulation Theory (STMR) of procrastination and aligning with previous research findings (Chen, 2019; Serrano et al., 2022). Additionally, the relationship between mindfulness and academic procrastination can be explained using the Self-regulatory Executive Functioning Model. This model suggests that poor attention control makes task handling more difficult for individuals, such as in learning tasks, leading to a propensity to delay studies (Fernie et al., 2016). However, individuals with high mindfulness possess stronger attention control abilities and exhibit higher learning efficiency (Anderson et al., 2007). For them, learning is easier, and thus, they are less likely to procrastinate.



The mediating role of learning vigor

This study significantly contributes to the understanding of how mindfulness impacts academic procrastination by highlighting the role of learning vigor. It was found that the effect of mindfulness on academic procrastination is mediated by an improvement in learning vigor, with the mediating effect accounting for 52.27% of the total effect. This substantial percentage indicates that learning vigor explains a considerable portion of the variation between mindfulness and academic procrastination.

The process through which mindfulness affects academic procrastination is twofold. Firstly, mindfulness helps individuals improve their strength levels and maintain a presence in the moment during learning, thereby promoting learning vigor. Secondly, individuals with high learning vigor exhibit energy and strong psychological resilience. They do not shy away from learning difficulties and are less likely to resort to avoidance strategies like academic procrastination. This aligns with findings by Baumeister et al. (1994), who noted that tasks feel more painful and challenging with diminished strength, and Burka and Yuen (1983), who observed increased difficulty in task initiation when individuals are tired.

Previous research has identified different types of self-control abilities (Chen, 2019; Chen, 2012), such as emotional regulation, rumination (cognitive control), and behavioral control, as mediators in the relationship between mindfulness and academic procrastination. Building on The Strength Model of Self-control (Baumeister et al., 1998), this study hypothesized and confirmed that vigor (specifically, learning vigor) is also a crucial mediating mechanism in this relationship. This finding provides a novel explanation for the connection between mindfulness and academic procrastination and enriches the research on the mediating mechanisms through which mindfulness influences academic procrastination.



The moderating effect of harsh parenting

This study also discovered that harsh parenting moderates the relationship between mindfulness and learning vigor. Specifically, the positive predictive effect of mindfulness on learning vigor was greater in individuals experiencing lower levels of harsh parenting compared to those with higher levels. In other words, the influence of mindfulness on reducing academic procrastination was stronger in individuals with a lower degree of harsh parenting than in those with a higher degree. This finding addresses when the effect of mindfulness on academic procrastination is “stronger” or “weaker” and explores the boundary conditions of this effect. This result aligns with the predictions of Trait Activation Theory, suggesting that harsh parenting inhibits the expression of mindfulness traits, thereby weakening the impact of mindfulness on learning vigor in such environments.

Additionally, Hirst et al. (2011) observed a similar phenomenon in a management study on employee creativity. They found that organizational centralization limited the expression of individual learning orientation, with a lower degree of learning orientation activation in centralized atmospheres. Consequently, the higher the centralization, the weaker the impact of learning orientation on employee creativity, and vice versa. This study applies both TAT and COR to examine the joint effect of harsh parenting and adolescent mindfulness on learning vigor (Hobfoll et al., 2018; Tett and Burnett, 2003). It found that harsh parenting and adolescent mindfulness influence learning vigor through a “trait activation” interaction model, subsequently affecting adolescent academic procrastination. This demonstrates the predictive power of TAT in learning contexts.



Limitations and future recommendations

Although this study is grounded in solid theory and prior research, it has certain limitations. Firstly, while it identified learning vigor as a partial mediator between mindfulness and academic procrastination and found that the relationship between mindfulness and learning vigor is moderated by harsh parenting, there may still be other mediating and moderating variables between mindfulness and academic procrastination that remain undiscovered. Secondly, the study’s cross-sectional design limits causal inferences. Thirdly, the participants were exclusively from Chinese schools, so the applicability of the findings in other countries and regions requires further validation.

Future research could address these limitations. Firstly, exploring additional, yet undiscovered, mediating and moderating variables between mindfulness and academic procrastination would provide a more comprehensive understanding of their relationship. Secondly, employing a longitudinal design to collect data at multiple time points and conducting cross-lagged analyses could further test the causal relationships between variables. Lastly, researchers in other countries or regions could replicate this study to examine the applicability of its findings in different cultural contexts.



Research implications

Despite its limitations, this study holds significant importance both theoretically and practically.

Theoretical implications: this study extends beyond the scope of previous research that primarily examined the relationship between mindfulness and academic procrastination from the perspective of self-control ability. By investigating the boundary conditions of mindfulness’s effect on academic procrastination, it enhances the understanding of how mindfulness operates in this domain. Additionally, the study innovatively applies TAT, a concept typically utilized in organizational management, to the field of educational psychology. This application broadens the theoretical framework’s applicability, demonstrating its relevance and utility in a new context.

Practical implications: this research underscores the significance of mindfulness in mitigating academic procrastination among adolescents. Studies indicate that various methods, such as engaging in a short-term virtual-reality based mindfulness breathing meditation (Wagner and Wieczorek, 2024), maintaining a mindfulness journal (Pennebaker and Seagal, 1999), or participating in a Mindfulness-Based Stress Reduction Group (Darehzereshki et al., 2022), can effectively elevate individuals’ levels of mindfulness. The research reveals that boosting learning vigor—which can be strengthened through mindfulness, physical activities, and exposure to nature (Frederick and Ryan, 1995; Tyrväinen et al., 2014)—is pivotal in tackling procrastination. Striking a balance between academic and outdoor activities is crucial, and it is imperative that educational policies facilitate this equilibrium. Additionally, the study identifies that harsh parenting diminishes the efficacy of mindfulness, emphasizing the need for parents to embrace more supportive parenting techniques. In summary, tackling academic procrastination necessitates the cultivation of mindfulness, augmentation of learning vigor, and the adoption of moderate parenting styles.




Conclusion

This study yielded several key findings:

1. Mindfulness negatively predicts academic procrastination, indicating that higher levels of mindfulness are associated with lower levels of academic procrastination.

2. Learning vigor serves as a mediator in the relationship between mindfulness and academic procrastination. This suggests that mindfulness enhances learning vigor, which in turn reduces the tendency toward academic procrastination.

3. Harsh parenting moderates the relationship between mindfulness and learning vigor. Specifically, the positive impact of mindfulness on learning vigor is more pronounced in individuals experiencing lower levels of harsh parenting compared to those with higher levels. This implies that the effectiveness of mindfulness in reducing academic procrastination is stronger in environments with lower levels of harsh parenting than in those with higher levels of such parenting.
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Background: Marital satisfaction is one of the important components of quality of life. Women’s marital satisfaction is affected when they enter the middle age period, due to the mental and emotional tensions caused by the physical changes. In this regard, the present study aimed to investigate the association of quality of life with marital satisfaction, stress, and anxiety in middle-aged women referring to health centers of Ahvaz city, Iran.

Methods: This cross-sectional descriptive-analytical study was conducted on 1,000 middle-aged married women (30–59 year of age) under the auspices of health centers of Ahvaz city, Iran in 2019. The subjects were selected by simple random sampling method, and were asked to complete demographic characteristics, quality of life questionnaire, Enrich marital satisfaction questionnaire, Holmes-Raheh stress questionnaire, and Spielberger state–trait anxiety inventory. The data were analyzed by using SPSS 0.22 software through mean, standard deviation, frequency, Pearson correlation and regression (p = 0.05).

Results: Based on the results, 42.4% of the participants were between 40 and 50 years of age, 35.6% had a high school diploma, and 50% of them were housewives. Also, the results of Pearson’s correlation showed a positive and significant relationship between quality of life and marital satisfaction (r = 0.178) (p < 0.001). However, quality of life had a negative and significant relationship with anxiety (r = −0.552) (r < 0.001) and stress (r = −0.188) (p < 0.001).

Conclusion: Given the positive and significant relationship between quality of life and marital satisfaction, appropriate trainings are highly recommended for couples to increase the quality of life and marital satisfaction of middle-aged women and thus strengthen the health of family and society.
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 quality of life; marital satisfaction; middle-aged women; stress; anxiety


Background

As a social, emotional unit, the family is one of the most important institutions of society and personality-shaper (Mannino and Schiera, 2017; Moghadasali et al., 2021). Among the factors affecting the strength of family is the quality of life (Heidary, 2018). According to World Health Organization, quality of life is a person’s understanding of his/her position in life, in the cultural context and value systems in which he/she lives, and defined his/her standards and interests in relation to goals and expectations, which includes physical, psychological dimensions, level of independence, social relations, connection with the environment, and spirituality (Mannino et al., 2019a). On the other hand, the quality of marital life is considered as one of the subsets of quality of life (Rycroft, 2018). The quality of life in marital life is a process that is determined by the degree of marital conflict, satisfaction and agreement in decision-making (Karami et al., 2021). Marital satisfaction not only affects the physical and mental health of couple, but it also influences the growth of children, good biological functions, academic performance, social skills and relationships (Bandelow and Michaelis, 2015). One of the consequences of the decrease in marital satisfaction is the increase in the number of divorces (Rahimi et al., 2018); for example, according to the report of the Civil Registration Organization in the first 6 months of 2014, the ratio of marriages to divorces was 1:4.4 (Asgari and Torkashvand, 2018).

Several studies have been conducted on marital satisfaction and its affecting factors (Mannino et al., 2019b). A study by Hamilton measured marital satisfaction in different periods of life up to old age and showed that marital relationships change throughout the life. After Hamilton, various studies showed that the relationship between life cycle and marital satisfaction follows a U-shaped curve, characterized by high marital satisfaction in the first years of marriage before becoming a parent, a decrease in marital satisfaction in the middle years, and then an increase in marital satisfaction in the final years of life (Zarei et al., 2019). In this regard, Robles et al. acknowledged that marital conflicts directly increase depression symptoms and dysfunction and thus depression. For this reason, marital conflict is an important and dangerous factor for mental health in middle age and old age (Robles et al., 2014). In a study by Karami et al. (2021), the quality-of-life increased marital life skills and, as a result, marital satisfaction.

In the family system, women are more vulnerable than other members (Asgari and Torkashvand, 2018). They are more susceptible to mental disorders due to their different roles as wives, mothers and family caregivers. Anxiety disorders are therefore the most common class of disorders in women (Sahami and Amini-Manesh, 2019). On the other hand, with the passage of time and the entry of women into the middle-age period, they may be exposed to different physical changes (Kamalian et al., 2021) leading to a decrease in self-confidence, life skills, feeling of usefulness, quality of life, and increased level of depression and mental problems (Thompson and Bardone-Cone, 2019). In addition, stress and anxiety are the most important psycho-social factors associated with this period of life (Nigdelis et al., 2018), emphasizing the importance of middle age in women’s life (Karvonen-Gutierrez and Kim, 2016).

Considering these issues, association of mental health with marital satisfaction (Rahimi et al., 2018), and destructive effect of an unsuccessful marriage on the mental health of family, investigation of marital satisfaction and its various dimensions is highly recommended (Asgari and Torkashvand, 2018). Given the complex nature of quality of life and marital satisfaction and their importance in health studies, the present study aimed to investigate the association of quality of life with marital satisfaction, stress, and anxiety in middle-aged women referring to health centers of Ahvaz.



Methods

This cross-sectional descriptive-analytical study. The population studied in this research were middle-aged married women who referred to health centers in Ahvaz city, Iran in 2019. First, the sample size of the research is based on similar studies (Javdan et al., 2018) and the confidence level is 90% for a survey (cross-sectional) study with the formula 1,000 people were selected.
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This cross-sectional descriptive-analytical study was conducted on 1,000 middle-aged married women (30–59 year of age) under the auspices of health centers of Ahvaz city in 2019. According to the location of the health centers, Ahvaz was divided into two regions: east and west. Then, out of 19 health centers in the eastern region, 9 centers and out of 15 health centers in the western region, 7 centers were randomly selected.



Inclusion and exclusion criteria

Inclusion criteria for the study were as follows: married women aged 30–59 years, no sexually transmitted diseases, no diagnosed mental health problems, no chronic diseases such as diabetes and hypothyroidism, no addictions, no history of cosmetic surgery, minimum literacy level, and not requesting a divorce. Participants were required to complete a written informed consent form to participate in the study.

Exclusion criteria were designed to ensure the reliability and accuracy of the data collected. Women who failed to answer all the questions in the questionnaires were excluded. Additionally, women with any ongoing severe medical conditions not specified in the inclusion criteria that could significantly impact their quality of life or marital satisfaction were excluded. Women currently undergoing any form of psychiatric treatment or therapy were also excluded to eliminate the potential influence of these treatments on their reported stress, anxiety, and quality of life. Furthermore, women with recent significant life events (e.g., death of a close family member, divorce proceedings) that could cause acute stress were excluded to maintain a stable baseline for measuring stress and anxiety. Lastly, women who were unwilling or unable to provide consent were excluded from the study.



Data collection tool

Data collection tool included demographic characteristic, quality of life questionnaire, Enrich marital satisfaction questionnaire, Holmes-Raheh stress questionnaire, and Spielberger state–trait anxiety inventory.


Demographic characteristics

Demographic characteristic included age, marital status, education, employment, age of marriage, duration of marriage, and number of children.



Quality of life questionnaire

The Quality-of-Life Questionnaire was compiled by the World Health Organization to check people’s quality of life. This questionnaire contains 26 five-choice questions (very dissatisfied to very satisfied). The lowest score that any person can get is 26 and the highest score is 130. A higher score indicates a higher quality of life (Karami et al., 2021). In a study by Lavy and Litman-Ovadia, the reliability of the questionnaire was calculated using three retest methods with an interval of 3 weeks, dividing by two halves, and Cronbach’s alpha coefficient was 0.67, 0.87, and 0.88, respectively. The validity of the tool was investigated using differential and structural method, and was reported as acceptable (Lavy and Littman-Ovadia, 2011). In Iran, this questionnaire was translated and standardized by Nejat et al. (2006). The reliability of the questionnaire was obtained above 0.7. In a study by Karami et al. (2021), the overall reliability of the questionnaire was obtained using Cronbach’s alpha method as 0.78.



Enrich marital satisfaction questionnaire

This questionnaire has 47 questions and consists of 12 scales that include contractual answers, marital satisfaction, personality issues, marital relationship, conflict resolution, financial management, leisure activities, sexual relations, marriage and children, relatives and friends, roles related to equality between men and women, and ideological bias (Karami et al., 2021). In this study, a short questionnaire containing 35 questions was used. The scales of the questionnaire included ideal distortion, marital satisfaction, communication, and conflict resolution. Favers and Olson calculated the total Cronbach’s alpha for this questionnaire once as 0.71 and again as 0.74. In a study by Heydari, the alpha coefficient for the whole questionnaire, marital satisfaction, communication, conflict resolution, and ideal distortion were 0.74, 0.86, 0.80, 0.84 and 0.83, respectively (Heidary, 2018). The questionnaire I based on a five-point Likert scale (completely agree, agree, neither agree nor disagree, disagree, completely disagree), with a scoring range of 35–175.



Holmes-Raahe stress questionnaire

Consisting of 43 questions, this questionnaire as designed to show the impact of stress caused by major life changes. To determine the reliability of this scale, split-half method was used. The reliability of the questionnaire using Cronbach’s alpha was found to be 0.79 and its validity was obtained using Pearson’s correlation coefficient as 0.36 (Holmes and Rahe, 1967; Cohen, 2000). In a study by Heydari and Namjoosangari (2011), the reliability of the questionnaire was calculated using Cronbach’s alpha method and the split-half method as 0.72 and 0.64, respectively, indicating its acceptable reliability.



Spielberger state–trait anxiety inventory

This questionnaire contains 20 questions on overt anxiety and 20 questions on covert anxiety based on a four-point Likert scale. Regarding overt anxiety, the subjects express their feelings at the same moment, and regarding covert anxiety, they express their usual feelings most of the time (Wongkietkachorn et al., 2018). In a study by Heshmatifar et al. (2020), the reliability of the questionnaire was calculated as 0.90 by using Cronbach’s alpha method.




Ethical considerations

The present study was approved by the Ethics Committee of Shiraz University of Medical Sciences (Ethics code: IR.SUMS.REC.1399.962). A written consent was obtained from the participants and they were assured that their information would be treated strictly confidential.



Data analysis

The data were analyzed using SPSS 22 software, employing descriptive statistics to summarize the demographic characteristics of the participants and inferential statistics to explore the relationships between variables. Descriptive statistics included means, standard deviations, and frequencies. Pearson correlation tests were used to assess the relationships between quality of life, marital satisfaction, stress, and anxiety. Interpretation of the Pearson correlation coefficients followed the guidelines: values close to 1 or − 1 indicated a strong positive or negative relationship, respectively, while values around 0 indicated no relationship.

For more in-depth analysis, multiple linear regression (MLR) was employed to examine the predictive power of stress, anxiety, and marital satisfaction on quality of life. Assumptions for MLR were rigorously tested to ensure the validity of the model. Multicollinearity was assessed using the Variance Inflation Factor (VIF), with a VIF value exceeding 10 indicating significant multicollinearity among the predictors. The Durbin-Watson test was used to check for autocorrelation in the residuals, with values close to 2 suggesting no autocorrelation. Additionally, Cook’s distance was monitored to identify potential influential data points, with values exceeding 1 indicating significant influence on the regression model. These diagnostics ensured the robustness and reliability of the regression analyses (p = 0.05).



Results

Based on the results, 42.4% of the participants were 40–50 years of age. Also, most of them had a high school diploma (35.6%) and were housewives (50%). 44.3% of the participants were married between the ages of 15 and 20, and 52% were married for 25–30 years. 33.1%of the children had more than 5 children. 34.7% of the participants’ wives had middle school degree and 55.4% of the participants’ wives was worker (Table 1).



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

The mean score of quality of life, marital satisfaction, stress and anxiety was 79.17 ± 87.35, 139.29 ± 21.77, 109.25 ± 18.28, and 113.25 ± 25.52, respectively.

Based on the Table 2, quality of life had a positive and significant relationship with age (r = 0.421) (p < 0.001), education (r = 0.385) (p < 0.001), employment (r = 0.568) (p < 0.001), time of marriage (r = 0.520) (p < 0.001), duration of marriage (r = 0.193) (p < 0.001), number of children (r = 0.397) (p < 0.001), wife’s education (r = 0.374) (p < 0.001), and wife’s employment, (r = 0.230) (p < 0.001). Also, marital satisfaction had a positive and significant relationship with age (r = 0.262) (p < 0.001), education (r = 0.290) (p < 0.001), employment (r = 0.171), (p < 0.001), time of marriage (r = 0.222) (p < 0.001), duration of marriage (r = 0.327) (p < 0.001), number of children (r = 0.285) (p < 0.001), wife’s education (r = 0.233) (p < 0.001), and wife’s employment (r = 0.325) (p < 0.001).



TABLE 2 The results of Pearson correlation of quality life, marital satisfaction, and demographic characteristics.
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Based on the Table 3, quality of life had a positive and significant relationship with marital satisfaction (r = 0.178) (p < 0.001). However, quality of life had a negative and significant relationship with anxiety (r = −0.552) (p < 0.001) and stress (r = −0.188) (p < 0.001).



TABLE 3 The results of Pearson correlation of quality life, marital satisfaction, stress and anxiety.
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Based on the Table 4, the correlation between the independent variables and the dependent variable was 0.601. According to the value obtained for the coefficient of determination, it can be said that approximately 36% of the quality of life was related to the marital satisfaction. Since this value does not consider the degree of freedom, therefore, the adjusted coefficient of determination was used for this purpose, which was equal to 36% in this test. The standard error of the estimate indicates the predictive power of the regression equation. The mentioned model shows that the variable of marital satisfaction could significantly determine 36% of the quality of life. Also, stress and anxiety variables could significantly determine 33 and 30% of the quality of life, respectively (p < 0.05).



TABLE 4 Regression coefficients of marital satisfaction, stress, and anxiety.
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Discussion

The primary objective of this study was to examine the correlation between quality of life and marital satisfaction, tension, and anxiety in middle-aged women who seek assistance from health clinics in Ahvaz. The findings indicated a positive and substantial correlation between quality of life and demographic factors including age, education, employment, age of marriage, duration of marriage, number of children, wife’s education, and wife’s work. These findings align with the results of a study conducted by Kim and Kang (2015). Research has indicated that the overall well-being of individuals typically reaches its highest point during the initial years of marriage, but gradually decreases until middle age. However, from that point onwards, it gradually improves with advancing age and the length of the marital union (Shahbazi and Khademali, 2018). Furthermore, both education and employment have the potential to significantly impact the overall well-being and health-consciousness of the family. Prior research has demonstrated a positive correlation between income level and quality of life (Amirzadeh-Iranagh et al., 2021).

The findings of this study indicate a clear and meaningful correlation between marital satisfaction and demographic factors including age, education, employment, age at marriage, length of marriage, number of children, wife’s education, and wife’s work. These findings align with the results of the study conducted by Robles et al. (2014). Nevertheless, the findings of a study conducted by Rajaei Ghazilo et al. (2021) indicate that working women experience greater drawbacks in terms of life happiness and marital satisfaction compared to those who focus on housekeeping. According to a study conducted by Shahbazi and Khademali (2018), women who were married for less than or equal to 5 years reported higher levels of marital satisfaction compared to women who were married for 5 years or more. In a study conducted by Dabone (2014), it was found that there was no statistically significant disparity in marital satisfaction between young and senior couples. According to a study conducted by Chao et al. (2011), there is a decline in women’s sexual desire and sexual satisfaction as they age. Additionally, the study found that elderly women have lower levels of sexual desire and satisfaction compared to middle-aged women. The outcomes of the present study were incongruous with these results. However, researchers have discovered that marital satisfaction typically follows a U-shaped pattern. This pattern is characterized by a high level of satisfaction in the initial years of marriage, followed by a decline in satisfaction during the middle years, and finally an increase in satisfaction during the later years of life (Rajabi et al., 2021). This is due to the extended life expectancy and aging of spouses, which leads to the resolution of many behavioral differences and obstacles faced by couples, resulting in an improvement in their psychological well-being.

The present study found a strong and statistically significant correlation between the quality of life and marital satisfaction. This finding is consistent with previous studies conducted by Heidary (2018), Sohrabi et al. (2016), Karami et al. (2021), Tavasoli and Nava (2017), Kim and Kang (2015), Robles et al. (2014), and Chao et al. (2011). Women in their middle age may experience heightened levels of strain and pressure. Stress and anxiety are prevalent problems in contemporary times (Emdadi et al., 2018). Stress and anxiety significantly impact the overall quality of life. Furthermore, the impact of psychological factors on the physical dimensions of quality of life has been demonstrated (Stefanaki et al., 2015). The current study found a strong and negative correlation between quality and anxiety and stress. This suggests that managing and addressing women’s stress and anxiety can have a significant impact on their mental well-being, quality of life, and marital satisfaction (Ekici et al., 2017). The findings were in line with the results of research conducted by Sohrabi et al. (2016). The study conducted by Bahmani-makavandzadeh and Amanelahi (2018) found that marital instability, marital satisfaction, and marital conflicts are indicators of depression in married women. The study conducted by Kim and Kang (2015) revealed a substantial negative association between depression and quality of life. Furthermore, stressful circumstances played a significant role in predicting and impacting the quality of life of individuals in their middle age. According to Robles et al. (2014), marital disagreements have a significant and hazardous impact on mental health during middle age and old age.

Given that women play a crucial role in societal development and family well-being, they have significant responsibilities within the family. However, in order to perform these tasks, it is essential for women to maintain optimal physical and mental health (Mannino and Caronia, 2017). Unfortunately, mental diseases place a substantial burden on women. Therefore, implementing self-confidence enhancement sessions, stress management programs, and awareness campaigns can be efficacious in mitigating anxiety and stress in women. In addition, it is recommended that women be offered methods to alleviate worry and stress, as well as education on marital relationships, alongside family planning initiatives (Ghani-far et al., 2015). Insufficient proficiency in marital relations has been discovered to result in a decline in quality of life and ultimately the dissolution of the couple’s relationship (Rosenbaum and White, 2015). Hence, considering the significance of this matter, it is recommended to implement educational initiatives that focus on exploring proficient spousal communication, fostering heightened intimacy between partners, and enhancing the overall quality of marital relationships. Being in a fulfilling romantic relationship is a powerful indicator of overall life satisfaction and well-being, and it is linked to improved physical health and increased longevity (Forouzesh Yekta et al., 2018). Undoubtedly, a culture characterized by robust familial units is unequivocally a healthy society. Hence, the well-being of family members and their interpersonal connections, particularly marriage relationships, undeniably yield beneficial impacts on both the family unit and society as a whole (Shahsiah et al., 2011).


Limitations

There are several limitations that should be acknowledged. Firstly, the study’s cross-sectional design limits the ability to infer causality between the variables. Longitudinal studies would be more effective in establishing causal relationships. Secondly, the data collected were based on self-reported questionnaires, which might introduce bias due to participants’ potential over- or under-reporting of their quality of life, marital satisfaction, stress, and anxiety levels.

Additionally, although the sample size is large, the use of simple random sampling from health centers in Ahvaz city may not fully represent the broader population of middle-aged women in Iran. The results may not be generalizable to women from different regions or socio-economic backgrounds. Furthermore, the study was conducted in a specific cultural context, which may influence the generalizability of the findings to other cultures. Cultural factors play a significant role in marital satisfaction and quality of life, and these findings may not be applicable in different cultural settings. Lastly, the exclusion criteria, such as excluding women with chronic diseases, addictions, or mental health problems, may limit the generalizability of the findings to all middle-aged women, as those with these conditions might experience different levels of marital satisfaction and quality of life.




Conclusion

The results of the present study showed that there is a positive and significant relationship between quality of life and marital satisfaction. However, quality of life had a negative and significant relationship with stress and anxiety. Considering the very important role of women in the family, paying attention to women especially during middle age is of great importance. Marital satisfaction is one of the most influential factors in the quality of life and a healthy family, which can be improved by proper and continuous training to couples, especially women on the verge of middle age.
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Objective: The aim of this study was to determine hospital clinical staff’ health-promoting lifestyle behaviors, and explore associations between nurse demographic factors and lifestyle behaviors.

Methods: This cross-sectional investigation focused on the clinical personnel employed at hospitals associated with Baqiyatullah University. A sample of 341 clinical staff of hospitals was collected using convenience sampling. In this study, the questionnaire of Health Promoting Lifestyle Profile II (HPLP-II) was used to assess health-promoting behaviors.

Results: In the present study, the mean HPLP score was 131 ± 23. The score of health-promoting behaviors was significantly higher in the nursing major (p = 0.029). Also, a difference was found between the major and the subscales of health responsibility (p = 0.000), stress management (p = 0.004), physical activity (p = 0.004) and nutrition (p = 0.001). The score of health responsibility, stress management, physical activity and nutrition subscales was higher in nursing. There was a significant relationship between education and stress management (p = 0.033) and physical activity subscales (p = 0.001). The physical activity score was also higher in individuals with master’s and doctoral degrees, and the stress management score was higher in participants with master’s degrees. Based on the findings presented herein, age (p = 0.001) and gender (p = 0.016) were associated with the nutrition subscale, and the nutrition score was higher in the age group of over 30 years and in women. Additionally, a significant relationship was observed between marriage and the subscales of spiritual growth (p = 0.013) and nutrition (p = 0.024), and the score of spiritual growth, and nutrition was higher in married people. There was a significant relationship between job and health responsibility (p = 0.013) and nutrition (p = 0.022), and the score of health responsibility and nutrition score was found to be higher in nurses.

Conclusion: Health-promoting behaviors of hospital employees are at an average level and are related to the educational levels of the employees, so these behaviors are more in nurses, while this relationship was not present in physicians. These findings may be helpful in providing recommendations for developing healthy lifestyle programs for clinical staff aimed at promoting health behaviors.
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Background

Growing evidence supports the idea that individuals can actively improve their well-being (1). Health Promotion (HP) is a key strategy for fostering global health, defined by the WHO as enabling people to improve their health (2). There’s a significant emphasis on Health Promoting Lifestyle Behaviors (HPLB) in recent years, encompassing actions and beliefs across various aspects of health promotion to elevate well-being and reduce illness, including responsibility, physical activity, nutrition, interpersonal relations, self-actualization, and stress management are of great importance for the optimal health and well-being (3).

Various studies across different societies have delved into the status of Health-Promoting Behaviors and the factors that impact them. Factors such as age, gender, health status, education level, and marital status have consistently emerged as influences on health-promoting behaviors, as evidenced by research findings (4–6).

Clinical staff are involved in health-promoting behaviors, where their healthy behaviors can be of great importance (4, 7). Despite the movement to promote health-promoting behaviors among the general public, the health behaviors of nurses, physicians, and community health workers need to be improved to promote physical, social and psychological wellbeing. It has been found that nurses neglect their health promotion role and do not engage in healthy lifestyle behaviors compared to other healthcare professionals due to the nature of their job (8–11), which involves irregular work schedules, long working hours and other work-related stressors (12). Such work-related stressors may lead to the use of ineffective mechanisms such as decreased physical activity, poor dietary choices, overeating, and smoking (13, 14). Employing holistic approaches and/or spiritual health practices increases the possibility of seeing and caring for oneself as a whole—mind, body, emotion, and spirit (14).

Health program interventions for hospital employees such as nurses can help to cope with stress, fatigue, and increase physical health (14) and prevent chronic diseases by promoting healthy lifestyle behaviors and strengthening their flexibility.

Therefore, the current study aimed at exploring the frequency of factors affecting health-promoting behaviors among clinical staff working in Baqiyatallah Hospital in Tehran city, Iran.



Materials and methods


Subjects

This cross-sectional study involved clinical staff from hospitals associated with Baqiyatullah University, specifically those working in the CCU, ICU, operating room, emergency room, and both internal medicine and surgery departments. A sample of 341 clinical staff of hospitals was collected using convenience sampling from April 1st, 2023 to July 30th, 2023. There were no exclusion criteria for individuals, only questionnaires with more than 10% of questions unanswered were excluded from the study. The minimum required sample size was 282 under the assumptions of a mean and standard deviation of the health promotion behavior score (113.08 ± 25.67), a D of 3, and a significant level of 0.05.



Measures

In this study, the questionnaire of Health Promoting Lifestyle Profile II (HPLP-II) was used to assess health-promoting behaviors. This questionnaire has 52 items across six subdomains and its purpose is to measure health-promoting behaviors (nutrition, health responsibility, physical activity, spiritual growth, stress management, and interpersonal relations). Its response range is of Likert type, and the score for each option is presented with “never” (1 point), “sometimes” (2 points), “often” (3 points), and “routinely” (4 points). Higher mean scores are considered higher engagement in health-promoting behaviors.



Statistical analysis

Data were analyzed using SPSS Statistics software (version 22.0). Descriptive indices (mean, standard deviation) were applied to characterize the sample. Differences in health-promoting behaviors were assessed using the Mann–Whitney test, and the Kolmogorov–Smirnov test was employed to examine the normality of quantitative data. p-values < 0.05 were considered statistically significant.




Results


Descriptive statistics

Questionnaire data from 341 clinical staff were analyzed. People were in the age range of 19 to 63 years with a mean age of 34.3 ± 9.4 years (median 31 years). The demographic information of the participants is presented in Table 1. The majority of the study population included female employees (51%) with bachelor’s degrees (38.7%) and nursing education (71.8%). About 68.6% of people were married and 71.8% had a nursing job. Most of the study population had no underlying disease (93%) and did not smoke (95.3%).



TABLE 1 Demographic information of clinical staff.
[image: Table1]



Overall score and mean score of health-promoting behaviors of clinical staff

Based on the Kolmogorov test, the distribution of the total score of the questionnaire and its dimensions was normal (Z = 1.096, p = 0.181). Considering that the questionnaire has 52 questions and is on a Likert scale of 1 to 4, the total HPLP score was between 52 and 208. In our research, the mean HPLP score was 131 ± 23. According to the general score range of the questionnaire, the score of the health promoting behaviors of the employees was at an average level. According to Table 2, the highest mean score was related to spiritual growth (24.4 ± 4.8) and the lowest score was related to physical activity (17.6 ± 5.5).



TABLE 2 Mean total score and dimensions of health promoting behaviors in clinical staff.
[image: Table2]



Correlation of the score of health promoting behaviors with demographic characteristics

The results of the Mann–Whitney test showed that the Mean score of the questionnaire did not differ significantly between age groups (p = 0.998). In examining the dimensions of health-promoting behaviors, there was a significant relationship between age and nutrition factor (p = 0.001). The mean/median nutrition score was higher in the age group over 30 years old [The Mean score of the questionnaire was not significantly different between the two sexes (p = 0.923)]. In examining the dimensions of health-promoting behaviors, there was a significant relationship between gender and nutrition subscale (p = 0.016). The mean/median nutrition score was higher in women (Table 3).



TABLE 3 Mean/median total score and dimensions of health promoting behaviors of clinical staff according to age.
[image: Table3]

The Mean score of the questionnaire was not found to be significantly different between the two sexes (p = 0.923). In examining (p = 0.016). The mean/median nutrition score was found to be higher in women (Table 4).



TABLE 4 The mean/median of the total score and dimensions of clinical staff’s health promoting behaviors according to gender.
[image: Table4]

The results of the Kruskal-Wallis test show (Table 5) that the Mean score of the questionnaire does not differ significantly between different levels of education (p = 0.143). A significant relationship was revealed between education and stress management factors (p = 0.033) and physical activity (p = 0.001) when dimensions of health-promoting behaviors were assessed. The mean/median score of physical activity was higher for master and doctoral degree. The mean/median stress management score was higher in individuals with master’s degree.



TABLE 5 Mean/median total score and dimensions of health promoting behaviors according to education.
[image: Table5]

The Kruskal-Wallis test revealed that the Mean score of the questionnaire does not have a significant difference in terms of marital status (p = 0.495). The evaluation of dimensions of health-promoting behaviors showed that there is a significant relationship between marriage and factors of spiritual growth (p = 0.013) and nutrition (p = 0.024). The mean/median of spiritual growth and nutrition scores was higher in married people (Table 6).



TABLE 6 Mean/median total score and dimensions of clinical staff promoting behaviors according to marriage.
[image: Table6]

According to the results of the analysis of variance, no significant difference was found in the overall score of the questionnaire in terms of occupation (p = 0.514). In evaluating the dimensions of health-promoting behaviors, there was a significant relationship between occupation and health responsibility (p = 0.013) and nutrition (p = 0.022). The mean/median score of responsibility regarding health and nutrition score was higher in nurses (Table 7).



TABLE 7 Average/median total score and dimensions of employee health promoting behaviors according to occupation.
[image: Table7]

The results of the Mann–Whitney test showed that there was no significant difference in the overall score of the questionnaire according to smoking (p = 0.484). No significant relationship was observed in the examination of dimensions of health-promoting behaviors in terms of smoking (Table 8).



TABLE 8 The mean/median of the total score and dimensions of employee health-promoting behaviors according to smoking.
[image: Table8]

As the results of the Mann–Whitney test showed, the overall score of the questionnaire was significantly different according to the major (p = 0.029). The mean/median score of health-promoting behaviors was higher in nursing. In examining the dimensions of health-promoting behaviors, there was a significant relationship between the major and the factors of health responsibility (p = 0.000), stress management (p = 0.004), physical activity (p = 0.004) and nutrition (p = 0.001). The mean/median score of responsibility for health, stress management, physical activity and nutrition was also found to be higher in nursing (Table 9).



TABLE 9 Mean/median total score and dimensions of health promoting behaviors of employees according to major.
[image: Table9]




Discussion

Although in most of the literature, health promotion has been discussed for students, academic staff and patients, there are very few studies regarding clinical staff. In our study, the mean score of health promoting behaviors in clinical staff was 131 ± 23, which is at an average level.

The mean score for health-promoting behaviors among nursing students from three universities in South Korea has been reported to be 2.47, higher than the midpoint (4). Many studies have observed a medium level of health promotion behavior among health professionals (15–18).

In our study, among the subscale of health-promoting behaviors, the mean score of spiritual growth (24.4 ± 4.8) was at a high level, while physical activity (17.6 ± 5.5) was at a low level.

Many previous studies have reported an association of social-demographic variables such as age, education, income, and health status with subscales of health-promoting behaviors (19).

In the present study, the main factors affecting health-promoting behaviors were age, gender, education, marriage, major, and occupation.

The results of examining the relationship between demographic factors and the overall score of health-promoting behaviors showed that there were significant results related to the major of clinical staff specialists (p = 0.029). The score of health-promoting behaviors was higher in nursing, although the total score was at an average level (132.8 ± 23.7).

A significant relationship was found between the subscales of health-promoting behaviors and the nursing major, where the score of health responsibility, stress management, physical activity and nutrition subscales in nursing was higher than that of doctors. Also, our results showed that nursing had the highest score in responsibility and nutrition, and had the lowest score in the areas of stress management and physical activity. This could be explained by nurses’ heightened awareness of the importance of these behaviors due to their training and professional responsibilities, aligning with the health belief model’s emphasis on perceived benefits and barriers influencing health behaviors (20).

In the study of Mahmoodi et al. (15), which compared the health-promoting behaviors of nurses, health and administrative workers, spiritual growth and nutrition were at a high level, and the lowest score was related to physical activity. Estebsari et al. (16) have shown that the highest score was related to spiritual growth in hospital employees in Gilan, Iran, while they scored the lowest in the areas of physical activity and stress management. Another study showed that the mean score of interpersonal support was highest among nursing students from South Korea, and the mean scores of health responsibility and physical activity were the lowest (4). The results of the aforementioned studies are more or less consistent with our study.

It has been found that stress management showed the lowest mean in hospital nurses and interpersonal relationships had the highest mean (21). The difference between the findings of studies may be associated with personal and environmental factors that affect participation in health-promoting behaviors, including past experience, cultural issues, lack of time management, work fatigue, sport equipment and facilities, inappropriate policies for leisure time, working conditions, lack of attention by individuals and authorities to immobility and support or organizational norms (7, 22). Working conditions and the burden of care services can be one of the reasons for low physical activity in nurses. However, identifying factors that hinder health-promoting behaviors and training them may be effective in their control. One of the ways that nursing can move toward professional excellence is to use approaches that encourage people to accept responsibility for their own health, and this importance will undoubtedly be realized by increasing the health responsibility in nurses themselves. Furthermore, just nursing knowledge of the importance of health promotion does not always lead to self-care (4, 23–25).

Other results of our study showed a significant relationship between gender and nutrition subscale, when the nutrition score was higher in women. Larouche (25) expressed that women had significantly better behavior in nutrition, interpersonal relations, and health responsibility compared to men. Another study showed that women scored higher than men in subscales of nutrition among nursing students of Tehran city.

Based on the results presented herein, a significant relationship was found between age and subscale of nutrition (p = 0.001), where the nutrition score was higher in the age group of more than 30 years. A study on nursing students has shown that the scores under the subscales of nutrition as well as spiritual growth, health responsibility and stress management were significantly lower in the younger age group than in other age groups (18). Another study reported a significant association between the age of nursing students and the sub-scales of stress management and physical activity (26). Younger nurses demonstrated differences in physical activity, stress management, and health responsibility (27); however, older age of students has been found to be associated with higher levels of overall health-promoting behavior when compared with younger students (28), while other study reported lack of association of age with the total score of HPLP II (29). The theory of planned behavior emphasizes the role of attitudes, subjective norms, and perceived behavioral control in shaping intentions and behaviors (30). The significant associations found between age, gender, marital status, and job type with specific health-promoting behaviors align with this theory. For instance, the higher nutrition scores among women and individuals over 30 years old may be influenced by their attitudes toward healthy eating and perceived behavioral control over their dietary choices. Similarly, the differences in health responsibility and nutrition scores across job types indicate varying social norms and perceived control over health behaviors in different occupational settings.

According to another finding of our study, there was a significant relationship between education with stress management and physical activity, where the score of physical activity was higher in master’s degree and doctoral studies and the score of stress management was higher in participants with master’s degrees. Similar results were reported in Hosseini et al.'s (7) study, when the score of stress management and health responsibility was significantly higher at a higher education level. However, in Chow et al.’s study, which was conducted on 314 s- and fifth-year nursing students, the score of the health responsibility subscale was significantly higher with the increase in the duration of education (31). In a recent study conducted by Hwang et al. (32) on 304 nursing students, the score of responsibility increased with increasing education. Thus, higher education levels may lead to greater self-efficacy and motivation to engage in health-promoting behaviors. Professionals with master’s and doctoral degrees may have acquired more knowledge and skills to effectively manage stress and engage in physical activity, reflecting the role of self-efficacy in behavior change within the social cognitive theory framework (33).

It can be assumed that nursing students with nursing curriculum training on the importance of promoting Health, increase responsibility for their health. It can be assumed that teaching the nursing curriculum about the importance of health promotion increases the responsibility for health in nursing students. However, other factors should not be neglected.

Also, a significant relationship between marriage and subscales of spiritual growth (p = 0.013) and nutrition (p = 0.024) was seen in the present study when the scores of spiritual growth and nutrition were higher in married people. Hosseini et al.’s study showed that the score of nutrition and spiritual growth subscales were significantly higher in married students than in single students (7). One of the reasons for the difference in the results can be attributed to the smaller sample size in the present study.

The results of our study showed a significant relationship between job and subscales of health responsibility (p = 0.013) and nutrition (p = 0.022), and the score of health responsibility and nutrition was higher in nurses.

In Mahmoodi et al.’s (15) study, there was a significant relationship between the type of job and the subscales of responsibility, spiritual growth, stress management, and nutrition, where nurses had a more favorable situation compared to administrative staff. Tsai and Liu (32) evaluated factors associated with health-promoting behaviors among hospital staff in Taiwan, where health responsibility and interpersonal support have been reported to be positively linked to work experience, while stress management, spiritual growth, physical activity, and nutrition were negatively associated with daily work times. Work experience is considered as a more important factor in this context, stress management was significantly higher in-hospital staff with work experience of more than 10 years (16). One of the reasons for the difference in results can be attributed to the difference in sample size.



Conclusion

The results of the present study demonstrated that the health-promoting behaviors of hospital employees are at an average level and are related to the educational levels of the employees, so these behaviors are more in nurses, while this relationship was not present in doctors. Also, the score of health responsibility, stress management, physical activity and nutrition subscales was found to be higher in the major of nursing. Regarding the lower score of physical activity and stress management, it seems that these two areas should be considered more by nurses. In addition, the factors of stress management and physical activity were influenced by the level of education. The nutrition subscale was related to age, gender and marriage. The spiritual growth subscale was influenced by the married status, and the health responsibility subscale was also significantly associated with the employees’ jobs.
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Background: We carried out a systematic review of the medical literature on potential effects of caregiving on the health and well being of spouses of Fibromyalgia (FM) patients and pooled the results in a meta-analysis.

Methods: The review is comprised of original studies that examined the mood states and well-being of husbands/wives, or long-term intimate partners, of FM patients. The authors searched the PubMed, Scopus, APA PsycNet and Web of Science databases using the key words “fibromyalgia and spouses,” “fibromyalgia and partners,” and “fibromyalgia and husbands.” Of 570 papers that were initially identified using the search words, 18 papers were considered eligible. We used the Joanna Briggs Institute Critical Appraisal Checklist (JBICAC) and Critical Appraisal Skills Program (CASP) tools to assess the risk of bias in the analytical cross-sectional and qualitative studies, respectively.

Results: The overall score in mood states was significantly higher among spouses of FM patients than among spouses of individuals without FM (SMD [95% CI] = 0.52 [0.30; 0.74]). The strongest evidence was found for depression, SMD [95% CI] = 0.68 [0.33; 1.03]. The overall standardized score of quality of life was significantly lower among spouses of FM patients, SMD [95% CI] = −0.59 [−0.79; −0.38], with significant differences in physical function and role, emotional role, and mental health subscales.

Limitation: Limitation of this review is the scant number of studies that addressed several health domains, which made it impossible to carry out meta-analyses in these domains.

Conclusion: Spouses of FM patients show the emotional and physical consequences of caregiving, and impaired quality of life. Addressing these problems can prevent deterioration of their health and improve their quality of life.
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Introduction

Although informal caregivers can gain satisfaction from their role (Garcia-Mochon et al., 2019), they may also experience negative physical (poor self-rated health, chronic diseases, and functional limitations) and psychological (depression and anxiety) consequences from the caregiving burden (Dong et al., 2019; Monahan et al., 2023; Polenick et al., 2020).

Spousal caregivers report a much higher burden, a lower quality of life, and unique needs compared to caregivers who are adult children, or significant others (Dang et al., 2022; Eom et al., 2017). The higher level of distress among spouses is explained mainly by more time spent with the patient, the higher level of care provision, and lower probability of asking for help (Ahmad et al., 2023). Most studies on the health and wellbeing consequences of caregiving were carried out among caregivers of patients with dementia and cancer.

Fibromyalgia (FM) is a multifactorial syndrome characterized by chronic widespread pain. Although pain is the main symptom among patients with FM, they may also experience functional and cognitive disorders, including fatigue, sleep and mood disorders, and cognitive impairment (Clauw et al., 2023). FM is the third most common musculoskeletal condition in terms of prevalence, after lumbar pain and osteoarthritis (Sarzi-Puttini et al., 2020). Its prevalence peaks at 50–60 years and is estimated at 2–4% (Sarzi-Puttini et al., 2020). It affects women predominantly and may be associated with other conditions, including chronic fatigue syndrome, anxiety, depression, irritable bowel syndrome, and most musculoskeletal rheumatic diseases (Sarzi-Puttini et al., 2020). People with FM are frequent utilizers of health care, like patients with diabetes mellitus and hypertension (Bair and Krebs, 2020). They report alarming levels of suicidal ideation (Varallo et al., 2024) and have increased suicide-related mortality (Treister-Goltzman and Peleg, 2023). The combination of high prevalence, involvement of patients in their productive years, altering physical and mental health, and economic burden caused by the loss of productivity and high health services utilization turns FM into a serious public problem.

The FM-related disability rate is high, averaging 35% throughout the world and is continuously increasing (Ben-Yosef et al., 2020). The mechanism for altering function in FM patients is complex and involves both physical and mental symptoms. Frequent psychiatric and rheumatic comorbidities aggravate the situation (Ben-Yosef et al., 2020). The onset of FM is usually at a relatively young age and the disease has a chronic course, so spouses of FM patients spend many years providing physical help, and emotional support. The pain and functional impairment caused by the disease may have a negative effect on the patient’s family members, especially spouses, and impact their mood states and well-being.

Mood or mental–emotional states reflect feelings and are commonly used to measure the state of mind and general stress on patients (Petrowski et al., 2021). Anxiety and Depression are the most prevalent mental–emotional disorders and often coexist. They and other mood disturbances are frequently grouped for research purposes into six dimensions: Tension-Anxiety, Depression-Dejection, Anger-Hostility, Vigor-Activity, Fatigue-Inertia, and Confusion-Bewilderment (McNair et al., 1971; López-Jiménez et al., 2021). Mood states are assessed by individual measurement tools (such as the Beck Anxiety Inventory or the Hospital Anxiety Depression scale for Anxiety), or by a composite measure, such as the Profile of Mood States.

Well-being is a broad conceptual definition that is used across disciplines to portray a state of wellness, health, satisfaction, and happiness. It is a multifaceted construct that encompasses quality of life, economic, emotional, physical, sexual, and spiritual dimensions (Bautista et al., 2023). Each of these dimensions can be assessed by a dedicated scale or by a qualitative interview.

The aim of this study was to carry out a systematic review of the medical literature on potential effects of cohabitation and caregiving on the mood states and well-being of spouses of FM patients and to pool the results in a meta-analysis.



Methods


Search strategy for identification of studies

The electronic databases PubMed, Scopus, APA PsycNet, and Web of Science were searched systematically over the month of December 2023 to identify studies, from any date and in any language, that are related to the effects on the health and well being of caregiving on spouses of FM patients. The search was updated in July 2024. We followed the MOOSE Reporting Guidelines for Meta-analyses of Observational Studies. Prior to performing the review, it was registered at the PROSPERO registration site (registration # CRD42023485272).

The search was conducted using three different combinations of keywords: “fibromyalgia and spouses,” “fibromyalgia and partners,” and “fibromyalgia and husbands,” in each database. Only spouses of patients with physician diagnosed, not self-reported FM, were included. Since in real life clinical practice, FM patients are a mixed population, diagnosed at different times by different criteria that were relevant at the time of diagnosis, we didn’t limit the review by the criteria with which FM was diagnosed (American College of Rheumatology criteria of 1990, 2010, or 2016).

In order to obtain a full picture of the effects of caregiving on spouses of FM, the review included qualitative and quantitative studies, studies that included a comparison group, and those that didn’t. The inclusion criteria were: (1) the study was original research, (2) it evaluated the effects of cohabitation and caregiving on the mood states and well-being of spouses of FM patients, (3) studies that examined mood states addressed anxiety, or depression, or one of the dimensions listed in the definition of the mood states above; if the study related to well-being, it included one of the dimensions described in the definition of well-being above, and (4) the spouses of FM patients were either husbands/wives or long-term intimate partners. The exclusion criteria were: (1) the study was not original research (review articles, case reports, book chapters), (2) FM was self-reported and not diagnosed by a physician, (3) the health implications related to purely physical illness, e.g., hypertension or diabetes, and (4) the spouses were interviewed on different health and well-being aspects of FM patients, but not its effects on them.

In cases where the study population was a mixed population of informal caregivers, and not only spouses, it was included in the review only if it was possible to extract data on spouses separately. In cases, in which the study focused on the health and well-being of both FM patients and their spouses, it was included and only the relevant data on spouse’s health effects were extracted.

In the first phase, all the abstracts were evaluated for inclusion and exclusion criteria. This phase was carried out by a single investigator (YTG). In the second phase, both investigators read the full texts of the selected abstracts chosen in the first phase and conducted a comprehensive, independent review of all the papers and their bibliographies to identify additional potentially relevant papers. In cases of disagreement the paper was discussed until a joint decision was reached.



Data collection

The following data were collected: author and year of publication, study type, number of participants, percent of male spouses, mean age, duration of marriage/cohabiting with FM patients, years since FM diagnosis, years since the beginning of symptoms (where possible), main outcome measures (aspects of health and well-being of spouses that were assessed) and findings.



Assessment of risk of bias

The assessment of risk of bias was carried out separately for quantitative and qualitative studies. For quantitative studies we used the Joanna Briggs Institute Critical Appraisal Checklist (JBICAC) for analytical cross-sectional studies (Moola et al., 2020). It was developed by an international research organisation based in the Faculty of Health and Medical Sciences at the University of Adelaide, South Australia and is a recommended and widely used tool for assessing the quality of analytical cross-sectional studies (Ma et al., 2020). Bias domains included in this tool are (1) criteria for inclusion in the sample, (2) description of study subjects and the setting, (3) measurement of the exposure, (4) criteria for measurement of the condition, (5) identifying confounding factors, (6) strategies to deal with confounding factors, (7) measurement of the outcomes, (8) use of appropriate statistical analysis (Moola et al., 2020). The answer to the question that assesses every domain can be “yes,” “no,” “unclear” or “not applicable.” The overall appraisal of the study varies from “include,” to “exclude” and “seek further evidence.” For the second, qualitative studies group, the risk of bias was assessed by the Critical Appraisal Skills Program (CASP) tool. This checklist was designed to be used as an educational pedagogic tool and does not incorporate a scoring system. It is based on JAMA “Users’ guides to the medical literature 1994″ and piloted with health care practitioners (Critical Appraisal Skills Programmme, 2018). CASP includes six questions exploring the validity of the study (aims, methodology and recruitment strategy), three questions on ethical issues and data analysis, and one question on contribution to existing knowledge (Critical Appraisal Skills Programmme, 2018). The answer to the questions can be: “yes,” “no” or “cannot tell,” and together they help to assess the quality of the research. Nowadays CASP is the most frequently recommended tool for assessing qualitative studies (Ma et al., 2020).



Data synthesis and analysis

The findings of the quantitative studies were grouped and described according to the type of assessed health outcome, e.g., mood state, quality of life, etc. Meta-analyses were performed if more than two studies assessed the same outcome. Meta-analyses were performed using the inverse-variance method with Metafor, Meta, and Demtar packages for R software (version 4.3.1) (R Core Team, 2021). As we anticipated considerable between-study heterogeneity, a random-effect model was used to pool effect sizes. Since different studies used different scales to assess the outcomes, standardized mean differences (SMD) in outcomes were calculated between Fibromyalgia spouses and the comparison group. The sign of differences was reversed, where appropriate, to assure that all studies had the same scale direction. SMD was computed using Hedge’s g statistic (Harrer et al., 2021) with cutoffs 0.2, 0.5, and 0.8 interpreted as small, medium and large effects, respectively. Heterogeneity across the studies was assessed using the I2 (inconsistency index) measure to describe the percentage of the variability of the effect due to heterogeneity. A value above 50% or p < 0.1 indicated statistically significant heterogeneity (Harrer et al., 2021). Themes that arose in qualitative studies were summarized and described.




Results

Of 570 articles identified through the literature search, eighteen studies on the potential effects of cohabitation and caregiving on the health and well being of spouses of FM patients were included in the systematic review (Figure 1). Two hundred and twenty-one papers were excluded during the abstract search phase, as it was clear from the titles or the abstracts that the papers had irrelevant topics, the study was not an original study, or study participants were FM patients, not their spouses (94, 69, and 58 papers, respectively). Twenty-eight full text articles were assessed for eligibility. In six of these the spouses of FM patients related to the feelings of FM patients, not their own, in three of them a mixed population of relatives was interviewed, in two of them only FM patients, not spouses, were interviewed, and one was a case report. Ten of the included studies were cross-sectional analytical (Bigatti and Cronan, 2002; Bigatti et al., 2008; Celepkolu et al., 2021; Collazo et al., 2014; Dewan et al., 2024; Grafft and Lyons, 2024; Parlak et al., 2022; Steiner et al., 2010; Tutoglu et al., 2014; Yener et al., 2015), and eight qualitative (Macdedo et al., 2015; Monteso-Curto et al., 2022; Paulson et al., 2003; Rodham et al., 2010; Romero-Alcala et al., 2019; Soderberg et al., 2003; Sylvain and Talbot, 2002; Vázquez Canales et al., 2024). Two studies were published in Spanish (Collazo et al., 2014; Macdedo et al., 2015), and the rest in English. Articles published in Spanish were translated jointly by two native Spanish speaking physicians.
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FIGURE 1
 Flowchart of review process.


There were 1,629 participants in the quantitative studies, of them 1,065 spouses of the patients with FM. The rest comprised the comparison groups. Fifty-eight spouses of fibromyalgia patients were interviewed in qualitative studies. The mean age of participants in the quantitative studies ranged from 35.5–59.0 years. The range of age in qualitative studies varied from 35 to 71 years. The studies included participants from the United States, Canada, Sweden, England, Spain, Brazil and Turkey. They related to different aspects of physical, mental, and social health and well-being of the spouses of FM patients. Only 36 of the participants were the wives of patients with FM, the rest were husbands. A summary of studies on the health effects of spouses/partners of FM patients is presented in Table 1.



TABLE 1 Studies included in the systematic review on effects of caregiving on the health and well being of spouses of FM patients.
[image: Table1]


Main outcomes of the quantitative studies


Studies on mood states of spouses of FM patients

A Forest plot of the meta-analysis is shown in Figure 2. Five studies (Bigatti and Cronan, 2002; Celepkolu et al., 2021; Parlak et al., 2022; Tutoglu et al., 2014; Yener et al., 2015) compared anxiety among spouses of FM patients and controls. When the results of the studies were pooled, the anxiety score was borderline higher among spouses of FM patients than among spouses of individuals without FM, with SMD [95% CI] = 0.56 [−0.02; 1.14], I2 = 88%. The same five studies compared depression scores among spouses of FM patients and controls. In a subgroup meta-analysis, the depression score was significantly higher among spouses of FM patients than among spouses of individuals without FM, with SMD [95% CI] = 0.68 [0.33; 1.03], I2 = 67%. One study compared each of the following moods: Anger-Hostility, Fatigue-Inertia and Confusion-Bewilderment (17) with SMDs [95% CI] of 0.08 [−0.15; 0.31], 0.35 [0.12; 0.59], and 0.32 [0.09; 0.56] respectively. The overall score in mood states was significantly higher among spouses of FM patients than among spouses of individuals without FM with a moderate size effect (SMD [95% CI] = 0.52 [0.30; 0.74]). Although the studies were heterogeneous in terms of effect size and statistical significance (I2 = 80%, p < 0.01), it’s worth noting that the direction of the effect was similar, i.e., in all studies higher scores of mood disturbances were demonstrated for spouses of FM patients than for spouses of individuals without FM.
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FIGURE 2
 Forest plot on mood states in spouses of Fibromyalgia patients. POMS-profile of mood states, BAI, beck anxiety inventory; HADsA, hospital anxiety depression scale for anxiety; CES-D, center for epidemiological studies depression scale; BDI, beck depression inventory; HADsD, hospital anxiety depression scale for depression.




Studies on quality of the life of spouses of FM patients

Four studies (Bigatti and Cronan, 2002; Celepkolu et al., 2021; Parlak et al., 2022; Tutoglu et al., 2014) compared quality of life among spouses of FM patients and controls. A Forest plot of the meta-analysis is shown in Figure 3. The overall standardized score of quality of life was significantly lower among spouses of FM patients than among spouses of individuals without FM, with moderate sized SMD [95% CI] = −0.59 [−0.79; −0.38], with high heterogeneity (I2 = 85%, p < 0.01). Although the difference in SMD in some individual subscales did not reach statistical significance, the direction of the effect was negative (lower in spouses of FM patients than in controls) in pooled effects of all subscales. Of note, quality of life was significantly lower in FM spouses’ group than among comparison group in the following subscales: physical function and role (SMDs [95% CI] = −0.88 [−1.25; −0.50], I2 = 45%, p < 0.01), emotional role (SMDs [95% CI] = −0.60 [−0.98; −0.22], I2 = 0%, p = 0.47), and mental health (SMDs [95% CI] = −0.55 [−0.97; −0.13], I2 = 63%, p = 0.04).
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FIGURE 3
 Forest plot on quality of life in spouses of fibromyalgia patients. SF-36, short form-36; POMS, profile of mood states; VAS, visual analogue scale.




Main outcomes on other health effects on FM patients’ spouses from quantitative studies

Two studies (Celepkolu et al., 2021; Parlak et al., 2022) compared sleep quality among spouses/partners of patients with FM and comparison groups. In both, the Pittsburgh Sleep Quality Index (PSQI) was used. Lower scores in this tool indicate better sleep. Although in both studies (Celepkolu et al., 2021; Parlak et al., 2022) PSQI was lower in the comparison group than in FM spouses’ group [4.37 ± 2.01 vs. 5.23 ± 2.6 (p = 0.123), and 3.58 ± 2.51 vs. 5.1 ± 3.05 (p < 0.001), respectively], the difference was statistically significant in one only (Parlak et al., 2022). Another study (Tutoglu et al., 2014) assessed sexual function among spouses of FM patients and found statistically significant lower scores in erectile function, but not in orgasmic function, sexual desire, intercourse satisfaction, and overall satisfaction. The assistance in basic and instrumental activities of daily living (BADL and IADL) that husbands of patients with FM needed to provide to their spouses was assessed in another study (Bigatti et al., 2008), which did not include a comparison group. It showed that FM patients had a greater need for IADL (2.93 ± 0.24) than BADL (1.02 ± 0.13). In studies, that were conducted in the same group of FM spouses (Bigatti et al., 2008; Steiner et al., 2010), the association of role strain with mood (Bigatti et al., 2008), with marital satisfaction (Steiner et al., 2010), and the mediation of these associations by social support and coping (Bigatti et al., 2008; Steiner et al., 2010) were examined. They showed a high role strain in social environment and sexual relation domains, and associations between role strain with mood (Bigatti et al., 2008), and marital satisfaction (Steiner et al., 2010). Social support and emotion-focused coping partially mediated the relation between role strain and mood (Bigatti et al., 2008). Social support alone mediated the relationship between role strain and marital satisfaction (Steiner et al., 2010). A study (Collazo et al., 2014) evaluated the presence of personality traits among spouses of FM compared to spouses of people without FM, and certain personality traits were borderline higher or significantly higher among spouses of FM patients: indecisiveness (p = 0.07), insecurity (p = 0.07), and instability (p = 0.006). The presence of these traits was significantly associated with the severity and duration of FM among their spouses, and the duration of cohabitation/marriage (p < 0.001). Dewan et al., 2024, assessed the impact of affectionate behavior, such as touching and kissing, and communication problems on the mental quality of life of 204 couples with FM. The mental quality of life of spouses of FM patients was associated significantly with couple communication but not with affectionate behavior. Another study (Grafft and Lyons, 2024), which was conducted on the same sample, examined the association between within-couple incongruence of pain perception and symptoms of depression and anxiety in FM patients and their spouses. Pain intensity perception, but not incongruence, was associated with anxiety and depression among spouses of patients with FM.




Main findings of the qualitative studies

Eight qualitative studies focused on the impact of FM on the everyday life and experience of spouses of FM patients (Macdedo et al., 2015; Monteso-Curto et al., 2022; Paulson et al., 2003; Rodham et al., 2010; Romero-Alcala et al., 2019; Soderberg et al., 2003; Sylvain and Talbot, 2002; Vázquez Canales et al., 2024). There were common themes in several of the studies. Spouses reported increasing responsibility and workload at home, that stemmed from the functional decline of the FM patients (Macdedo et al., 2015; Rodham et al., 2010; Soderberg et al., 2003; Vázquez Canales et al., 2024), coping with new sexuality, as a result of generalized pain and fatigue, and at the same time resisting loss of sexuality (Macdedo et al., 2015; Romero-Alcala et al., 2019; Vázquez Canales et al., 2024), changing leisure activities, changing relationships with relatives and friends, all resulting in lower ability to socialize (Monteso-Curto et al., 2022; Rodham et al., 2010; Soderberg et al., 2003; Vázquez Canales et al., 2024). Partners talked about feeling exhausted (Macdedo et al., 2015; Monteso-Curto et al., 2022; Paulson et al., 2003), and lack of understanding, and feeling of being neglected (Paulson et al., 2003; Sylvain and Talbot, 2002). They used escape coping (Monteso-Curto et al., 2022; Paulson et al., 2003) and admitted needing guidance and support (Paulson et al., 2003; Sylvain and Talbot, 2002).


Risk of study bias

The results of the JBICAC tool for risk bias assessment in the quantitative studies are shown in Supplementary Table S1. All ten studies were of good quality, with positive results for most domains of quality assurance. The most problematic domain in several studies was whether objective, standard criteria were used for the measurement of the condition, i.e., some of the studies did not provide details on the exact criteria used to diagnose FM. The answer to this question was unclear. The results of the CASP tool for the risk of bias assessment in the qualitative studies are shown in Supplementary Table S2. All studies were of good quality, with a single problematic domain in seven of the eight studies, i.e., the absence of a description of the relationship between the researcher and the participants.





Discussion

To our knowledge this is the first systematic review and meta-analysis summarizing the scientific literature on the health effects on the spouses/partners of FM patients. The meta-analysis demonstrated a moderate effect on mood. The strongest evidence was for an increased prevalence of depression, a moderate effect on quality of life with lower scores in physical function and role, an emotional role, and mental health domains. Weaker evidence was found for lower quality of sleep, sexual life, and marital satisfaction, and the need for providing BADL and IADL. A small number of studies focused on this topic.

Increased anxiety and depression scores and lower quality of life were previously described among persons who provide care for their spouses who had functional impairment in BADL and IADL (Czeisler et al., 2023; Yoo et al., 2023; Zhao et al., 2023), as well as for spouses with mental and mood problems (Angermeyer et al., 2006; Walke et al., 2018). FM, as a multifaceted condition, affects the physical, cognitive, and mental functioning of patients, thus necessitating caregiving in several domains. The frustrating nature of FM and the lack of effective treatment for it, lead to high health services utilization, including physicians’ visits and hospitalizations (Treister-Goltzman et al., 2023a,b), which undoubtedly necessitate the support and cooperation of spouses. The medications used in FM are characterized by a high rate of adverse effects. FM patients often misuse opioids as pain relievers (Treister-Goltzman et al., 2023a,b), which can aggravate their physical suffering. Its chronic course and its onset at a young to middle age, turns caregiving into a long-lasting process, implying health and financial effects for the spouse (Koumoutzis et al., 2021).

The findings from qualitative studies can help explain the findings from the quantitative studies. Indeed, the feeling of exhaustion, both physical and emotional, from the increased workload at home, the restricted sexual and social life, along with the perception of lack of understanding and support that repeatedly arose in conversations with the spouses of FM patients in the qualitative studies can explain the mood disturbances, reduced physical and emotional roles, mental health, and overall quality of life found in the quantitative studies. One study found that domestic workload was associated with quality of life only in male caregivers who are, in fact, most FM patients’ spouses (Rico-Blazquez et al., 2022).

The results of the review provide particularly strong evidence for affective disorders in FM patients’ spouses. Both separate meta-analysis on mood disorders and the emotional role subscale of quality of life showed a significantly poorer emotional state in spouses of FM patients, with zero heterogeneity between the studies in the latter. Coping strategies were found to mediate between role strain and mood disturbances in spouses of FM patients (Bigatti et al., 2008). The results of the qualitative studies also pointed to the high prevalence of maladaptive escape coping among spouses with FM patients. This type of coping is considered unhealthy because it often exacerbates stress, creating more anxiety and depression over time (Jun et al., 2019).

Another important issue pinpointed by the qualitative studies in this review is the request and need for guidance and support by the spouses. One study (Steiner et al., 2010) demonstrated that social support alone mediates the association between role strain and marital satisfaction. Multiple studies have demonstrated that after controlling for the caregivers’ sociodemographic and other characteristics, informal social support was significantly associated with lower caregiver burden (McGarrigle et al., 2023; Shiba et al., 2016). Interestingly, in the large study (Shiba et al., 2016), formal social support was associated with lower caregiver burden only if it was provided by the family physicians. This is not surprising since the ongoing follow-up and treatment of patients and their spouses is primarily the responsibility of family physicians. Providing social support, including family intervention, is a part of family residency training worldwide (Korin et al., 2014). Our study focused on FM spouses as a vulnerable group of caregivers and highlighted their need for support and assistance.

Several studies have shown a dyadic association of communication skills with anxiety, depression and emotional QOL in couples living with FM (Dewan et al., 2024; Grafft and Lyons, 2024). To our knowledge no study has focused on the effectivenes of intervention programs on spouses of patients with FM. However, studies that focused on spouses of patients with chronic pain in general, showed that couple-based intervention through increasing social support, paying attention to the neglected needs of caregivers, and promoting patients’ awareness of their spouses’ support can improve the quality of life of both patients and their spouses (Rouhi et al., 2020; Marini et al., 2021). There is a need for studies that assess the effectiveness of similar interventions in couples living with FM.

In addition to the consolidation of existing knowledge on the effects of FM on the mood and well-being of the spouses of FM patients, which could guide physicians and social services to provide care to this population in a more efficient way, the present review outlined the domains for which the evidence is less strong and more research is needed, and suggested new avenues for interventional studies to improve the well-being of the spouses of FM patients.


Strengths and limitations

The main strength of this systematic review lies in the robust and comprehensive assessment of the study topic, which addressed multiple domains of the health ramifications of cohabitation with FM patients. Additional strengths are the use of multiple databases without limiting the search by date or language of publication, which resulted in inclusion of studies in languages other than English, minimizing the possibility of publication bias. Combining the findings from quantitative and qualitative research completed the picture and contributed to a better understanding of the topic. The main limitation of the review is the scant number of studies that addressed health domains such as sexual life or sleep quality, which made it impossible to carry out meta-analyses in these domains.



Conclusion

Spouses of FM patients have physical, emotional, and mental health consequences of caregiving, which affect multiple domains of quality of life. They report increased workload, feel exhausted, use maladaptive coping strategies, and speak of lack of understanding and need for support. Given the chronic nature and relatively early onset of FM, the spouses of these patients have long-term caregiving responsibilities, for the most part in their productive years. Addressing the emotional problems and needs of FM patients’ spouses and providing guidance and support can prevent deterioration in their health and quality of life.
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Objective: During pandemic periods, mental health issues are highly prevalent, particularly among healthcare workers who are at a higher risk of developing psychiatric disorders. The aim of this study is to evaluate the mental health status of the intensive care unit (ICU) healthcare workers, who play a vital role in managing the COVID-19 pandemic, in terms of the quality of sleep, levels of depressive and anxiety symptoms, stress and to determine the factors that affect their mental health.

Methods: The research was conducted in April 2020 and incorporated a total of 79 participants working in an university hospital ICUs in Turkey. Pittsburgh Sleep Quality Index (PSQI), Depression Anxiety Stress Scale 42 (DASS-42), Beck Depression Inventory (BDI), and Beck Anxiety Inventory (BAI) were applied.

Results: Among the participants, 58 individuals comprising 73.4% of the cohort were working in the ICUs, managing patients infected with COVID-19. Those working in ICUs with COVID-19 patients had significantly higher DASS-S, BAI, and BDI scores. Doctors’ BDI scores were significantly lower compared to both nurses and other healthcare workers. Participants exhibiting COVID-19 symptoms manifested significantly higher BAI scores in compared to those without such symptoms.

Conclusion: Healthcare workers involved in ICUs with COVID-19 patients were more significantly affected psychologically, doctors had lower depressive symptoms as compared to other healthcare workers. In addition, individuals with COVID-19 symptoms demonstrated significantly higher levels of anxiety. The findings of our study emphasize the significance of providing psychological support to healthcare workers throughout pandemics.
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1 Introduction

Coronavirus disease 2019 (COVID-19), an infectious respiratory disease caused by a previously unidentified variant of coronavirus, known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was first identified in December 2019 in the city of Wuhan, China and spread rapidly to the rest of the world (1). With a high transmittable rate, the virus can spread through direct human contact (2, 3). COVID-19 has the potential to manifest a diverse clinical spectrum of indications and symptoms, ranging from an asymptomatic state to the development of a Severe Acute Respiratory Syndrome (SARS) (4).

COVID-19 rapidly escalated into a global public health emergency and the World Health Organization (WHO) declared it as a pandemic on March 11, 2020. As of April 20, 2020, WHO reported 2,314,621 confirmed cases and 157,847 deaths worldwide due to COVID-19 (5). In Turkey, the number of confirmed cases was 90,980 and the number of deaths was 2,140 on the same date (6).

A pandemic is characterized as a disease or infectious factor that spreads globally or across national boundaries, affecting a substantial portion of the population (7). Research indicates that psychological conditions such as anxiety disorders, mood disorders, along with post-traumatic stress disorder (PTSD) have a tendency to escalate during pandemics (8). Given the mental health impact of pandemics, healthcare workers present a uniquely susceptible group owing to their heightened risk of infection, augmented work pressure, and dreadfulness of transmitting the virus to their families (9).

Indeed, healthcare workers’ mental health is associated with improved wellbeing, patient safety, and quality of care. The well-being of healthcare workers is crucial as it impacts the quality of care provided to patients. Especially nurses have been placed in unpredictable and high-risk situations during the COVID-19 pandemic, which has led to increased probabilities of physical, and mental distress, while impacting the quality and safety of the care they deliver (10–12).

Findings from research on preceding pandemics such as the SARS outbreak, showed that healthcare workers were at high risk for PTSD (13) and reported a high prevalence of anxiety and depression (14). Studies conducted throughout the COVID-19 pandemic also have reported a high incidence of depressive and anxiety symptoms, insomnia, and distress among healthcare workers, particularly women, nurses, and frontline healthcare workers entrusted with the diagnosis, treatment, and care of COVID-19 cases (11). An umbrella review has revealed that the COVID-19 pandemic has far-reaching effects on the mental health status of healthcare workers resulting in significant levels of anxiety, depression, PTSD, sleep disorders, and burnout (15). Healthcare workers, especially working in the emergency department, intensive care unit (ICU), and infectious diseases services have been recognized as a populace with a heightened risk of psychiatric disorders (16). These findings highlighted the need for increased awareness among hospital directors concerning the magnitude as well as the factors contributing to the psychological burden experienced by healthcare professionals (17).

Frontline healthcare workers undertaking the brunt of the responsibility, have undoubtedly been among the most severely affected groups, grappling with an amplified workload, encompassing the diagnosis and treatment of new infections, ascending stress levels, compromised or saturated healthcare systems, and an augmented risk of contagion (18). These incessant stressors could negatively impede their mental health and sleep quality. Due to their perpetual and close interactions with patients, not only face a heightened susceptibility to contracting infections, but they also experience high mental stress, which may result in disruptions in their sleep patterns (19). Timely prevention, accurate recognition/diagnosis, and treatment of anxiety and depression, paired with approaches designed to enhance sleep quality, are particularly imperative during exceedingly challenging periods, such as the COVID-19 pandemic (20).

The purpose of this study is to evaluate the mental health status of ICU healthcare workers, who play a vital role in managing the COVID-19 pandemic, in terms of the quality of sleep, levels of depressive and anxiety symptoms, and stress. Additionally, we aimed to reveal the factors that affect their mental health. By identifying psychologically high-risk groups and factors that may influence them during such periods, it would be possible to provide psychological support and measures to reduce insomnia, depression, anxiety, and distress.



2 Materials and methods


2.1 Procedure

This study was a cross-sectional study. Participants were given an informed consent form to read, and after deciding to participate voluntarily, they filled out a questionnaire regarding their sociodemographic data and COVID-19-related questions. Participants also completed the Pittsburg Sleep Quality Index (PSQI), Depression Anxiety Stress Scale 42 (DASS-42), Beck Depression Inventory (BDI), and Beck Anxiety Inventory (BAI) scales.



2.2 Sample

The study included healthcare workers who worked in the ICUs of an university hospital in Turkey between April 20–30, 2020. Hospital staff reported that 108 healthcare workers were being employed in the ICU during this time frame, but only 80 healthcare workers were able to be contacted due to the implementation of rotating overtime in public operations caused by the COVID-19 pandemic. Inclusion criteria for the study were being between the ages of 18–65, volunteering to participate, having at least primary school graduation and being literate. Exclusion criteria included not agreeing to participate in the study, being in a psychiatric treatment process, or declaring a chronic drug use that could affect anxiety, depression, stress levels, and insomnia. Only one healthcare worker declined to participate, leaving a sample of 79 participants.



2.3 Materials

Following the rules in the Scientific Advisory Board Study Guide for Health Institutions Working Guide and Infection Control Methods in the COVID-19 Pandemic, a face-to-face communication was held with the participants. The research was approved by the University Hospital Ethics Committee with Decree No: 2020/5-12.


2.3.1 Questionnaire form of sociodemographic data and COVID-19 related questions

The researchers prepared a questionnaire form to assess the sociodemographic characteristics of the participants. The sociodemographic characteristics that were taken into consideration are age, sex, educational status, profession, the year in the profession, marital status, having a child, having a chronic illness, being in a psychiatric treatment process, chronic drug use, smoking and alcohol use. This form also included COVID-19 related questions regarding whether the participant worked in ICUs with COVID-19 patients, whether the participant had COVID-19 symptoms, whether the participant was residing with family members over 65 years of age and whether the participant underwent a COVID-19 diagnostic test.



2.3.2 Pittsburg sleep quality index

The Pittsburg Sleep Quality Index (PSQI) is a self-report scale comprised of 19 questions that measure sleep quality. The scale assesses subjective sleep quality across 7 components and each item is rated on a score of 0–3. A higher total score, above 5, indicates poor sleep quality. The index was adapted to Turkish by Ağargün et al., and a validity and reliability study was conducted (21). In this study, Cronbach’s α value was calculated to assess the internal consistency of the scale, and it was 0.804. Permission was requested and obtained from the authors for the use of this scale.



2.3.3 Depression anxiety stress scale 42

The Depression Anxiety Stress Scale 42 (DASS-42) is a self-report scale that evaluates depression, anxiety, and stress conditions dimensionally and categorically. The scale includes 42 items and requires a four-point Likert-type evaluation. In the original study, normal range values were established as 0–9 for depression, 0–7 for anxiety, and 0–14 for stress. The scale was adapted to Turkish by Bilgel et al., and a validity and reliability study was conducted (22). In this study, Cronbach’s α values were calculated to assess the internal consistency of the scale, and they were 0.92, 0.86, and 0.88 for depression, anxiety, and stress, respectively. These values revealed high internal consistency of the Turkish version of the DASS-42. Permission was requested and obtained from the authors for the use of this scale.



2.3.4 Beck depression inventory

The Beck Depression Inventory (BDI) is a self-report scale designed to evaluate the risk, level, and change in the severity of depressive symptoms. The scale consists of 21 items rated on a three-point Likert-type evaluation. The total score ranges from 0 to 63, and a cut-off score of 17 was established in the validity and reliability study of the Turkish version of the scale. The BDI was developed by Beck (23) and was adapted to Turkish by Nesrin Hisli, who conducted a validity-reliability study (24). In this study, Cronbach’s α value was calculated to assess the internal consistency of the scale, and it was 0.80. Permission was requested and obtained from the author for the use of this scale.



2.3.5 Beck anxiety inventory

The Beck Anxiety Inventory (BAI) is a self-report scale created by Beck et al. (25) to assess the anxiety symptoms. The scale includes 21 items rated on a three-point Likert-type evaluation. A validity and reliability study of the Turkish version of the scale was conducted by Ulusoy et al. (26). In this study, Cronbach’ s α value was computed for responses to the BAI and it was found 0.93. Permission was requested and obtained from the authors for the use of this scale.




2.4 Statistical analysis

The data were analyzed using SPSS 25.0, and descriptive statistics were presented as frequency, percentage, mean, and standard deviation values. The normal distribution of continuous variables was evaluated based on skewness and kurtosis levels. For paired comparison groups, T-Test and Mann–Whitney-U tests were employed, while Kruskal-Wallis tests were conducted for triple comparison groups. T-Test results for Independent Groups were reported as mean ± standard deviation values, while nonparametric tests included median, Q1, and Q3 values. Statistical significance was accepted at a level of p < 0.05.




3 Results

This study included a sample of 79 participants, consisting of 35 (44.3%) females and 44 (55.7%) males working in different ICUs. The participants’ ages were between 20 and 50 years, with a mean age of 33.01 ± 7.10. Among the participants, 58 individuals comprising 73.4% of the cohort were healthcare professionals working in the ICUs, managing patients infected with COVID-19. This subset consisted of 22 (27.8%) doctors, 43 (54.4%) nurses, and 14 (17.7%) other healthcare workers. Additionally, 21 (26.6%) participants had a family member with chronic disease, while 10 (12.7%) had a family member over the age of 65 at home. Moreover, 11 (13.9%) participants reported COVID-19 symptoms, and 16 (20.3%) underwent a COVID-19 diagnostic test, and all these results turned out to be negative (Table 1).



TABLE 1 Participants’ demographic characteristics and presence of family members with chronic diseases and over 65 years of age at home, having COVID-19 symptoms, and having a COVID-19 diagnostic test.
[image: Table1]

According to the scales utilized in the research, it was discovered that 19 participants (24.1%) exhibited substandard sleep quality, 35 participants (44.3%) suffered from symptoms of depression, 51 participants (64.6%) reported symptoms of anxiety, and 44 (55.7%) experienced distress (Table 2).



TABLE 2 Distribution of participants by good/poor sleep quality, depression, anxiety, and high-stress rates.
[image: Table2]

Furthermore, the participants were compared based on their workplace, specifically healthcare workers in ICUs with COVID-19 patients and those working in other ICUs, in terms of PSQI, DASS-S, BAI, and BDI scores. The results revealed no significant difference between the two groups in PSQI scores. However, the DASS-S, BAI, and BDI scores of participants working in ICUs with COVID-19 patients were significantly higher (Table 3).



TABLE 3 PSQI, DASS-S, BAI, and BDI mean scores of participants working in COVID-19 ICUs and participants working in other ICUs.
[image: Table3]

When comparing doctors, nurses, and other healthcare workers across all participants, there was a significant difference in their BDI scores [χ2(2) = 11.72, p < 0.01]. Further analysis revealed that doctors’ BDI scores were significantly lower compared to both nurses and other healthcare workers. Additionally, nurses’ BDI scores were significantly lower compared to other healthcare workers (Table 4).



TABLE 4 Comparison of BDI scores for doctors, nurses, and other healthcare professionals.
[image: Table4]

Upon comparing the PSQI, DASS-S, BAI, and BDI scores of all participants, individuals experiencing COVID-19 symptoms demonstrated significantly higher BAI scores in comparison to their counterparts without COVID-19 symptoms (p < 0.01). When comparing participants working in ICUs with COVID-19 patients who had and had not experienced COVID-19 symptoms, those with symptoms had significantly higher BAI and DASS-S scores (p < 0.025, p < 0.01, respectively).

Furthermore, among participants working in ICUs with COVID-19 patients, those living with family members over 65 years of age were compared with those not living with such family members. It was found that those living with family members over 65 years of age had significantly higher BAI and DASS-S scores (p < 0.045, p < 0.016, respectively).

The correlation analysis revealed a negative correlation between age and DASS-S scores, as well as between years spent in the profession and BDI scores in all participants (p < 0.05) (Table 5).



TABLE 5 Correlations between participants’ age, years spent in the profession, PSQI, DASS-S, BAI, and BDI scores.
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4 Discussion

This cross-sectional study was carried out on 79 healthcare professionals working in ICUs in an university hospital in Turkey. It is the initial study examining the mental state of ICU healthcare workers at the beginning of the COVID-19 in Turkey. Our study revealed that 19 participants (24.1%) exhibited substandard sleep quality, 35 participants (44.3%) suffered from symptoms of depression, 51 participants (64.6%) reported symptoms of anxiety, and 44 (55.7%) experienced distress, similar to the study conducted by Lai et al., involving 1,257 healthcare workers, psychiatric symptoms were detected to be elevated, for instance, 50.4% depressive symptoms, 44.6% anxiety symptoms, 34% insomnia, and 71.5% distress (11). Consistent with these findings, a meta-analysis of 38 studies, which was done during the COVID-19 pandemic, indicated that the pooled prevalence of mental health problems such as PTSD, anxiety, depression, and distress in healthcare professionals was 49, 40, 37, and 37%, respectively (27).

The study conducted by Lai et al., reported higher levels of psychological symptoms in healthcare workers involved in the diagnosis, treatment, and care of COVID-19 cases (11), as also discovered in our research. In consistent with these findings, the results of a systematic review of 29 studies demonstrated that the prevalence of stress, anxiety and depression within frontline healthcare workers caring for COVID-19 patients were high (28). In our study, frontline healthcare professionals working in ICUs with COVID-19 patients displayed higher levels of stress, anxiety, and depressive symptoms when compared to their colleagues working in other ICUs, with no significant difference according to sleep quality. This outcome could be attributed to the utilization of PSQI instead of the Insomnia Severity Index in our study, distinction regarding sampling, and ethnic characteristics. Alternatively, in a research involving 180 healthcare professionals in China, which examined the impact of social support on sleep quality, PSQI was used, and the participants had a mean PSQI score of 8.58 (29). Also, the participants of our study had a mean PSQI score of 8.63.

Lu et al. discovered that frontline healthcare workers operating in pulmonology, emergency, infectious diseases, and ICU services, closely serving COVID-19 patients, displayed higher anxiety levels compared to healthcare workers working in low-risk departments (30). In another research which investigated the factors affecting anxiety symptoms in healthcare workers in the course of the COVID-19 pandemic, individuals caring for COVID-19 patients showed significantly higher anxiety levels than individuals who did not (31). Again, a study conducted in Turkey discovered that working in a hospital where COVID-19 patients were admitted, increased the level of state anxiety (32). Due to COVID-19’s infectivity via person-to-person transmission, which is rapid and can be lethal, there is an intensified personal risk assessment in healthcare workers who are in contact with COVID-19 patients that increasing the risk of transmission (33, 34). During the initial stages of the COVID-19 pandemic, lack of experience and resources for combating the pandemic, coupled with extensive, high-pressure work environments, could have contributed to a heightened prevalence of anxiety and depression among frontline healthcare professionals (35). Moreover, the management of critically ill patients can impose immense pressure along with anxiety on the frontline healthcare workers (36).

Our study found that healthcare professionals working in ICUs had varying degrees of mental strain, and a lower tendency toward depressive symptoms was discovered among doctors when compared to nurses and other healthcare workers. As emphasized by Lai and colleagues, nurses exhibited higher incidence of depression, anxiety, insomnia, and stress in comparison to doctors, and this prevalence was associated with a greater number of women (90.8%) and individuals with lesser work experience (71.5%) in the group of nurses (11). A retrospective study also found higher levels of psychiatric disorders among female healthcare workers than their male counterparts (37). In our study, 65% of the nurses and 9% of the doctors were female. In line with these findings, the results of the systematic reviews which were conducted during the COVID-19 pandemic, showed that the prevalence of anxiety and depression in frontline healthcare workers was relatively high among women and nurses (35, 38). Another literature review conducted during the COVID-19 pandemic reported that nurses manifested more prominent depressive and anxiety symptoms in contrast to doctors (39). Moreover, it was ascertained that nurses were at increased risk of infection due to their proximity to patients, and were confronted with both physical as well as psychological hardships while fulfilling their responsibilities (40–42). As per another literature review published during the pandemic, nurses were observed to be in a psychologically susceptible group in contrast to doctors, and having less work experience was recognized as one of the potential risk factors (43). Due to staff shortages during the COVID-19 pandemic, many nurses were deployed to ICUs, even though they may not have had prior experience and training in caring for critically ill patients (44). The mean years of work experience for nurses in our study was 7.12, while that of doctors was 12.59.

Our findings were also in parallel with the findings of a meta-review which was about the mental health status and risk factors among global healthcare workers associated with the COVID-19 pandemic; it was stated that the most prevalent mental health problems identified in the review included anxiety, depression, and stress/PTSD and significant risk factors associated with the incidence of mental health issues include female gender, young age, low educational level, being a nurse, being a frontline health professional, experience, and country of residence (45). Another finding of this meta-review is similar to our finding unsurprisingly, as the rate of depression was higher among healthcare workers in contact with COVID-19 patients and those working in COVID-19 units, which is likely to be associated with increased interaction with dying or suffering patients and particularly these are the common situations seen in ICUs in which our study was conducted.

Our research conducted on healthcare workers working in ICUs with COVID-19 patients found that individuals residing with family members over 65 years of age experienced elevated levels of stress and anxiety symptoms as compared to those who did not. This is predominantly due to the heightened vulnerability of individuals beyond the age of 65 to COVID-19, which raises apprehensions for the well-being and safety of their cohabiting family members (46). In a research investigating the psychological impacts of SARS outbreak on healthcare professionals working in emergency departments, stress levels were affiliated not only with concerns for personal health but also with the health of their family members and others with regard to the dissemination of the virus (47). In a similar study examining the levels of despair and anxiety symptoms during the COVID-19 pandemic in Turkey, individuals cohabiting with family members classified as high-risk for COVID-19 presented conspicuously elevated levels of despair and anxiety symptoms in contrast to those not in such circumstances (32).

Our research also revealed that anxiety levels were higher in all participants with COVID-19 symptoms in comparison to those without symptoms. Moreover, among healthcare workers working in ICUs with COVID-19 patients, individuals exhibiting COVID-19 symptoms displayed higher levels of both anxiety symptoms and stress in comparison to those without symptoms. A study carried out throughout the COVID-19 pandemic on healthcare workers dealing with COVID-19 patients, revealed that being a suspected case of COVID-19 and residing in the Hubei region were linked to heightened levels of anxiety (31). It is noteworthy to consider that in our study, both managing COVID-19 patients and exhibiting COVID-19 symptoms are significant factors associated with heightened levels of not just anxiety but also stress. Together with these findings, it can be stated that the burden of stress among healthcare workers may be influenced by fear of getting infected or infecting family members in line with previous studies (48, 49).

Additionaly, according to our study, higher stress levels were associated with younger age, while higher depression levels were linked with less experience in the profession. A review published in 2020 identified less work experience and a younger age as probable risk factors for psychological distress among healthcare workers (43).

The limitations of our study primarily include its single-center design and sample consisting solely of healthcare workers in ICUs, which limits the generalizability of the outcomes. Additional limitations are the cross-sectional nature and the use of self-evaluation scales. However, a notable strength of our study is that it involved face-to-face communication with participants in compliance with the “Scientific Advisory Board Study Guide for Health Institutions Working Guide and Infection Control Methods in the COVID-19 Pandemic” suggested by the Turkish Ministry of Health, rather than being conducted online during the COVID-19 pandemic. Furthermore, our study’s ability to reach a substantial proportion (73%) of healthcare professionals working in ICUs in an university hospital under the COVID-19 pandemic working conditions represents another considerable strength.



5 Conclusion

The findings of our study can assist in quantifying the necessities of healthcare workers’ psychological support while delineating tiered and tailored interventions during pandemic periods. Imparting adequate psychological and social support to healthcare workers, especially working in frontline departments like ICUs during such periods holds significant importance, and hospital managements with mental health service units have a critical responsibility in this regard. Psychological status of the healthcare workers directly engaged with patients should be evaluated with particular attention to nurses, younger healthcare workers, and those with limited professional experience. Mental health support programs can help reduce stress, prevent burnout, and improve healthcare workers’ resilience, making them better equipped to care for their patients. Especially protecting the mental well-being of nurses is crucial to ensure the long-term capacity of the health workforce. Identifying and addressing the mental health status of nurses by providing necessary resources such as counseling services, peer support programs, and access to mental health professionals is essential.

As a result, priority should be given to the mental health of healthcare workers, particularly during times of crises, as their wellbeing is critical to the efficient functioning of the healthcare system. Understanding the factors that increase the risk of psychological problems among healthcare workers can aid in developing comprehensive strategies that prevent, manage, and minimize the exacerbation of mental health issues. For this reason, longitudinal research is crucial in comprehending the psychiatric consequences of the pandemic and prospective studies involving larger samples are necessary to decipher the role of psychosocial support and psychological interventions in dealing with these issues.
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Objectives: Students experience considerable stress and anxiety during the course of their studies, which has a significant impact on their health and hinders the learning process. There are many stressors that can intensify stress, which is why choosing the right strategies for coping with stress and self-esteem is so important.

Methods: The study was conducted on 798 students of the School of Public Health at the University of Warmia and Mazury in majors: nursing, midwifery, emergency medicine and dietetics (subgroup 1; n = 428; 53.77%) and at the Faculty of Veterinary Medicine, major: veterinary medicine (subgroup 2; n = 368; 46.23%). The study employed the diagnostic survey method using a questionnaire technique including Rosenberg’s Self-Esteem Scale, MINI-COPE, PSS-10, and a self-questionnaire.

Results: The scores obtained by over half of the students were indicative of low global self-esteem, whereas over 80% of the students felt stress at a high intensity. Moreover, it was shown that the veterinary medicine students demonstrated a higher intensity of coping strategies, i.e., active coping (p < 0.04) and planning (p < 0.02), than medicine students.

Conclusion: The study revealed that students, irrespective of the major, experienced high levels of stress. Self-esteem had a significant impact on the stress level and methods of coping with difficult situations in students of medicine. A majority of the students applied positive styles of coping with stress.
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1 Introduction

When beginning their studies, university students face the significant challenge of having to meet the requirements associated with entering the university environment. Moreover, young people encounter new stressors arising from the burdens of academic circles, interactions with teachers, busy schedules, and the need to transition from puberty to adulthood. All these challenges may expose students to more intensive stress and, as a consequence, make them more susceptible to health issues. Moreover, students may be unprepared to face additional stressors associated with family, social, academic and financial burdens, typical of this population (1).

Many scientists have observed that students of various majors feel a high level of stress, but it is the medical majors that are regarded as the most demanding and stressful studies, in which students have to acquire professional knowledge, skills and competences to ensure a high quality of patient care in their future practice. As part of their education, medical students face numerous challenges in clinical practice. They are exposed to academic pressure that is associated with clinical practice. The former is associated with a high emotional burden caused by frequent exams and the feeling of uncertainty, by an upset balance between personal life and studies (2). The latter includes a lack of skills and clinical experience, difficulties coping with patient death, intricacies of communication with patients, fear of making a mistake, handling emergencies in clinical conditions, and overcoming difficulties associated with gaps between theory and practice (3, 4).

Self-esteem is an emotional response to the difference between the “real I” and the “ideal I,” which can include only one dimension (values or competences), both dimensions (values and competences) or multiple dimensions of the academic, family or physical sphere (5, 6). According to Rosenberg’s opinion, self-esteem is a positive or negative attitude toward oneself, a type of global self-esteem. High self-esteem is a positive and favourable opinion of oneself as a person, while low self-esteem is expressed as a negative impression of oneself and a kind of self-rejection (7). Therefore, self-esteem is a complex and multi-faceted concept, which is often defined as self-assessment (8). High self-esteem is associated with higher motivation and solving problems more quickly, while lower self-esteem may cause mental disorders (9, 10), as well as an unfavourable image of oneself, including a loss of self-respect (11–13).

According to the findings of some studies, nursing students have high self-esteem (14–16), whereas according to others—it is moderate or low (17, 18). The self-esteem level is diverse even among professionally active nurses, and it is usually moderate (19–21). Moreover, some researchers report that self-esteem among nursing students can decrease considerably during nursing education (22). A literature review shows that there are many factors affecting students’ self-esteem (23). Self-esteem can also have an impact on professionalism (24), well-being and mental health (25), patient care quality (26), improving professional qualifications (27, 28), professional identity of nursing graduates and their motivation (29). According to some studies, there is a correlation between self-esteem and academic performance (30, 31).

Self-esteem is an important element required for an individual’s professional development and mental well-being. Self-esteem is of great importance in education as it affects professional behaviour and students’ mental well-being (32). Individuals with higher self-esteem have a better chance of a positive attitude toward their education, as well as their future professional career. Moreover, they are better prepared to cope with the stress and challenges of studying. Low self-esteem has a negative impact on academic performance, general well-being and professional choices (33).

There have been many studies that report the significant importance of the feeling of self-esteem as a stress moderator and emphasise its links with students’ mental well-being (34). According to multiple studies, students experience academic stress at various levels, and those stressed at a higher level demonstrate lower self-esteem (16, 34–38). Measuring the level of self-esteem among nursing students is important for several reasons. First, it can help identify students who may be at risk for academic difficulties or mental health problems. Second, it can help develop interventions to promote positive self-esteem and well-being among nursing students. Third, it can contribute to the overall improvement of nursing education programs and the quality of care provided by future nurses. Fourth, it can help identify pressure and protective factors that affect the self-esteem of nursing students. Further investigation is warranted to delve deeper into self-esteem issues. Therefore, the aim of this study was to examine the role of global self-esteem in coping with stress among Polish students and to seek predictors for stress intensity among the students under study during the COVID-19 pandemic.



2 Materials and methods


2.1 Settings and design

A group of 798 students of the School of Public Health at the University of Warmia and Mazury in Olsztyn in majors: nursing, midwifery, emergency medicine and dietetics (subgroup 1; n = 428; 53.77%) and at the Faculty of Veterinary Medicine majoring in veterinary medicine (subgroup 2; n = 368; 46.23%) were invited to participate in the study. The study was conducted between January and March 2022. The following were the inclusion criteria: age ≤ 30 years, signing an informed consent for participation in the study and completing the questionnaires. Students who failed to give such consent were excluded from the study. Following approval from the dean, the trained personnel distributed the paper questionnaires among individual study majors. The survey was conducted in direct contact with students in groups of about a dozen students. The participants were informed about the study objective and its anonymity, and they had an opportunity to ask questions and get comprehensive answers. They could withdraw from the study at any moment without giving a reason. It took approximately 15 min to complete the questionnaire. Altogether, 850 questionnaires were distributed, and 798 (93.88%) were taken for the final analysis. This study is part of a larger research project, and it was approved by the Senate Scientific Research Ethics Committee at the Olsztyn University in Olsztyn (No. 3/2021) and conducted according to the Declaration of Helsinki.



2.2 Research instruments

The study was conducted using a diagnostic survey and a questionnaire. The following research tools were used to collect the empirical data:

• The questionnaire, containing questions about demographic data, i.e., age, year of studies, gender, place of residence, extent of social contact restriction, number of hours of working from home, frequency of meals per day, preferred form of physical exercise and the extent of its limitations:

• The scale of global self-esteem SES by Moriss Rosenberg in the Polish adaptation by Łagun M. et al. (39);

• The PSS-10 questionnaire by S. Cohen, T. Kamarck and R. Mermeldtein in the Polish version by Juczyński Z., Ogińska-Bulik N (40);

• Coping with Stress Inventory—Mini-COPE by Charles S. Carver in the Polish version by Juczyński Z., Ogińska-Bulik N (40).


2.2.1 SES global self-assessment scale by M. Rosenberg

The Rosenberg SES Self-Assessment scale contains 10 statements that refer to the beliefs of the person under study, and they are diagnostic in nature. A participant states the extent to which he/she agrees with each question by giving a response on the Likert scale from 1 to 4. The following scores were assigned to the responses: 1—I definitely agree, 2—I agree, 3—I disagree, 4—I definitely disagree. According to the recommendations of the scale authors, the positive statements (1, 2, 4, 6, 7) have a reverse score value when the results are calculated, so a higher score should be granted for the responses expressing a higher self-assessment level. The overall level of self-esteem is the sum of all the points whose theoretical distribution ranges from 10 to 40. The higher the score, the higher the self-esteem. A raw score for global self-esteem, following its conversion to standardised units in the sten scale, can be interpreted in accordance with its properties. The scores between 1 and 4 sten are regarded as low, 5 and 6—as average, whereas those from 7 to 10 sten—as high. The SES scale has good psychometric properties, and the Cronbach alpha ranges from 0.81 to 0.83 (39).



2.2.2 PSS-10 questionnaire

The PSS-10 scale of perceived stress was used to assess the intensity of stress associated with the student’s life situation. The scale contains 10 questions about various subjective feelings related to personal problems and events, behaviours and methods of coping over the past month. A respondent can choose one out of five options in the Likert scale for each question, stating to what extent he/she agrees with a statement. The following values were assigned to each response: 0 = never, 1 = hardly ever, 2 = sometimes, 3 = quite often, 4 = very often. According to the recommendations of the scale authors, the score in answers to positive questions, i.e., 4, 5, 7, 8, was changed before the overall index of perceived stress was calculated, according to the rule: 0 = 4; 1 = 3; 3 = 1; 4 = 0. The overall score is the sum of all points, with the theoretical distribution from 0 to 40. The higher the score, the higher the experienced stress level. A raw score of the stress intensity is converted to standardised units in the sten scale and is interpreted in accordance with its properties. The scores between 1 and 4 sten were regarded as low, 5 and 6—as average, whereas those from 7 to 10 sten as high. In the original version, the scale of internal consistency, assessed on the basis of the Cronbach alpha, ranges from 0.84 to 0.86 for the three samples examined by Cohen et al. (40).



2.2.3 Coping with stress inventory—Mini-COPE

The Mini-COPE inventory is a tool used for the measurement of coping, i.e., an assessment of the typical methods of responding and feeling in situations when one experiences severe stress. It contains 28 statements comprising 14 strategies for coping with stress. There are two statements referring to each strategy. A participant can choose one of four answers to each statement, to which the following values are assigned: 0—I hardly ever do this, 1—I rarely do this, 2—I often do this, 3—I nearly always do this. The scores are analysed separately for each strategy, or they can be grouped according to the common features of the scale structure. Therefore, there are seven groups of coping with stress strategies: active coping (active coping, planning, positive revalidation), helplessness (use of psychoactive substances, cessation of actions, self-blaming), seeking support (seeking emotional support, seeking instrumental support), avoidance behaviour (taking care of something else, denial, discharge), turning to religion, acceptance and sense of humour. The psychometric indices of the original version of Mini-COPE are regarded as good (Cronbach α = 0.70) (40).




2.3 Statistical analysis

The statistical analysis was conducted with STATISTICA v.13.3 (TIBCO, Palo Alto, CA, USA). The variance of the global self-esteem, stress intensity and the strategies of coping with stress in the subgroups under study was assessed with the ANOVA (F) analysis of variance with the Brown-Forsythe homogeneity test. The Pearson correlation was taken to examine the significance of the strength of the relationship between the variables under analysis, whereas the interpretation of the strength of the relationship was based on Guilford’s classification (41). The quantitative treatment of relationships between multiple independent (explaining) variables and a dependent (explained) variable is shown with the multiple regression analysis (41). The level of significance of p < 0.5 was adopted.




3 Results


3.1 Participants

A total of 798 students of the University of Warmia and Mazury in Olsztyn participated in the study, including 684 women (85.93%) and 112 men (14.07%). The mean age of the participants was 20.74 years (SD = 1.70). Nearly half of them (n = 380; 47.74%) lived with their family or with someone close, and the others lived in dormitories (25.88%, n = 206) or on their own (26.38%, n = 210). Nearly all the students declared to be satisfied with their health status. They spent more than 5.81 (SD = 2.66) hours a day working on a computer on average. More than 70% (n = 571) of the respondents reported that they had 3–4 meals a day, but usually not at the same time every day. A high percentage (93.34%) of the respondents reported that they reduced their social contacts to a medium or considerable extent. The COVID-19 pandemic also reduced physical activity to various extents. The students usually walked or jogged (n = 466; 58.54%) or went cycling (n = 159; 19.97%).



3.2 Variance of the global self-esteem, stress intensity and coping with stress strategies in the subgroups under study

The ANOVA (F) analysis of variance with the Brown-Forsythe homogeneity test revealed the differences in the global self-esteem between students in subgroups 1 and 2 (F = 7.07; p < 0.007). Students in subgroup 1 obtained a significantly higher overall global self-esteem index—27.68 points (SD = 4.53) on a scale between 10 and 40, compared with the students in subgroup 2 (M = 26.82; SD = 4.61; Table 1). Subsequently, the overall global self-esteem index was converted to standardised units and interpreted according to the properties characterising the sten scale. The analysis showed the distribution of the result structure on the sten scale for global self-esteem to be similar in both subgroups under study (χ2 = 37.43, p = 0.087). It was demonstrated that over half of the students had scores indicative of low self-esteem, ca. ⅓—scores on an average level and a small group—on a high level. The structure of the global self-esteem scores for the two groups on the sten scale is shown in Figure 1.



TABLE 1 Characteristics of the students.
[image: Table1]
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FIGURE 1
 Distribution of self-esteem scores (SES) on the sten scale for the two subgroups.


In subsequent analyses, significant differences were shown in the two samples in the level of stress intensity associated with the students’ situation over the previous month (F = 11.94; p < 0.0005). Students in subgroup 1 had lower average scores (M = 22.75; SD = 4.23) than those in subgroup 2 (M = 23.76; SD = 3.87). When the general stress intensity index was transformed to standardised units in the sten scale, it was found that a large group of students in both samples were exposed to a high level of stress, but the score distribution was significantly different than in the subgroups under study (χ2 = 8.72; p < 0.01). A significantly higher percentage of students in subgroup 2 (87.77%) than in subgroup 1 (80.37%) had scores within the range of 7–10 sten, indicative of high stress intensity. Students in subgroup 1 assessed their stress intensity as average significantly more often (17.52%) than those in subgroup 2 (10.33%). The data in Figure 2 show that an insignificant percentage of students in both subgroups had low scores, indicative of low stress intensity.

[image: Figure 2]

FIGURE 2
 Distribution of stress intensity scores (PSS-10) for the two subgroups on the sten scale.


Further, a statistical analysis was performed of the coping with stress strategies used by the students under study. The seven-factor scale structure with 14 coping strategies was taken into consideration. The scores were strongly varied in the seven coping strategies. The group of strategies regarded as active coping strategies, manifesting themselves as taking actions aimed at improving the situation, students in subgroup 2 demonstrated a higher intensity of the coping strategies, i.e., active coping (F = 4.39; p < 0.04) and planning (F = 5.87; p < 0.02) than students in subgroup 1, while students in subgroup 1 chose the strategy of positive revalidation significantly more often (F = 13.81; p < 0.0002).

In a group of less effective strategies, referred to as helplessness, students in subgroup 1 obtained a significantly higher intensity of the cessation of action strategy (F = 10.54; p < 0.001) compared with students in subgroup 2. In stressful situations, students in subgroup 2 used a destructive strategy referred to as self-blaming more often (F = 35.23; p < 0.0001) than students in subgroup 1. The Denial strategy in the group referred to as avoidance behaviour was used significantly more often by students in subgroup 1 than in subgroup 2 (F = 16.09; p < 0.0001). It is noteworthy that the turning to religion strategy dominated in subgroup 1 (F = 7.93; p < 0.005). Praying and seeking consolation in meditation likely significantly increased the motivation of students in subgroup 1 rather than subgroup 2 to act in adverse stressful situations. Detailed data are provided in Table 2.



TABLE 2 Variance of the global self-esteem, stress intensity and coping with stress strategies in the subgroups under study N = 796.
[image: Table2]



3.3 Correlation between global self-esteem, stress intensity and coping with stress strategies in the subgroups under study

Further analyses involved the calculation of Pearson’s correlation coefficients (r) between the global self-esteem and the general index of perceived stress and the coping strategies among the students under study, determining the correlation strength and direction. The data presented in Figures 3, 4 indicates that both in subgroup 1 (r = −0.447; p < 0.001) and subgroup 2 (r = −0.311; p < 0.001), the analysed relationships were statistically significant, negative and with an average strength. Therefore, the results showed that students with a higher global self-esteem exhibit a significantly lower stress intensity and vice versa.

[image: Figure 3]

FIGURE 3
 Diagram of dispersion showing a relationship between global self-esteem and stress intensity for subgroup 1. Statistically significant: p < 0.05; p < 0.01; p < 0.001. SES - Global self-esteem, PSS-10- stress intensity.


[image: Figure 4]

FIGURE 4
 Diagram of dispersion showing a relationship between global self-esteem and stress intensity for subgroup 2. Statistically significant: p < 0.05; p < 0.01; p < 0.001. SES - Global self-esteem, PSS-10- stress intensity.


The correlation coefficients shown in Table 3 suggest statistically significant relations between global self-esteem and multiple coping strategies in the students under study, both in subgroup 1 and subgroup 2.



TABLE 3 Significance of the relationship between global self-esteem and coping with stress strategies in the subgroups under study.
[image: Table3]

There were positive and weak correlations between global self-esteem and active coping with stress strategies in subgroup 1, i.e., active coping (r = 0.255; p < 0.0001), planning (r = 0.223; p < 0.0001), positive revalidation (r = 0.285; p < 0.0001). Further analyses revealed significant, negative links between global self-esteem and avoidance strategies, leading to helplessness. There are noteworthy links with the self-blaming strategy. It is a negative correlation with the highest strength (on an average level) of all the correlations under analysis (r = −0.483; p < 0.001) in subgroup 1.

There were also positive and weak relationships in subgroup 2 between global self-esteem and active coping with stress strategies, i.e., active coping (r = 0.276; p < 0.0001), planning (r = 0.256; p < 0.0001) and, on an average level, positive revalidation (r = 0.328; p < 0.0001). The correlation coefficients between the global self-esteem and helplessness-related strategies had a negative direction and a strong negative correlation with the self-blaming (r = −0.532; p < 0.001) and an average strength correlation with the cessation of actions strategy (r = −0.352; p < 0.001) proved to be the most significant. Detailed data are provided in Table 3.



3.4 Predictors for stress intensity

Further analyses involved an attempt to determine predictors for stress intensity in the students under study in subgroups 1 and 2. In developing a model of multiple regression, stress intensity was adopted as a dependent variable, while the coping strategies and global self-esteem were taken as the pool of independent variables. The regression analysis showed three independent variables to be predictors for stress intensity among students in subgroup 1, explaining 26% of the score variability altogether (Table 4). The greatest contribution was assigned to the global self-esteem (20%). The regression coefficient was negative (ßeta = −0.314; R2 = 0.20), which is indicative of a negative correlation. This means that global self-esteem as a personal resource helps to handle the internal and external requirements regarded as a burden for students in studying during the COVID-19 pandemic.



TABLE 4 Summary of regression—predictors for the stress intensity among students during the COVID-19 pandemic in subgroup 1.
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When seeking predictors for the stress intensity among students during the COVID-19 pandemic in subgroup 2, it was demonstrated that the three variables explain 17% of the score variability (Table 5). The coping strategy characterised by self-criticism and self-blaming for the situation over the past month was the main predictor for the stress intensity. The regression coefficient was positive (ßeta = 0.279; R2 = 0.15), which is indicative of a positive correlation. It is clear that the self-blaming strategy can make the rational assessment of the situation difficult for the students. The other two variables (global self-esteem and active coping) are not significant in predicting stress intensity, as they explain merely 2% of the score variability.



TABLE 5 Summary of regression—predictors for the stress intensity among students during the COVID-19 pandemic in subgroup 2.
[image: Table5]

A summary of the regression results shows that the main role in the prediction of the stress intensity among students in subgroup 1 is played by global self-esteem as a personal resource. The situation in subgroup 2 is different. The main determinant of the stress intensity among students in subgroup 2 is the coping strategy of the group indicative of helplessness, referred to as self-blaming.




4 Discussion

A literature review shows that students’ lives can be a significant cause of stress, as students report a higher level of stress than their non-student peers (42). Numerous studies confirm that students of healthcare schools can experience more stress than students of other schools as they are more exposed to academic, social and financial stressors (43). In particular, students of medical majors can encounter considerable stress in the clinical study environment, which is mainly associated with a lack of professional knowledge and skills, which can result in the choice of various coping strategies to alleviate such stress (44, 45).


4.1 Factors which affect self-esteem

The scores obtained by over half of the students were indicative of low global self-esteem. Moreover, 1/3 of the respondents had average self-esteem, whereas high self-esteem was determined in the others. These findings are similar to the reports of other authors.

Bodys-Cupak et al. (46) report that over half of nursing students had a strong sense of self-efficacy. The study conducted by Shrestha et al. (16) demonstrated that 95.3% of the nursing undergraduate students had a high level of self-esteem. High self-esteem levels were also observed in nursing students by Lopes Chaves (15). Altaweel et al. (47), Almansour (48), Banappagoudar (18), Ibrahim (17), and Mane (37) reported that a majority of nursing students had self-esteem at a moderate level. According to many scientists, this is the optimum level of self-esteem, as it has a positive impact on their health and helps to maintain constant learning and self-improvement progress. Moreover, many studies show that university nursing educators must develop effective strategies to enhance self-esteem among their nursing students (18). University administrators must also take the initiative and responsibility to create stress reduction courses and self-esteem building programs (48). A literature review shows that self-esteem is shaped by various interrelated factors, such as family, teachers, appearance, success, environment, experiences, university syllabuses, religion, relationships, social contacts (24, 49, 50).

The study showed that students with a higher global self-esteem exhibited a significantly lower stress intensity and vice versa. Moreover, a statistically significant relationship between global self-esteem and many coping strategies was observed among the students under study. A positive correlation was observed among medicine students between global self-esteem and active coping strategies, i.e., active coping, planning, positive revalidation, seeking emotional support, and acceptance. A positive correlation was demonstrated among veterinary medicine students between global self-esteem and active coping strategies, i.e., active coping and planning, at an average level, with the positive revalidation strategy.

A study conducted by Bodys-Cupak et al. (46) also showed that self-efficacy had a significant impact on stress levels and strategies for coping with difficult situations in nursing students. Individuals with a higher self-efficacy felt a low level of stress, and they applied the following coping strategies more often: active coping, planning, positive revalidation, acceptance and seeking emotional support. A study conducted by Molero (51) demonstrated a significant relationship between general self-efficacy and perception of stress. This means that individuals who perceived themselves as more efficacious experienced less stress arising from fear or anxiety, probably because they thought that they would be able to cope with the threatening situations. These findings are consistent with other studies that emphasise that perceived stress increases with decreased control of the situation and with decreased feelings of self-efficacy (46, 52, 53). Zhao et al. (54) also observed the importance of strengthening the feeling of self-efficacy in order to alleviate stress and build active coping strategies. Liu et al. (55) demonstrated that negative styles of coping were correlated positively with the general level of stress among nursing students, whereas positive coping styles were not correlated with the level of stress. Zhao et al. (54) and Hwang et al. (56) demonstrated in their studies that a higher level of stress associated with the clinical setting increased the probability that nursing students would choose avoidance strategies.



4.2 Level of stress

It was demonstrated in this study that a large majority of the participants felt a high level of stress regardless of the study major. A literature review shows that medical students experience a high level of stress due to their academic burden, lack of time for rest, and large amounts of material to study (57). Medicine students experienced particularly high levels of stress during the COVID-19 pandemic, as the pandemic had an impact on their physical, mental and emotional health.

According to some studies, medical students reported high levels of stress before the COVID-19 pandemic (56–60). The intensity of stress experienced by students varied considerably, depending on the syllabus and the grading system. Earlier studies at medical universities in various countries demonstrated various levels of stress experienced by students (61–63).

According to studies conducted in Germany, the USA and the UK, veterinary students also experience huge mental burdens, manifesting as a higher level of mental problems compared with the general population (64) and students of other majors (65). A study conducted by Platt et al. (65) confirmed that veterinary students experience a large mental burden, especially with higher levels of depression and anxiety than in the general population. An increased level of stress among students is a cause for concern as it has an impact on student mental health, thereby limiting their ability to use their greatest potential. Oura et al. (60) showed that nearly 50% of the respondents experienced stress at a considerable level, regardless of age, gender or faculty. Shaikh et al. (66) also showed that over 90% of the students experienced a variety of stress during their classes, and Garg et al. (58) confirmed that the intensity of stress experienced by medical students is dynamic and the causes of stress vary depending on the stage of the syllabus.

This study has shown that students in subgroup 2 used the coping strategies, i.e., active coping and planning, with greater intensity than students in subgroup 1, while students in subgroup 1 chose the strategy of positive revalidation significantly more often than the others. In a group of less effective strategies, referred to as helplessness, students in subgroup 1 obtained significantly higher scores for the cessation of actions strategy compared with students in subgroup 2. In stressful situations, students in subgroup 2 used a destructive strategy referred to as self-blaming more often than students in subgroup 1.

A study conducted by Babicka-Wirkus et al. (67) during the COVID-19 pandemic showed that Polish students chose mainly such coping strategies as acceptance, planning and seeking emotional support. On the other hand, using psychoactive substances, denial or withdrawal from behaviours and coping with the use of religion were the least often employed coping strategies during the pandemic.

According to the findings of a study conducted by Baluwo et al. (68), active coping and planning were the typical coping strategies among nursing students. Other studies confirm that students often choose active coping strategies (69, 70). A study conducted in the UK showed medical students abuse alcohol as a strategy for coping with stress (71). According to other studies, some people try to cope with difficult situations by smoking tobacco or using drugs (72). Unfortunately, many scientists confirm that many students experiencing a high level of stress abuse psychoactive substances (68, 73).




5 Limitations

This study has shown a correlation between self-esteem, the level of stress and the choice of a coping strategy. It has some noteworthy limitations. First, data were collected only at the university, so it is difficult to extrapolate the conclusions to other nursing students. Therefore, further research on nursing students’ self-esteem is needed. Second, the questionnaire used for data collection was completed by students themselves, which may lead to bias in reporting due to the way in which potential users perceive the questions. Furthermore, this is a descriptive and cross-sectional survey, focusing solely on the initial period of nursing students’ clinical practice. In future, we are going to continue studying predictors for stress and coping by nursing students during clinical practice in a longitudinal, multi-centre study.



6 Implication for practice

This piece of research can be used to develop educational programmes to teach students how to improve their self-esteem and decrease their level of perceived stress. Understanding factors that increase awareness has a significant impact on other aspects of students’ lives, including their physical and mental health, as well as a better understanding of their own self-worth. Therefore, an increase in the level of self-esteem can prevent emotional and behavioural problems and increase the level of motivation for studying, further self-improvement and development. Moreover, providing students with important guidelines concerning increasing their self-esteem can have a positive impact on their way of thinking and the quality of care provided by them. It is crucial to engage academic teachers and clinical mentors in enhancing students’ self-esteem through effective educational behaviour, proper competency development, and presentation of efficient coping strategies. This is especially important for novice nurses, midwives, and paramedics who encounter intense emotional experiences in their syllabuses and need to learn to cope with them. A valuable recommendation is also to provide students with access to immediate psychological assistance or peer and family support if needed. As part of the support, psychological interventions can be offered to students, such as psychoeducation, relaxation, planning daily schedules, and maintaining relationships (74, 75). It is also important to study the relationship between self-esteem and other associated factors among students of various majors.



7 Conclusion

The level of self-esteem was low in most of the students taking part in the survey. This can have an impact on their mental and physical health. Therefore, it is necessary to develop effective strategies aimed at increasing students’ self-esteem. Self-esteem had a significant impact on the stress level and methods of coping with difficult situations in medical students. According to this study’s findings, students experience a high level of stress regardless of their major. A majority of the students applied constructive strategies for coping with stress.
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Objective: This study aimed to examine the effects of the Mindfulness-Based Health Promotion program on mindfulness, psychological capital, compassion fatigue, and affect in a sample of healthcare workers at a hospital in Colombia.

Method: Randomized controlled study with pre-test and post-test measures, in which 33 workers participated (Mage = 35.01, SD = 10.0), assigned to the experimental group (EG, n = 16, Mage = 34.00, SD = 9.59) and the wait-list control group (CG, n = 17, Mage = 36.03, SD = 10.56). The contrast of the program effects was carried out through a mixed factorial ANOVA.

Results: We found significant effects on observing, non-reacting and mindfulness as a function of the group factor.

Conclusion: We concluded the Mindfulness-Based Health Promotion program showed positive effects on mindfulness, this was tested with a novel program designed for the Latin population. This study is pioneering in using this mindfulness program in Colombia. These findings offer valuable insights for leaders of healthcare institutions when developing intervention programs that promote the mental health in the workplace. Future studies with larger samples and mixed-methods are necessary to confirm our results and to identify factors that can predict these findings.
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1 Introduction

The work environment is often prone to generate high-stress levels, representing detrimental consequences at physical, social, and psychological levels (Yaribeygi et al., 2017). Several systematic reviews and meta-analysis have shown that work stress has effects on decreased productivity (Roczniewska et al., 2022; Timotius and Octavius, 2022), increased absenteeism (Taibi et al., 2021), staff turnover (He et al., 2020; Yang et al., 2021), translating into economic losses to companies (Schmidt et al., 2019).

One group of workers who face challenging situations and often experience high levels of occupational stress is healthcare professionals, especially those working in hospital settings (Assis et al., 2015; Borhany et al., 2023). Thus, there is a marked need to generate interventions that can decrease stress and promote health in such employees (Janssen et al., 2020; de Carvalho et al., 2021).

In addition to the situation mentioned above, healthcare workers were exposed to unparalleled work and emotional overload due to the COVID-19 pandemic, which generated a global health crisis (Yao et al., 2020), affecting health systems and led to repercussions on mental health (Orrego, 2024) and human resources management processes (Presti and Mendes, 2023). The impact of the pandemic on the mental health of healthcare workers was initially reported in China, with high rates of depressive symptoms, anxiety, insomnia, and distress (Lai et al., 2020). Since then, similar findings have been reported in other countries and cultures (Vindegaard and Benros, 2020).

Against this backdrop of mental health challenges, over the past few years, research and popular interest in mindfulness practices have increased (Trombka et al., 2021; Davies et al., 2024; Hsieh and Li, 2024). Mindfulness is the awareness that arises from paying attention, with purpose, to the experience that emerges in the present moment, without judgment or criticism. Such a state of awareness can be enhanced by simple meditation practices and through different MBIs (Kabat-Zinn, 1982).

Jon Kabat-Zinn and his colleagues created the Mindfulness-Based Stress Reduction (MBSR) program in 1979. It was an intervention whose effects on mental health and quality of life have produced several studies worldwide, both in clinical and non-clinical populations. Additionally, several MBSR-based protocols were developed targeting specific populations, such as the Mindfulness-Based Health Promotion (MBHP) program (Demarzo and García-Campayo, 2015), employed in the present study. This mindfulness program was designed and implemented by Centro Mente Aberta in Brazil and the Zaragoza University in Spain. It is inspired by the original model of Jon Kabat-Zinn (MBSR) but adapted to the context of health promotion and quality of life. It also adopted ideas from other programs, including some used in British centers, such as Mindfulness-Based Cognitive Therapy (MBCT) and Mindfulness-Based Relapse Prevention (Demarzo and García-Campayo, 2015; Duran et al., 2022).

Several studies and reviews address the effects of Mindfulness-Based Interventions (MBI) applied to work contexts and, particularly, healthcare workers (Rodriguez-Vega et al., 2020; Kim et al., 2022; Di Mario et al., 2023; Lin et al., 2024; Ong et al., 2024). If we limit ourselves only to those focusing on healthcare personnel, in general, they reported a reduction in stress levels and an increase in perceived well-being, the latter understood as a construct that includes life satisfaction and positive affect (Lomas et al., 2019). Given the interest generated by the study of the efficacy of MBIs in healthcare personnel, several reviews analyzed their effects on specific professions within the medical-care field, including nursing personnel (Guillaumie et al., 2017); mental health professionals (Rudaz et al., 2017) and medical students (Daya and Hearn, 2018). Overall, the reviews consulted highlight a disparity in the quality and types of interventions conducted, as well as a greater need for controlled trials (Lomas et al., 2019).

It is possible to use the MBHP program in Colombia, as it was not only designed for Brazil, but also for the Hispanic and Latin American public in general. Moreover, its application covers different health, educational, and organizational areas. The application of this program had shown its efficacy and effectiveness, both nationally and internationally. It increases the quality of life and decreases anxiety, depression, and burnout symptoms, primarily through techniques such as decentering and self-compassion (Demarzo and García-Campayo, 2015; Demarzo, 2020). These results were reported in studies conducted with police officers (Trombka et al., 2021), patients with post-traumatic stress disorder (Duran et al., 2022), and female teachers (Wilson et al., 2022), among others.

As with the classic mindfulness approaches (MBSR and MBCT), the goal of MBHP is to develop awareness -full consciousness- through the practice of mindfulness (which involves attention, attitude, and intention). Awareness is understood as being conscious of (realizing, recognizing, perceiving, noticing, and observing) internal (thoughts, feelings, emotions, sensations, and impulses) and external (activities, relationships, etc.) phenomena. The premise (principle/intention) is that if individuals are aware, they are more likely to make more assertive/conscious decisions/choices and respond to situations less reactively. There is scientific evidence showing that the development of awareness is one of the basic mechanisms that explain the benefits of mindfulness in promoting health, as it fosters self-efficacy and quality of life (Duran et al., 2022).


1.1 The present study

Different reviews on MBHP show its impact on psychological well-being and reducing symptoms associated with stress. In this research, the effect of the application of MBHP on a group of workers in a health institution in Valle del Cauca, Colombia, was analyzed. The effect of the intervention was analyzed in terms of mindfulness, psychological capital, compassion fatigue, and positive/negative affect perceived by these workers compared to a wait-list control group of workers from the same institution who did not undergo MBHP.

In the present study, the Five Facet Mindfulness Questionnaire (FFMQ) was used, which includes five dimensions (Observing, Describing, Acting with Awareness, Non-judging, and Non-reacting) and allows us to measure the tendency to engage in mindfulness in daily life. Numerous studies have shown that mindfulness practice is associated with increased trait mindfulness (Goldberg et al., 2016; Quaglia et al., 2016). Additionally, previous research has indicated that the FFMQ is sensitive to intervention and shows differences between mindfulness practitioners and non-practitioners (Van Dam et al., 2009), although some studies found changes in active controls and wait-list controls (Tran et al., 2022). For this reason, it was important to include it in this study. When results of systematic reviews, including the application of MBI in health professionals, are analyzed, it is observed that effect sizes are larger when a total score in mindfulness measurements is considered (Lomas et al., 2019). Previous research using the FFMQ reports a more significant effect on Non-reactivity (Asuero et al., 2014). However, no generalized trend is observed in the results. Based on the above, the following hypothesis is presented:


H1: Participants who go through MBHP training will have an effect on mindfulness considered overall.
 

Psychological capital is defined as a state of positive psychological development of the human being. This construct has been identified as a second-order factor. First-order factors are hope, optimism, resilience, and self-efficacy (Avey et al., 2006). The study of the effect of mindfulness training on it is not yet sufficiently documented. However, some research on some occupational groups, such as leaders of public and private organizations (Biswal and Srivastava, 2022) had reported positive effects. In India, in a sample of 64 adults consisting of housewives, health professionals, and students, Jain and Singh (2016) delivered an MBSR program to the experimental group (32 people) and found significant improvement in hope, optimism, resilience, and self-efficacy.

Xu et al. (2021) concluded from a systematic review of effective virtual interventions on psychological capital that mindfulness-based programs exhibited increased psychological capital measures. However, Samouei and Ghasemi (2015), using basic mindfulness training with health science students, reported non-significant differences in psychological capital measures between the control group and the study group. Based on the above evidence, the following hypothesis is formulated:


H2: Participants who go through MBHP training will have a significant effect on psychological capital.
 

Regarding compassion fatigue, healthcare professionals are a population at risk for high levels of compassion fatigue. A systematic review revealed that MBSR interventions effectively maintain and increase levels of mindfulness and self-compassion and decrease burnout, depression, anxiety, and stress. Overall, mindfulness was found to be effective in reducing negative affect and compassion fatigue (Conversano et al., 2020). In the same direction, by applying MBSR programs to nursing staff, different findings indicate that mindfulness-based interventions can effectively reduce compassion fatigue in this occupational segment (Best et al., 2020; Owens et al., 2020).

Duran et al. (2022) found that online MBHP training effectively treated post-traumatic stress in a group of patients and healthcare professionals diagnosed with COVID-19 or who had been in isolation or quarantine. Based on the above empirical background, the following hypotheses are formulated:


H3: Participants who go through MBHP training will have a change in measures of compassion fatigue; an increase in compassion satisfaction and a decrease in secondary traumatic stress and burnout measures are expected.
 

Finally, in relation to positive/negative affect, the reviews consulted generally report disparity in the methods used to assess it. In general, meta-analyses on MBHP report a small but significant effect on the decrease of negative affect (NA) after the implementation of the practices (Schumer et al., 2018), even when these are applied through technological devices (Victorson et al., 2020); while some studies report an increase in positive affect (PA) after having applied some modality of MBHP (Strege et al., 2018). MBHP had been shown to be effective in both increasing PA and decreasing AN in samples of teachers (Rodrigues de Oliveira et al., 2021). Consequently, the following hypothesis is formulated:


H4: Participants who go through MBHP training will have an effect on measures of positive and negative affect; a decrease in negative affect and an increase in positive affect are expected.
 

Healthcare professionals require psychosocial support to promote their well-being (Stuijfzand et al., 2020). In Colombia, few studies test intervention programs aimed at preventing psychosocial risks or promoting psychological resources among workers. In this regard, the results of this research add evidence to the effectiveness of MBHP, while guiding the selection of healthy organizational practices in the healthcare sector. Based on the above, this study aimed to examine the effects of the mindfulness-based health promotion program on mindfulness, psychological capital, compassion fatigue, and affect in a sample of healthcare and administrative staff at a hospital in Valle del Cauca, Colombia.




2 Materials and methods


2.1 Participants

A randomized controlled experimental design with pre-test and post-test measures was used. Inclusion criteria required: (a) over 18 years, (b) a minimum of 1 year of hospital stay and (c) voluntary interest in participating in the study. The exclusion criteria were the following: (a) workers who had been in the hospital for less than 1 year, (b) who were doing their university internships, (c) had medical disability, were on leave or vacation period. For these above reasons, the participants were selected from a non-probabilistic convenience sampling. Figure 1 shows the flow of participants.
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FIGURE 1
 The flow of participants to take part in the Mindfulness-Based Health Promotion Program. *p < 0.05, **p < 0.01.


The participants came from urban (n = 29) and rural (n = 4) areas of the municipality. Most had only one job (n = 30), while three participants had two jobs. The majority had one or more children (n = 21). For most participants, this was their first experience with a mindfulness practice (n = 29). As shown in Table 1, the average age of the participants was 35.03, most were women (n = 26), and the predominant marital status was civil union (n = 16). In addition, most of the participants had technical and professional training (n = 26) and performed care (n = 15) and administrative (n = 18) roles. The number of randomized participants (N = 35) was determined through a statistical power analysis (α = 0.05, β = 0.20; Faul et al., 2007).



TABLE 1 Sociodemographic characteristics of participants.
[image: Table1]



2.2 Instruments

Sociodemographic and labor datasheet: this ad hoc questionnaire prepared by the researchers asked about age, gender, marital status, level of schooling, and role (healthcare/administrative).

Five Facets of Mindfulness Questionnaire (FFMQ): an instrument made up of 39 items covering five facets: observing, describing, acting with awareness, non-judging, and non-reacting. It is answered using a five-point Likert-type scale ranging from 0 = never to 5 = very often. An example of an item is: “I perceive my feelings and emotions without having to react to them.” It has a reverse rating for 19 items. The FFMQ factors indicated adequate reliability values through coefficient alpha (observing, α = 0.81; describing, α = 0.91; acting with awareness, α = 0.89; non-judging α = 0.91; non-reacting, α = 0.80). This instrument also demonstrated construct validity for the model of five intercorrelated factors with satisfactory fit indices (Cebolla et al., 2012). In Colombia, the study of its psychometric properties confirms the 5-factor structure (Sosa and Bianchi, 2019).

Psychological capital in organizations (Ipsicap-24): An instrument composed of 24 items accounting for the following variables: hope, optimism, resilience, and self-efficacy. It uses a 6-point Likert-type scale ranging from 1 = completely disagree to 6 = completely agree. An example of an item is: “I identify strategies to achieve my goals.” The Ipsicap-24 factors indicated reliability values through the alpha coefficient (hope, α = 0.84; optimism, α = 0.78; resilience, α = 0.83; self-efficacy, α = 0.71). The validation form for the Colombian population was used (Delgado-Abella and Mañas, 2019).

The Professional Quality of Life Questionnaire (ProQOL -IV) consists of 30 items assessing three dimensions: secondary traumatic stress, burnout, and compassion satisfaction. It is answered on a Likert scale from 0 = never to 5 = always. An example of an item is: “I am happy.” The ProQOL factors reported adequate internal consistency through coefficient alpha (compassion satisfaction, α = 0.81; secondary traumatic stress, α = 0.84; burnout, α = 0.77) (Lago and Codo, 2013). The Colombian adaptation form was used in this study (Piragauta, 2022).

Positive and Negative Affect Schedule (PANAS): this scale evaluates positive and negative affect based on 20 items (10 for positive and 10 for negative affect). Its Likert-type response format has five options, from 1 = never to 5 = always. An example of an item is: “Excited.” A previous study involving a Colombian sample confirmed the original factorial model and indicated adequate reliability through the omega coefficient (positive affect, ω = 0.87; negative affect, ω = 0.85) (Moreta-Herrera et al., 2021).



2.3 Procedure

First, a meeting was held with the hospital manager to present the study. An instructive poster was used to inform the workers about the study’s objective. Next, the institution’s manager and psychologist extended the invitation to participate in the research in different meetings. The participants enrolled, and then they were randomly assigned to the wait-list control group and the experimental group. The people who were part of the experimental group received training in MBHP. Once the experiment was completed, the general results were socialized in the institution’s steering committee.


2.3.1 Mindfulness-based health promotion (MBHP)

MBPH is the program designed by the Mente Aberta Center, which is inspired by the Mindfulness-Based Stress Reduction, Mindfulness-Based Cognitive Therapy, and Mindfulness-Based Relapse Prevention models (Duran et al., 2022).

It is a structured program of 8 sessions. This protocol is directed to the Hispanic/Latin American context and emphasizes four fundamental practices: breathing, walking, body scanning, and movements. In addition, the program proposes exercises based on Buddhist practices of compassion and self-compassion. Participants also receive suggestions for daily activities to implement at home or in the workplace, which last 15–20 min on average (Demarzo, 2020; Duran et al., 2022).

For the purposes of the experiment, the training lasted 2 months, with sessions of 2 h per week, which were scheduled during the participants’ workday. It was carried out in the Casa de la Cultura facilities where the hospital is located. It was led by a psychologist certified as an instructor in Mindfulness na Promoção da Saude by the Universidade Federal do Estado de São Paulo (UNIFESP) and by the Centro Brasileiro Mente Aberta.

The sessions with the experimental group focused on: (1) What is Mindfulness? Getting out of autopilot; (2) The Mindfulness of breathing; (3) Mindfulness in daily life; (4) Mindfulness for challenging situations; (5) Mindfulness of mind and thoughts; (6) Silence; (7) Mindfulness and compassion, and (8) Mindfulness for life. Each session was accompanied by active methodologies such as experiential activities, breathing exercises, conscious eating, group activities, metaphors, videos, conscious dialogs, conscious walking, and body scan. In addition, each participant was given a mindfulness diary where they reported their progress and experiences with the assigned tasks weekly.



2.3.2 Wait-list control group

The wait-list control group only received a lecture on the conceptualization of mindfulness and its characteristics during the study. For ethical reasons, once the intervention was completed with the experimental group and the post-test was carried out with both groups, the wait-list control group received three mindfulness practice sessions, held weekly for 1 h and 30 min. These sessions covered topics such as breathing, stepping out of autopilot, compassion, observing thoughts, and mindfulness in challenging situations.




2.4 Statistical analysis

The experiment was subjected to the following statistical treatment: an exploratory data analysis was performed based on the technical recommendations (Hair et al., 2014) to estimate measures of central tendency (M), dispersion (SD), and Confidence Interval (95% of the mean). No outliers were identified by visual scanning (Boxplot) or the interquartile range (Q3-Q1). In these cases, each piece of data was analyzed by determining the information collection process. In some cases, the Winsorizing technique was applied to adjust the psychological measures.

Each analysis of the experiment was performed separately to estimate and control the effect of each psychological variable. Shapiro Wilk normality assumptions (n < 50) were checked for the four models. The comparison of demographic and contextual variables was estimated with the chi-square and t-student test for independent samples. The contrast of the effects of the Mindfulness Program for health promotion was performed through the mixed factorial ANOVA or partially repeated measures. The dependent variables were treated separately for their analysis conditions containing each of these measures (e.g., dimensions per psychological construct).

Four factorial models were estimated:

• The first model was 2×2 for Mindfulness: six dependent variables associated with mindfulness (observing, describing, acting with awareness, non-judging, non-reacting, mindfulness) × 2 time (pre-test/post-test) × 2 groups (experimental and control).

• The second model was 2×2 for psychological capital: five dependent variables associated with psychological capital (hope, optimism, resilience, self-efficacy, psychological capital) × 2 time (pre-test/post-test) × 2 groups (experimental and control).

• The third model was 2×2 for compassion fatigue: four dependent variables associated with compassion fatigue (secondary traumatic stress, burnout, compassion satisfaction, compassion fatigue) × 2 time (pre-test/post-test) × 2 groups (experimental and control).

• The fourth model was 2×2 for affect: two dependent variables associated with affect (positive affect, negative affect) × 2 time (pre-test/post-test) × 2 groups (experimental and control).

The significance of interactions and main effects were analyzed with the Bonferroni post-hoc test. The effect size was estimated with partial eta squared. Finally, statistical treatment was performed with the JASP software version 0.9.



2.5 Ethical considerations

We adhered to the Declaration of Helsinki (World Medical Association, 2008), the Universal Declaration of Ethic Principles for Psychologist regulations (International Union of Psychological Science, 2008), and the guidelines of Law 1090 of 2006 (Congreso de la República de Colombia, 2006). All participants signed the informed consent form, where the purpose of the experiment, the risks, and the intervention protocol were informed. The research was approved by the Ethics Committee of the University that led the project (Act no. 05).




3 Results

After the randomization of the groups, out of 100% of the participants included (N = 35), the dropout rate was 6 and 94% completed the intervention. The descriptive statistics (mean and standard deviation) of the participants in the experimental and wait-list control groups are shown in Table 2.



TABLE 2 Descriptive data of the experimental and wait-list control groups according to the (Pre-test/Post-test) measurement.
[image: Table2]


3.1 The mix ANOVA 2×2 for mindfulness

Bonferroni post hoc analysis indicated significant differences between the experimental group and the wait-list control in the post-test on the variables observing (Mdiff = 8.0, CI 95% [2.45, 13.58], p < 0.01, η2p = 0.19), no-reacting (Mdiff = 5.34, CI 95% [0.69, 10.0], p < 0.05, η2p = 0.35) and mindfulness (Mdiff = 21.1, CI 95% [3.93, 38.4], p < 0.01, η2p = 0.17; Figure 2). However, no significant results were obtained between the experimental group and the wait-list group at posttest on the other variables: describing (Mdiff = 1.87, CI 95% [−2.03, 5.78], p = 0.12), acting with awareness (Mdiff = 2.53, CI 95% [−3.11, 8.16], p = 0.29) and non-judging (Mdiff = 3.39, CI 95% [−2.33, 9.10], p = 0.66).

[image: Figure 2]

FIGURE 2
 (A) Observing; (B) Describing; (C) Acting with awareness; (D) Non-Judging; (E) Non-Reacting; (F) Mindfulness. Means and 95% confidence intervals in the six mindfulness variables, (pre-test and post-test) time factor, (Experimental Group=EG and Control Group=CG) group factor.




3.2 The mix ANOVA 2×2 for psychological capital

The mean score of the participants in the experimental group on the post-test time was higher than that of the wait-list control group. On the other hand, the interaction between the variables associated with psychological capital, time and group was not significant: hope (Mdiff = 4.07, CI 95% [−2.33, 9.10], p = 0.34), optimism (Mdiff = 1.53, CI 95% [−2.97, 6.03], p = 0.51), resilience (Mdiff = 2.62, CI 95% [−1.66, 6.91], p = 0.59), self-efficacy (Mdiff = 1.52, CI 95% [−0.82, 3.86], p = 0.49), psychological capital (Mdiff = 9.75, CI 95% [−4.55, 24.05], p = 0.40) (Figure 3).
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FIGURE 3
 (A) Hope; (B) Optimism; (C) Resilience; (D) Self-Efficacy; (E) Psychological capital. Means and 95% confidence intervals in the five psychological capital variables, (Pre-test and Post-test) time factor, (Experimental Group=EG and Control Group=CG) group factor.




3.3 The mix ANOVA 2×2 for compassion fatigue

In the post hoc analysis, the variables associated with compassion fatigue: secondary traumatic stress (Mdiff = −4.81, CI 95% [−13.70, 4.09], p = 0.86), burnout (Mdiff = −2.22, CI 95% [−7.94, 3.50], p > 0.05), compassion satisfaction (Mdiff = 0.26, CI 95% [−3.60, 4.12], p = 0.29) and compassion fatigue (Mdiff = −2.31, CI 95% [1.67, −1.38], p = 0.13), were not significant between the experimental group and the wait-list control in the post-test (Figure 4).
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FIGURE 4
 (A) Secondary traumatic stress; (B) Burnout; (C) Compassion satisfaction; (D) Compassion fatigue. Means and 95% confidence intervals in the four compassion fatigue variables, (Pre-test and Post-test) time factor, (Experimental Group - EG and Control Group - CG) group factor.




3.4 The mix ANOVA 2×2 for affect

Finally, no significant results were obtained between the experimental group and the wait-list group at posttest on the variables: positive affect (Mdiff = −0.15, CI 95% [−5.04, 4.75], p = 0.74) and negative affect (Mdiff = −0.99, CI 95% [−6.43, 4.45], p = 0.27).




4 Discussion

This research explored the effects of MBHP on mindfulness, psychological capital, compassion fatigue, and positive/negative affect in a sample of healthcare and administrative staff at a hospital in Colombia. Our findings add to the evidence suggesting that mindfulness programs in the work environment can be an alternative to promote well-being in workers, specifically health professionals (Bartlett et al., 2019; Lomas et al., 2019).

One of the innovative contributions of this study is the use of a novel mindfulness-based intervention (MBHP) designed for a Hispanic/Latin American audience. The fact that it was used with healthcare workers contributes to broadening the spectrum of research on MBHP carried out with other population groups, such as police officers (Trombka et al., 2021), teachers (Rodrigues de Oliveira et al., 2021) or patients (Duran et al., 2022).

From the analyses conducted, only the first of the four tested factorial models could be confirmed. Based on the background information consulted, it was hypothesized that a more significant effect would be obtained by considering the overall score of the FFMQ rather than the scores of the dimensions making up the test. From the results obtained, a significant difference was found in the total mindfulness score and two dimensions, with higher scores in the experimental group in the post-test measure compared to the wait-list control group. This confirms the first hypothesis (H1) proposed. The results align with previous research that has shown mindfulness practice is associated with increased trait mindfulness (Van Dam et al., 2009; Goldberg et al., 2016; Quaglia et al., 2016).

In addition to the differences in the total mindfulness score, significant differences were found in two of the FFMQ dimensions. On the one hand, participants who engaged in mindfulness practice reported higher values in the Non-reacting dimension. This finding is consistent with the consulted literature, which often reports a more significant effect on this dimension (Rimes and Wingrove, 2011; Asuero et al., 2014). This result indicates that participating in MBHP sessions helped participants acquire strategies to better manage emotions and thoughts, avoiding impulsive responses. This is crucial for healthcare workers who are exposed to stressful situations daily. On the other hand, the second dimension that showed significant results was Observing. This finding highlights the effectiveness of the MBHP protocol in promoting greater attention to sensations, emotions, and thoughts in the participants. Activities such as body scanning, mindful walking, mindful eating, and breathing exercises appear to be essential in achieving these gains.

The second hypothesis (H2) formulated was not verified because MBHP training showed a tendency to increase in the experimental group for measures of hope, optimism, resilience, self-efficacy, and psychological capital, but this was not significant. Although several previous studies have reported that different types of mindfulness interventions have generated improvements in the levels of psychological capital (Jain and Singh, 2016; Xu et al., 2021; Biswal and Srivastava, 2022), this did not occur in this research.

From the Resource Conservation Theory (RCT), the result obtained with psychological capital in this study could be discussed since it provides a framework for understanding, predicting, and studying the processes of interaction between people and the contexts in which they operate. In the context of RCT, there are fertile or infertile environments for the creation, maintenance, and limitation of resources. Put differently, the existence and conservation of resources depends on certain ecological, social, and environmental conditions (Hobfoll et al., 2018). Specifically, the four components of psychological capital are considered positive personal resources (Luthans et al., 2010; Warren et al., 2023) that require minimum organizational and environmental conditions to grow (Hobfoll, 2011), and the circumstances in a healthcare service, given the continuous stress to which personnel are exposed, might not have been ideal for enhancing psychological capital.

Hypothesis 3 (H3) proposed a change in compassion fatigue. Based on the results obtained, this hypothesis could not be confirmed either. Although the systematic review conducted by Conversano et al. (2020) reports that other types of mindfulness training have shown changes in levels of compassion fatigue (and its dimensions) after training, in the case of MBHP, this could not be proven. However, it is important to note that in their review study, Conversano et al. (2020) report controversial findings on this topic, associated with differences in gender and years of work experience. Additionally, if we consider some dimensions of the construct, such as burnout, some studies show mixed results. For instance, Biswal and Srivastava (2022) worked with a sample of leaders and reported non-significant differences in burnout after MBI training. Therefore, it is possible that if MBHP training were conducted with a larger sample of healthcare workers, allowing for the analysis of differences based on gender, years of experience, and type of position, the results might indicate differences in favor of some of these sub-groups.

The fourth hypothesis (H4) postulated that participants going through MBHP training would experience changes in measures of positive and negative affect, specifically a decrease in negative affect and an increase in positive affect were expected. No significant effects were obtained for either positive or negative affect. It can be said that this hypothesis was not fulfilled as expected. Consistent with these findings, experimental studies using protocols other than MBHP have also reported no significant differences between groups regarding positive or negative affect (Jha et al., 2020). However, some studies have shown a significant reduction in negative affect, but not a corresponding significant increase in positive affect (Keng et al., 2021; Sousa et al., 2021). A longitudinal study found that total mindfulness scores predicted a decrease in negative affect over 3 months, but no improvement in positive affect was observed (Jose and Geiserman, 2024).

In summary and as a conclusion of the study conducted, although it could not be confirmed that MBHP had an effect on psychological capital, compassion fatigue, and affect in a sample of healthcare workers, an effect on mindfulness and its dimensions was confirmed. This indicates that the program is effective in developing awareness, that is, being conscious of internal and external stimuli. This allows for more assertive responses and reacting less impulsively to situations, thereby increasing self-efficacy and quality of life (Duran et al., 2022). Consistent with the above, the job demands-resources theory (Bakker et al., 2023; Demerouti and Bakker, 2023) helps explain this finding from this study. Grover et al. (2017) suggests that mindfulness acts as a protective resource that can mitigate work demands. As a personal resource, mindfulness positively influences the work experience by reducing stress and buffering perceptions of job demands. Similar results have been reported in other studies (Janssen et al., 2020; de Carvalho et al., 2021).

It is important to highlight the limited research conducted in Latin American countries that examines the effects of mindfulness practices on healthcare workers (Juárez García et al., 2022). In this sense, our findings have important theorical and practical implications. Among the strengths of this study is the use of a novel mindfulness program (MBHP) specifically designed for healthcare workers in the Latin American context. These results contribute to the challenging task of promoting the mental health of those who care for the population’s health. The relevance and social impact of these findings provide valuable input for leaders of healthcare institutions to prioritize evidence-based interventions aimed at safeguarding the mental health of healthcare workers.

Notably, in Colombia human resource management has been increasingly positioning itself as a strategic field for achieving business objectives (Calderón-Hernández et al., 2023). As a result, leaders of healthcare institutions should advocate for the adoption of evidence-based intervention programs, such as the MBHP.


4.1 Limitations and future research directions

The empirical results reported here have several limitations that need to be discussed. On the one hand, our study only analyzed the effects of the program in those participants who completed all the sessions. However, no measure was used to evaluate adherence to the program. For example, the number of sessions completed by individuals who did not finish the intervention was not recorded, nor was there a log for each participant regarding the completion of the tasks assigned in each session. According to Winter et al. (2022), adherence is not sufficiently reported in research, which is why stricter measurements of adherence are required in future studies to fully understand the role of adherence in the success of interventions. According to some reviews (Dziego et al., 2024), certain personal variables (e.g., personality traits) may influence adherence to treatments. Therefore, it would be useful for future research to analyze these aspects, not only to inform the results of the studies but also to predict long-term adherence of individuals with similar characteristics to mindfulness programs outside of the intervention (Beintner et al., 2019; Ribeiro et al., 2018).

On the other hand, our sample size is small because the participating hospital is a level I complexity entity located in a municipality in Colombia. Furthermore, the funding of this project did not allow mindfulness training in different locations simultaneously. The above makes it difficult to have the best statistical estimators for the control and experimental groups; the impacts of a small random sample have been described in specialized literature (Lawson, 2015). In addition, the absence of cultural validity and the indirect measurement of our questionnaires propitiate measurement error that was not controlled, detailed threats in experimental designs applied in psychology. Thus, our findings should be interpreted carefully and critically. Likewise, having larger sample sizes, especially in experimental studies, is also part of the co-responsibility of the Institutions that participate in the investigative processes, since it is important to monitor the permanence in intervention practices and favor permits so that workers can assisted.

Future research could include a more significant number of participants and medium- and long-term follow-ups. More funding would allow biomarkers to be included in the study to contrast psychological and physiological measures in healthcare workers. Finally, future research could have mixed designs, which would expand the understanding of the phenomena studied here.




5 Conclusion

This study contributes to the growing research on mindfulness programs for health care workers and is pioneering in using MBHP in this occupational group in Colombia. Our findings indicate that this mindfulness program has the potential to improve mindfulness and its dimensions of observing and non-reacting in this type of workers. The relevance and social impact of these findings are an input for decision makers in organizations to prioritize evidence-based interventions.
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Depression is a common psychological complication in osteoarthritis (OA) patients, and its incidence gets more and more attention year by year worldwide. This study investigates the association between OA and depression through a bibliometric analysis of published studies. It aims to identify leading authors, institutions, and countries to highlight research hotspots and suggest potential future directions. We collected publications on OA and depression from 1994 to 2024 using the Web of Science Core Collection (WOSCC) database. Bibliographic information, including authorship, country of origin, citation frequency, and visualizations, was generated using VOSviewer, R software, and CiteSpace. A total of 2,342 articles were identified. The United States led in publications with 906 articles, Boston University was the most prolific institution with 56 publications, BMC Musculoskeletal Disorders was the top journal with 71 publications, and Stefania Maggi was the most productive author with 19 publications. The primary research hotspots identified were: “The relationship between depression and OA,” “Disability and prevalence,” and “Characteristics of older people suffering depression after OA.” Predicted future research frontiers include: “Treating depression in OA patients with multimorbidity,” “Psychometric properties of instruments for assessing depression and anxiety in OA patients,” “Depression or anxiety in patients with surgical intervention,” and “Other mental diseases in OA patients.” This bibliometric analysis underscores the importance of understanding the link between OA and depressive disorders, potentially guiding new research directions.
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1 Introduction

Osteoarthritis (OA) is a prevalent condition that significantly contributes to disability, especially among older adults. It is the leading cause of disability in this age group, with a high prevalence of knee pain and radiographic OA in the general population (Peat et al., 2001). Global estimates from the Global Burden of Disease studies suggest that the true burden of OA may be underestimated due to methodological issue (Cross et al., 2014). Additionally, research in Colombia and Ecuador has estimated the burden of chronic pain, with OA being a significant contributor to disability-adjusted life years (DALYs) in these populations (Lasalvia et al., 2022; Lasalvia et al., 2023). Economically, OA represents a substantial burden, with total costs for arthritis, including OA, potentially exceeding 2% of the gross domestic product in some countries. These costs encompass direct medical expenses and indirect costs such as lost productivity and early retirement due to disability (Felson et al., 2000). Employees with OA are more likely to take sick leave and require job modifications due to pain and reduced physical function, leading to significant work limitations and absenteeism (Gelber, 2014). The socioeconomic impact of OA includes higher out-of-pocket health-related expenditures and costs due to lost productivity. OA patients often have at least one other chronic condition, which exacerbates both the economic and functional burden (Leifer et al., 2022). These findings underscore the urgent need for improved approaches to manage and mitigate the impact of OA worldwide.

However, compared to rheumatoid arthritis (RA), the relationship between OA and depression has been largely overlooked in previous studies. This oversight is significant as it neglects the comprehensive impact of OA on mental health and overall quality of life. Notably, OA patients were reported to have higher rates of perceived stress, depressed mood, and suicidal ideation compared to individuals without OA (Jung et al., 2018). After a long period of neglect, the number of studies documenting the prevalence of depression in OA has increased in the past decade. According to the National Health Interview Survey (2015–2017), the age-standardized prevalence of depressive symptoms in adults with arthritis was 12.1%, compared to 4.7% in adults without arthritis (Guglielmo et al., 2018). Specifically, the prevalence of depressive symptoms in OA was found to be 19.9% (Stubbs et al., 2016). Additionally, the prevalence of depression among patients treated with total shoulder arthroplasty increased from 5.1% in 2002 to 15.4% in 2012 (Mollon et al., 2016), representing an almost three-fold increase. A similar trend has been observed among patients with total knee arthroplasty (TKA) (Mollon et al., 2016). Given the large population of OA patients, even a small percentage experiencing depressive symptoms translates into a significant number of individuals. This underscores the need for comprehensive care that addresses both the physical and mental health aspects of OA (Wang and Ni, 2022).

Depression is defined as a psychiatric disorder that affects mood, behavior, and overall health (Davidson et al., 2002). It causes prolonged feelings of sadness, emptiness, or hopelessness, and a loss of interest in activities that were once enjoyed. There is growing evidence that depression negatively impacts prognosis, healthcare expenditures, and quality of life (Tsuji et al., 2019). Specifically, individuals with both OA and depression incur 38.8% higher direct medical costs compared to those with only OA (Agarwal and Sambamoorthi, 2015). Additionally, depression is a risk factor for adverse outcomes in OA patients. While some studies have found that preoperative depression is linked to poorer postoperative outcomes, such as increased postoperative pain (Pan et al., 2019; Lewis et al., 2015; Duivenvoorden et al., 2013; Singh and Lewallen, 2010), poor clinical and functional improvement (Hanusch et al., 2014; Kohring et al., 2018; Singh and Lewallen, 2014), higher infection rates (Browne et al., 2014; Ali et al., 2017; Yang et al., 2021), and lower satisfaction (Bierke et al., 2020). Therefore, we should focus on identifying patient characteristics associated with persistent depression and determining high-risk groups for ongoing depressive symptoms.

Bibliometrics, first established as a formal discipline by Pritchard (1969), has gained increasing attention with the rise of computers and the internet. The field of bibliometrics has seen a rise in studies analyzing various journals across different disciplines, focusing on the overall growth structure, publication quality, and citation landscape (Shukla et al., 2019). Bibliometrics employs quantitative methods, using mathematical and statistical techniques to analyze scientific publications. It offers a clear presentation of contributions, research hotspots, and future trends in a specific field (Gu et al., 2017). Despite the widespread interest in the relationship between OA and depressive disorders, few bibliometric studies on this topic have been published. CiteSpace, VOSviewer, and R bibliometrix are popular bibliometric visualization tools used for data analysis and visualization in both medical and psychological domains. CiteSpace can conceptualize knowledge domains by generating and visualizing co-occurrence network maps of contributors and keywords, as well as co-citation networks of cited authors, based on bibliographical records collected from the WOSCC (Gu et al., 2017). VOSviewer offers similar functions, presenting co-occurring contributions but in a more simplified map (van Eck and Waltman, 2010). In sum, these tools help researchers identify trends and gaps in the literature, providing valuable insights into the relationship between OA and depression. We also conducted an analysis using the bibliometrix R-Tool (Aria and Cuccurullo, 2017), a recent R-package that enhances bibliometric analysis by offering specialized tools for quantitative research in both bibliometrics and scientometrics. In this regard, R is a highly powerful and flexible statistical software environment, widely recognized for its open-source accessibility. It serves as a comprehensive suite of applications for data manipulation, computation, and graphical visualization (Rodríguez-Soler et al., 2020).

Conducting bibliometric research on this highly debated topic is significant as it provides visualized summaries of past publications and anticipates potential future directions, offering more value than a conventional review. A well-organized bibliometric study can save researchers time by highlighting key research frontiers. In this study, we utilized the WoSCC database to gather relevant scientific publications from the past 30 years (1994–2024). We applied R bibliometrix, CiteSpace, and VOSviewer for bibliometric and visual analyses to present global research trends and explore key hotspots and emerging directions, providing guidance for future studies.



2 Materials and methods


2.1 Data source and search strategy

Bibliometrics is a practical and effective method for quantitatively and qualitatively analyzing scientific publications. It provides essential information about the contributing authors, countries, and institutions, as well as emerging trends in the research field (Ellegaard and Wallin, 2015). Tools such as CiteSpace, VOSviewer, and R bibliometrix enhance bibliometric mapping, making it a valuable technique for analysis (Derviş, 2019; Yu et al., 2020; Su et al., 2019). The WoSCC database is considered the most suitable one for bibliometric analysis and is widely used for bibliometric analysis and visualization of scientific literature. We conducted a literature search on June 1, 2024, using the Web of Science Core Collection as our data source. The search terms were as follows: #1(depress*), #2(osteoarthritis OR degenerative arthritis), #3 = #1 AND #2 NOT TI = (rheumatoid arthritis OR RA), #4 = Language = “English” AND publication date = (1994-06-01 to 2024-06-01), as shown in Figure 1. The information for specific countries or regions in the WoSCC was refined by indexing them during the search process. All relevant data from the literature, including publication year, title, author names, nationalities, affiliations, abstracts, keywords, and journal names, were saved as download.txt files from the WoSCC database. Coauthors MZ and HL independently searched and extracted the data. Any discrepancies were resolved through expert consultation to reach a final consensus.
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FIGURE 1
 Flowchart illustrating the literature selection process.




2.2 Bibliometric analysis and visualization

The primary function of WoSCC is to analyze the fundamental characteristics of relevant literature. This includes tracking the number of publications and their corresponding citations. The Relative Research Interest (RRI) represents the annual number of publications within a specific field relative to all publications in that field. A timeline of publication trends was created following the methodology of a previous study (Xing et al., 2018). The H-index, which quantifies the impact of a researcher’s work by indicating the number of papers (H) that have been cited at least H times, was used to measure scientific impact (Wu et al., 2022). Then, we utilized common bibliometric indicators in the scientific community to evaluate the obtained literature, such as total citations, average citations, and H-index (Hirsch, 2005). Journal impact factors (IF) were obtained from the Journal Citation Reports 2024 for our analysis.

This study utilized various software tools for the analysis and visualization of bibliometric data. CiteSpace was employed to analyze authorship patterns, active institutions, core journals, co-cited references, and time trends of significant keywords. In this analysis, node sizes represent the number of items, while different colors indicate different years. Specifically, we used CiteSpace (6.3.R2), developed by Professor Chen C, to examine country/region and institution collaboration, journal dual-map overlay, author collaboration and co-citation, co-cited literature, and keyword cluster detection, as well as to identify burst citations and keywords (Su et al., 2019). Additionally, VOSviewer (developed by Leiden University, Netherlands) was employed to form and visualize the bibliometric network of publications (van Eck and Waltman, 2010). In VOSviewer, distinct items are represented by nodes, where node size reflects the number of publications, node color indicates the publication year, and the thickness of connecting lines denotes the strength of collaboration or integration. In this study, this software was used to visualize the network, including country, institution, journal, author cooperation analysis, and keyword co-occurrence analysis. VOSviewer has powerful features for handling large maps, and it can display large bibliometric maps in an easily interpretable way (van Eck and Waltman, 2010). The R bibliometrix package was also employed for statistical computing and graphical analysis, offering strong extensibility for automating analyses and creating new functions. The cleansed data underwent bibliometric analysis using this package (Campra et al., 2022). Finally, all the coauthors independently cleaned and analyzed the data using Origin 2021 software. This software was primarily used to analyze and plot literature publication metrics, including the number of articles published per year, RRI, and H-index.




3 Results


3.1 Analysis of global publication trend

We summarized the trends in the publication volume and distribution of global literature (Figure 2). As shown in Figure 2A, from 1994 to 2007, the annual number of publications in this field did not exceed 50. There was a significant upward trend in the annual publication volume, peaking between 2020 and 2023, with each of these four years exceeding 200 publications, the highest being in 2022. The lower volume for 2024, less than 100, is due to partial data, as many articles have not yet been published. A total of 79 countries/regions worldwide have published English-language literature on OA with depression research (Figure 2B). The top 10 countries/regions by annual number of publications first exceeded 50 in 2008 and continued to grow, surpassing 200 for the first time in 2020 (Figure 2C). As shown in Figure 2D, from 1994 to 2024, the countries with the highest total number of publications were the United States (31.2%), the United Kingdom (20.8%), China (19.5%), Canada (19.4%), Australia (14.8%), the Netherlands (12%), Germany (10.5%), Spain (10.4%), and Italy (8.1%). Overall, in the past 30 years, particularly after 2008, research on OA with depression has developed rapidly and is increasingly attracting the attention of researchers.
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FIGURE 2
 Global trends and countries/regions contributing to the research field regarding osteoarthritis with depression from 1994 to 2024. (A) The annual number of publications related to osteoarthritis with depression from 1994 to 2024. (B) A world map depicting the distribution of osteoarthritis with depression from 1994 to 2024. The total number (C) and annual number (D) of publications in the top 10 most productive countries from 1994 to 2024.




3.2 Analysis of national/regional and institutional cooperation in global literature

Figure 3A illustrates a country/region collaboration analysis in the field of OA with depression using CiteSpace. The lines indicate collaborations, while the size and color of the nodes represent the number of publications over different years. Countries highlighted in purple have significant influence. The United States and the United Kingdom, with the highest number of publications, are central to international collaboration. Figure 3B, created with VOSviewer, displays the collaborative relationships among 47 countries, each with more than five publications. The lines indicate collaboration, and node size represents link strength, with the strongest links being between the United States and the United Kingdom. Figure 3C is a geographical network map, offering an intuitive display of publication and collaboration in OA with depression research. North America, East Asia, and Western Europe are the primary regions conducting this research, with significant mutual collaboration.

[image: Figure 3]

FIGURE 3
 Mapping of countries/regions and institutions associated with osteoarthritis with depression. (A) Country/regional collaboration analysis based on CiteSpace. (B) Mapping of the 47-country with >5 publications. (C) The geographical network map based on R software. (D) Mapping of the 60-institution collaboration analysis. The nodes represent institutions, and the lines connect them. The number of publications grows proportionally to the size of the nodes. The lines between the nodes represent the cooperation relationship. (E) The research category network map of osteoarthritis with depression.


Figure 3D presents an institutional collaboration analysis of 60 institutions, each with more than 15 publications. Lines represent collaborations, and node size corresponds to the number of publications. National contributions to this field vary significantly, but at the institutional level, top institutions contribute relatively evenly. Table 1 highlights the impact of the United States, which has the highest total citation count of 34,422 and a total link strength of 251,540, surpassing the United Kingdom (10,044 citations, 118,366 link strength) and Canada (6,950 citations, 86,904 link strength). Among institutions, Boston University leads with a total citation count of 2,989 and a total link strength of 49,789, followed by Duke University (2,381 citations, 47,194 link strength) and the University of California, San Francisco (1,380 citations, 46,835 link strength).



TABLE 1 The top 10 countries and institutions contributed to the publications.
[image: Table1]



3.3 Analysis of research fields of global literature

Figure 3E presents the research category network map for the field of OA (OA) with depression. In this map, nodes represent research categories, with the size of each node indicating the number of articles within that category. The lines between nodes represent interdisciplinary collaboration. It can be observed that Orthopedics has the greatest influence in the research on OA with depression. The research types are not homogeneous, which is some evidence that research on OA and depression involves multifaceted studies and is valued by multiple fields.



3.4 Analysis of authors and journals of global literature

Our literature search identified a total of 11,241 authors. Figure 4A shows an author collaboration analysis using R bibliometrix software, where nodes represent authors, the size of the nodes indicates the number of publications, and lines represent collaborative relationships. Figure 4B, created with VOSviewer, depicts the collaboration among 57 authors who have been cited more than eight times. Table 2 lists the top 10 authors in the field of OA with depression based on the number of publications. Maggi Stefania ranks first with 19 papers and a total link strength of 15,003. Song Jing is second with 14 papers and a total link strength of 14,622, followed by Sharma Leena with 11 papers and a total link strength of 13,549. The contributions among these leading authors are notably similar.
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FIGURE 4
 Mapping of authors and journals in studies on osteoarthritis with depression. (A) Collaboration analysis of the authors network based on R software. (B) 57-author with publications more than 8. (C) Journals collaboration analysis. (D) Strategic theme map based on R software.




TABLE 2 The top 10 active authors with the most publications on this area.
[image: Table2]

The top 10 journals publishing papers on OA with depression are listed in Table 3. BMC Musculoskeletal Disorders (Impact Factor = 2.2) ranks first with 71 articles and a total of 1,395 citations. Arthritis Care & Research (Impact Factor = 3.7) ranks second with 60 articles and 1,513 citations. Osteoarthritis and Cartilage (Impact Factor = 7.2) ranks third with 58 articles and 3,340 citations. Figure 4C shows the journal collaboration analysis, indicating that BMC Musculoskeletal Disorders, with the highest number of publications, has the greatest impact, with a link strength of 16,585. Arthritis Care & Research, Osteoarthritis and Cartilage, and Pain also hold significant positions in the collaboration network. Figure 4D, created with R bibliometrix software, presents a strategic theme map in the field of OA with depression. In this map, nodes represent popular research topics, the horizontal axis represents the relevance degree (centrality), and the vertical axis represents the development degree (density). Nodes in the upper right position (first quadrant) are highly relevant to the field of OA with depression and are studied more frequently and in greater depth. The three prominent themes identified are replacement total hip arthroplasty, association risk population, and depression prevalence health.



TABLE 3 The top 10 journal published most articles.
[image: Table3]



3.5 Analysis of reference of global literature

Using VOSviewer, we mapped the co-citation network of references in the field of OA with depression (Figure 5A). Bellamy N’s 1988 article, titled “Validation study of WOMAC: A health status instrument for measuring clinically important patient relevant outcomes to antirheumatic drug therapy in patients with OA of the hip or knee,” published in The Journal of Rheumatology, has been cited 260 times and holds a central position in the network. From the 2,431 retrieved articles, we selected 147 that were cited more than 100 times to create the high-citation analysis shown in Figure 5B.
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FIGURE 5
 Mapping of cited references in studies on osteoarthritis with depression. (A) Mapping of the reference co-citation network in this field. (B) Mapping of the 147-refencence with citation more than 100 in this field. (C) Reference growth and decline, the larger the node area, the more important the reference in a given year.


Table 4 lists the top 10 co-cited references, with Bellamy’s 1988 article leading the list. The second most co-cited reference is “Radiological assessment of osteoarthrosis” by Kellgren J H, published in Annals of the Rheumatic Diseases. The third is “Development of criteria for the classification and reporting of osteoarthritis: classification of osteoarthritis of the knee” by Altman R, published in Arthritis & Rheumatism. Figure 5C provides a timeline visualization of the references, showing the most frequently cited references from 1994 to 2024, with larger node areas indicating more important references in each year.



TABLE 4 The top 10 co-cited reference (CR) in the field.
[image: Table4]



3.6 Keyword analysis

A total of 4,127 keywords were identified from the retrieved articles, with 90 keywords appearing more than 30 times. We used VOSviewer to visualize these keywords in a network (Figure 6A). Lines in the visualization represent the co-occurrence of keywords, with “depression” and “osteoarthritis” showing 605 and 611 co-occurrences, respectively, far surpassing other keywords. Based on this, we visualized the average publication year of the keywords (Figure 6B). Subsequently, we performed further clustering based on the characteristics of the keywords (Figure 6C), identifying 13 clusters, including knee osteoarthritis (cluster 0), total knee arthroplasty (cluster 1), and chronic pain (cluster 2), among others. Figure 6D is a timeline visualization of the keywords, illustrating the evolution of hotspot keyword clusters in the field of OA with depression from 1994 to 2024. Lines represent the co-occurrence of keyword clusters. In the early period (1994–2000), keywords were fewer and more concentrated, with hotspots like “pain” and “osteoarthritis.” In the middle period (2001–2009), the number of keywords greatly increased, but the research still had a clear focus, revolving around “total knee arthroplasty” and “symptoms.” In the recent period (2010–2024), keywords have become more dispersed and refined, indicating that the research has reached a significant depth. Moreover, a citation burst refers to a frequency surge of keywords. CiteSpace enables burst detection across several categories: (1) Single or multi-word phrases found in titles, abstracts, or other sections of a publication; (2) The citation counts of referenced works over time; (3) The frequency of keyword occurrences over time; and (4) The number of publications produced by an author, institution, or country (Kleinberg, 2002). Therefore, as shown in Figure 7, the top 25 keywords with the strongest citation bursts. In the last column of this figure, the red bars indicate that the strongest citation bursts occurred during this period, and the blue bars represent the period that covers burst detection. The top three keywords, “arthritis,” “disability,” and “osteoarthritis,” have very long durations, each lasting over 15 years.
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FIGURE 6
 Keyword analysis. (A) Co-occurrence analysis of the keyword network based on R software. (B) Distribution of keywords according to average publication year (blue: earlier, yellow: later) by VOSviewer. (C) Clustering analysis of the keyword network based on CiteSpace. (D) Keyword timeline visualization from 1994 to 2024 by CiteSpace.
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FIGURE 7
 Top 25 keywords with the strongest citation bursts of publications related to osteoarthritis with depression.





4 Discussion


4.1 Research status

This research applied CiteSpace, VOSviewer, and R bibliometrix software to conduct a bibliometric analysis of published articles relating to studies about OA and depression. The number of publications in this field has shown a consistent upward trend globally, with a significant surge beginning in 2015. Most of these publications originate from the United States and England, together contributing over 50% of the total. Notably, seven of the top ten contributing institutions are from the United States, and two are from Australia, highlighting the importance of world-class research institutions and substantial research investment to enhance a country’s academic standing. Among the top ten journals publishing research on OA and depression, only two journals boast impact factors greater than 5: Osteoarthritis and Cartilage (ranked 3rd) and Pain (ranked 4th).

Additionally, only Arthritis Care & Research (ranked 2nd), BMJ Open (ranked 7th), Clinical Orthopedics and Related Research (ranked 8th), and Plos One (ranked 10th) were established within the past 20 years. Regarding access methods, three journals—BMC Musculoskeletal Disorders (ranked 1st), BMJ Open (ranked 7th), and Plos One (ranked 10th)—are open access. It is evident that authors in the field of OA with depression tend to favor newly established, open-access journals over traditional ones, despite the latter’s higher impact factors. This preference may stem from the broader audience and faster review and publication processes offered by these journals. BMJ Open is particularly noteworthy, having been founded in 2011, making it the most recent among the top ten journals. Despite its recent establishment, it has published eight articles in this field, establishing itself as a significant platform for disseminating research on OA with depression. Hence, submitting to such journals, as listed in Table 3, is recommended.

In the research area of OA and depression, rheumatology and orthopedic surgery are pivotal, which explains why the top ten journals are related to orthopedics. Among the top thirteen well-represented research categories, five fall within rheumatology and orthopedic surgery, with others related to neurosciences and public/environmental science. This reflects the frequent interdisciplinary interactions inherent in this field, underscoring the cross-disciplinary nature of research on orthopedics and healthcare sciences. Overlay visualization analysis reveals that research is predominantly concentrated in the fields of orthopedics, rheumatology, and healthcare sciences (Table 5).



TABLE 5 The top 10 cited articles in the field.
[image: Table5]

Multiple collaboration analyses indicate that collaborations among authors or institutions in this field are often limited to within the same country, highlighting the need for more international cooperation. The most co-cited paper is “Validation study of WOMAC: A health status instrument for measuring clinically important patient relevant outcomes to antirheumatic drug therapy in patients with OA of the hip or knee,” published in 1988 in The Journal of Rheumatology. The most cited research article in this field is “Global, regional, and national incidence, prevalence, and years lived with disability for 301 acute and chronic diseases and injuries in 188 countries, 1990–2013: A systematic analysis for the Global Burden of Disease Study 2013,” published in 2015 in The Lancet. These highly cited articles typically focus on themes such as chronic disease burden and OA treatment research. Cluster analysis of the references corroborates these observations, with popular topics including arthroplasty, population, double-blind, randomized controlled trial, depression prevalence, pain, and quality of life.



4.2 Frontiers in the future

Based on the keywords with the highest citation bursts that last till 2024, we forecast frontiers as follows (Figure 8):
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FIGURE 8
 Schematic illustration of research frontiers in the future about osteoarthritis with depression.



4.2.1 Treating depression in patients with osteoarthritis with multimorbidity

Multimorbidity, defined as concurrently having at least two chronic conditions, is more common, particularly among the elderly as the population ages (Salive, 2013). It is especially prevalent in patients with OA, who often experience multiple chronic conditions (Kővári et al., 2020). This situation is linked to lower levels of physical activity, underscoring the importance of partner support to maintain an active lifestyle (Yu et al., 2020). Among the chronic conditions studied were OA and depression, which are prevalent in this population. Hughes et al. (2013) highlighted the challenges of applying clinical guidelines, such as those for OA and depression, to patients with multimorbidity. The study emphasized the necessity of patient-centered care and compliance with treatment recommendations in managing comorbid conditions. Wang et al. (2009) focused on the effectiveness of Tai Chi in treating knee OA symptoms, suggesting it may also benefit patients with both OA and depression. Similarly, Knowles et al. (2015) evaluated an integrated collaborative care model for managing depression in patients with multimorbidity, emphasizing the need for a comprehensive approach to address mental health issues in this population. Salisbury et al. (2018) conducted a pragmatic cluster-randomized trial of a patient-centered care model, known as the 3D approach, for patients with multimorbidity. The study aimed to improve health-related quality of life, which is crucial for individuals with OA and depression. Furthermore, Porter et al. (2021) explored the integration of patient-reported outcome measures (PROMs) into routine nurse-led primary care for patients with multimorbidity, highlighting the importance of personalized care and feedback in managing multiple chronic conditions. Overall, the literature suggests that treating depression in patients with OA and multimorbidity requires a comprehensive and patient-centered approach that considers the unique challenges and needs of individuals with multiple chronic conditions. Further research, as recommended by Xu et al., is needed to provide more definitive evidence on multimorbidity management strategies.



4.2.2 Psychometric properties of instruments for assessing depression and anxiety in patients with osteoarthritis

Various studies have examined the psychometric properties of instruments for assessing depression and anxiety in different patient populations. Mystakidou et al. (2007) found that the Impact of Event Scale is a valid research tool for assessing the impact of cancer diagnosis in advanced cancer patients, with construct validity supported by correlations with anxiety and depression. Similarly, Navinés et al. (2012) evaluated the Patient Health Questionnaire as a screening instrument for depression and anxiety in chronic hepatitis C patients, demonstrating reliability and validity in this population. In the context of cancer patients, Kotronoulas et al. (2011) assessed the psychometric properties of the Greek Pittsburgh Sleep Quality Index, highlighting its reliability and validity in measuring sleep quality in patients undergoing chemotherapy. Moreover, Paiva et al. evaluated the European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire in a Brazilian cancer patient cohort, confirming its validity across different educational levels (Paiva et al., 2014). Furthermore, the study by Wardenaar et al. (2010) introduced a short adaptation of the Mood and Anxiety Symptoms Questionnaire, the MASQ-D30, which demonstrated a clearer factor structure and suitability for large-scale psychopathology research. Sklenarova et al. (2015) validated the German version of the Supportive Care Needs Survey for Partners and Caregivers, emphasizing its utility in assessing caregivers’ needs throughout the disease trajectory. While these studies focus on various patient populations, such as cancer and hepatitis C patients, the psychometric properties of instruments for assessing depression and anxiety in patients with OA remain to be explored. Future research could adapt and validate existing instruments, such as the MASQ-D30 or the Patient Health Questionnaire, for use in OA patients to improve the assessment of these common comorbidities in this population.



4.2.3 Depression or anxiety in patients with surgical intervention

Depression and anxiety are common comorbidities in patients undergoing surgical interventions for various medical conditions. In a study by Marks (2009), it was found that these mental health issues impact the disability experienced by patients with hip OA both before and after total hip replacement surgery. This highlights the need to address mental health in patients with OA undergoing surgery. In a study by Kulu et al. (2020), the anxiety-depression and somatization levels of patients scheduled for surgery due to OA were evaluated. Their findings highlight the emotional challenges faced by these patients, emphasizing the importance of interventions targeting anxiety and depression. Furthermore, the study by Luebbert et al. (2001) demonstrated the effectiveness of relaxation training in improving emotional adjustment variables such as depression and anxiety in patients undergoing non-surgical cancer treatment. While this study focused on cancer patients, its findings suggest that similar interventions could benefit OA patients undergoing surgery by alleviating emotional distress. In conclusion, addressing depression and anxiety in patients with OA undergoing surgical interventions is crucial for improving patient outcomes and overall well-being. Interventions such as relaxation training and cognitive-behavioral therapy may play a significant role in reducing emotional distress and improving the surgical experience for these patients. Further research, such as the study proposed by Kaynar et al. (2023) on digital cognitive behavioral intervention for patients undergoing hip and knee arthroplasty surgery, is needed to explore the impact of such interventions on preoperative mood disorders and postoperative outcomes in this patient population.



4.2.4 Other mental diseases in patients with osteoarthritis

Research has shown a significant association between psychiatric disorders and OA in patients. Patients with affective psychoses, such as depression and bipolar disorders, have been found to have an increased risk of developing OA (Huang et al., 2016). Additionally, individuals with RA have a higher risk of developing bipolar disorder compared to those without RA, with a pooled relative risk of 2.06 (Charoenngam et al., 2019). Furthermore, comorbid medical illnesses have been observed in patients with bipolar disorder, with those diagnosed with bipolar II disorder being more likely to have conditions such as gastric ulcers, heart disease, Parkinson’s disease, and rheumatoid arthritis (Forty et al., 2014). A study also found an increased risk of developing Parkinson’s disease in patients with bipolar disorder episodes, as well as those with OA or diabetes (Nilsson et al., 2001). The impact of RA, an autoimmune disease, on patient health has wider implications regarding health policy and costs, highlighting the importance of addressing comorbidities in these patients (Hsu et al., 2014). While S-Adenosyl-L-Methionine (SAMe) has been primarily studied for depression, OA, and liver diseases, it is important to consider its potential effects on individuals with bipolar disorder, as it is characterized by mood swings (Sharma et al., 2017). In conclusion, the relationship between bipolar disorder and OA in patients is complex and warrants further investigation to better understand the underlying mechanisms and implications for patient care. It is crucial for healthcare providers to consider comorbidities and tailor treatment plans accordingly to improve patient outcomes.





5 Conclusion

Using the WOSCC database, we applied bibliometric tools to analyze articles related to OA and depressive disorders from 1994 to 2024. Our goal was to determine publication patterns, identify key contributors, and highlight recent research trends. These insights can guide investigators in understanding the current state of research and identifying new directions for future studies. Our analysis shows a steady increase in annual productivity over the past 15 years, a trend that is likely to continue. Most publications originated from the United States, with Boston University and Stefania Maggi being the most productive institution and author, respectively. The top four research frontiers are “Treating depression in osteoarthritis patients with multimorbidity,” “Psychometric properties of instruments for assessing depression and anxiety in osteoarthritis patients,” “Depression or anxiety in patients with surgical intervention,” and “Other mental diseases in osteoarthritis patients.” We anticipate that our research findings will serve as a roadmap for scholars, guiding them toward promising avenues of exploration. Additionally, these insights will prove invaluable to policymakers and administrators, facilitating informed decision-making and fostering continued progress in this vital field of study.
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Objective: The main objective of this study is to explore the relationships among job stress, job satisfaction, and turnover intentions among bank employees during the COVID-19 pandemic, with a focus on variations across different demographic characteristics.

Methods: A cross-sectional design was employed, and data were collected from 501 bank employees using the Job Stress Questionnaire (JSQ), the Simplified Minnesota Satisfaction Questionnaire (MSQ), and the Intention to Leave Scale (ILS). Descriptive statistics, t-tests, ANOVA, Pearson correlation, and multiple regression analyses were used to test the research hypotheses.

Results: The findings show that job stress is significantly negatively correlated with job satisfaction and positively correlated with turnover intention. Interpersonal relationship stress emerged as the strongest predictor of turnover intention, while job autonomy stress significantly influenced job satisfaction. Demographic factors, including age, income, and education level, moderated these relationships, with younger, higher-income, and more educated employees reporting lower stress and higher satisfaction. Employees with dependents reported higher stress levels, lower job satisfaction, and greater turnover intentions compared to those without dependents.

Conclusion: This study underscores the importance of managing workplace stress and enhancing job satisfaction to reduce turnover intention, particularly during the COVID-19 pandemic. Interventions focused on improving interpersonal relationships and providing targeted support for older and lower-income employees are recommended to mitigate stress and improve retention rates.
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1 Introduction

Job stress, characterized by workplace-induced anxiety and depression, can lead to job dissatisfaction, absenteeism, reduced working hours, and decreased productivity, ultimately impairing an organization’s normal operations (Armitage and Nellums, 2020; Navarro-Prados et al., 2024; Singh et al., 2019; Webster et al., 2010). Job dissatisfaction is a common outcome of work stress, along with symptoms such as depression, anxiety, boredom, frustration, isolation, and hostility. Reduced job satisfaction can lead to turnover due to diminished organizational commitment. Work stress impacts both personal and professional life, imposing significant costs on organizations, making it a critical issue (Singh et al., 2019). Job stress encompasses various symptoms across physiological, psychological, and behavioral aspects. When workplace expectations exceed an individual’s capacity and resources, poor health conditions and even injury can occur (Singh et al., 2019).

In contrast, job satisfaction reflects an individual’s attitude toward their work on the basis of personal perceptions. Job satisfaction enhances individual productivity and organizational commitment, promoting personal well-being and life satisfaction (Sabbarwal et al., 2017). Previous studies have demonstrated that job satisfaction serves as a cornerstone for management policies aimed at enhancing organizational productivity and efficiency (Bottonari et al., 2007). Job satisfaction impacts both individual members and overall organizational performance, whereas stress is a critical factor experienced by workers in numerous professions, directly affecting job satisfaction (Friganovic et al., 2019). Managers should prioritize job satisfaction, as dissatisfied individuals are more likely to delay or be absent from work, whereas satisfied individuals are more efficient and committed (Sabbarwal et al., 2017).

A significant inverse relationship exists between work stress and job satisfaction, with higher levels of work stress being associated with lower job satisfaction (Ahsan et al., 2009). Previous research has consistently shown that job stress predicts job satisfaction; higher work stress leads to lower job satisfaction (Ahsan et al., 2009; Cummins, 1990; Fletcher and Payne, 1980; Klassen et al., 2009; Koslowsky et al., 1995; Landsbergis, 1988; Stamps and Piedmonte, 1986; Vinokur-Kaplan, 1990; Yang et al., 2018). For example, a 2021 study on delivery workers revealed a significant negative correlation between work stress and job satisfaction (r = −0.266, p < 0.01) (Xie et al., 2021). In Taiwan, studies have shown that work stress negatively affects job satisfaction (Chen and Huang, 2019; Wu and Chen, 2022; Zhang and Ru, 2021) and that work stress has a direct negative effect on teachers’ job satisfaction (Wu and Chen, 2022).

The COVID-19 pandemic has caused substantial damage to governments, economies, and businesses globally. In response to the pandemic, numerous governments have implemented various economic policies to protect the real economic sector from the adverse effects of the pandemic. Despite these efforts, many economies remain vulnerable to the ongoing impacts of COVID-19 (Obuobisa-Darko and Sokro, 2023; Takyi et al., 2023). The pandemic has particularly intensified challenges in high-stress work environments, contributing to increased employee dissatisfaction and turnover intention. For example, during the pandemic, stressful work conditions significantly heightened employee dissatisfaction and turnover intentions. Research has shown that enhancing job satisfaction, particularly among nurses, can increase their organizational commitment and reduce turnover intentions (Said and El-Shafei, 2021). Studies have shown that greater psychological workload, lower perceived organizational justice, and greater turnover intention are significantly related to work stress (Chen and Huang, 2019; Feng et al., 2020; Hong, 2021; Hoboubi et al., 2017; Su and Zhu, 2018; Tsai and Lin, 2018; Wang and Huang, 2018; Wu et al., 2022; Xu, 2021; Yang and Lu, 2017; Zhang and Ru, 2021). Research indicates that job satisfaction negatively affects turnover intention (Hong, 2021; Li and Hong, 2022; Lin et al., 2022; Su and Zhu, 2018; Tsai and Lin, 2018; Tsai and Wu, 2022; Wu, 2017; Wu et al., 2022; Xu et al., 2022; Xu, 2021; Zhang and Ru, 2021).

Although much of the literature has focused on healthcare workers, educators, students, and couriers—who were directly impacted by the pandemic owing to their roles in frontline healthcare and educational settings—there has been a relative paucity of research examining the banking sector. Despite this, bank employees faced a unique set of challenges during the pandemic, including increased workloads, accelerated technological changes, heightened customer demands, and stringent compliance requirements. These factors significantly intensify both psychological and physiological stress among bank employees, negatively affecting their job satisfaction and increasing their turnover intention.

This lack of research on bank employees represents a critical gap in our understanding of how the COVID-19 pandemic has affected various professional groups. The increased job stress and decreased job satisfaction among bank employees are pressing concerns, as they directly influence turnover intention, posing substantial risks to organizational stability and performance. High turnover rates can lead to increased recruitment and training costs while also undermining overall organizational effectiveness. As core institutions within the economic system, banks play a vital role in societal stability, and the well-being of their employees is crucial not only to the organization but also to the broader economy. Given these considerations, studying job stress, job satisfaction, and turnover intentions among bank employees during the COVID-19 pandemic is essential. This research aims to fill the existing gap by providing empirical data that can help management develop effective strategies to reduce job stress, increase job satisfaction, and ultimately decrease turnover rates.

On the basis of these premises, the primary aim of this study is to explore and analyze the relationships among job stress, job satisfaction, and turnover intention. The specific objectives are as follows:

1. To examine the variances in job stress, job satisfaction, and turnover intention across individuals from diverse demographic backgrounds.

2. To analyze the interrelationships among job stress, job satisfaction, and turnover intention within a sample of bank employees.

3. To investigate the impact of job stress on job satisfaction among bank employees.

4. To assess the predictive influence of job stress and job satisfaction on turnover intention among bank employees.



2 Methods


2.1 Research framework

The research framework is illustrated in Figure 1. This diagram delineates the relationships among the study variables. Job stress and job satisfaction are the primary independent variables influencing the study, whereas turnover intention serves as the dependent outcome variable. Additionally, diverse demographic backgrounds are considered potential moderating factors that may influence these relationships.
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FIGURE 1
 Research framework.


The research hypotheses of this study are as follows:

1. Research Hypothesis 1 (H1): There are significant variances in job stress, job satisfaction, and turnover intention across individuals from diverse demographic backgrounds.

2. Research Hypothesis 2 (H2): There is a significant correlation among job stress, job satisfaction, and turnover intention.

3. Research Hypothesis 3 (H3): Job stress significantly influences employees’ job satisfaction.

4. Research Hypothesis 4 (H4): Job stress and job satisfaction significantly influence employees’ turnover intention.



2.2 Research instrument

This study employs three attitudinal measurement instruments: the simplified job stress questionnaire (JSQ) from Taiwan’s Ministry of Labor (2020), the Minnesota Satisfaction Questionnaire (MSQ) (University of Minnesota, 2020), and the Intention to Leave Scale (ILS) developed by Scott et al. (1999). The JSQ consists of 23 items, the short-form MSQ contains 20 items, and the ILS includes 4 items. The Job Stress Questionnaire (JSQ) and the Minnesota Satisfaction Questionnaire (MSQ) were utilized in their original forms.

The JSQ demonstrated strong internal consistency, with an overall Cronbach’s α of 0.973 and a cumulative variance explained of 84.274% (KMO = 0.917, p < 0.001). The exploratory factor analysis (EFA) of the Job Stress questionnaire identified a three-factor structure. The rotated sums of squared loadings indicate that the first factor accounts for 22.165% of the total variance, the second factor explains an additional 21.437%, and the third factor contributes 5.506%. Collectively, these three factors explain 49.108% of the total variance, suggesting that the identified factors capture a substantial portion of the variability in job stress among the participants. It consists of three dimensions, namely, job autonomy (Hackman and Oldham, 1975), workload, and interpersonal relationships at the workplace (Spector and Jex, 1998), along with a single item to assess overall job stress. The Cronbach’s α values for the three dimensions were 0.881 (variance explained = 51.568%), 0.870 (variance explained = 67.97%), and 0.998 (variance explained = 99.7%), respectively, with all p values being statistically significant (p < 0.001) and eigenvalues exceeding 1.

Based on the confirmatory factor analysis (CFA) conducted for the Job Stress instrument, both the one-factor and three-factor models were evaluated using several fit indices. The results indicate that the p-value of the Chi-square test for both models is 0, with the Chi-square/df ratio slightly lower for the three-factor model (4.9) compared to the one-factor model (5.1), suggesting a marginally better fit for the three-factor model. The RMSEA (Root Mean Square Error of Approximation) values are higher than the recommended threshold of 0.08 for both models, with the one-factor model showing an RMSEA of 0.090941 and the three-factor model slightly lower at 0.088535, indicating that neither model fits the data exceptionally well according to this index.

However, the CFI (Comparative Fit Index) values are above the threshold of 0.90 for both models, with the one-factor model at 0.983901 and the three-factor model at 0.984742, indicating a good fit for both models according to this index. Similarly, the TLI (Tucker-Lewis Index) values for both models are above the acceptable threshold of 0.90, with the one-factor model at 0.992351 and the three-factor model at 0.992756, again indicating a strong model fit. Finally, the SRMR (Standardized Root Mean Square Residual) values exceed the recommended threshold of 0.08 for both models, with the one-factor model at 0.09976 and the three-factor model slightly lower at 0.096279. Although the SRMR values suggest that neither model achieves an optimal fit, the three-factor model consistently demonstrates marginally better performance across all indices.

These results provide evidence that, while neither model achieves perfect fit across all indices, the three-factor model offers a slightly better fit compared to the one-factor model, supporting its use in subsequent analyses.

The MSQ, in its abbreviated version, measures job satisfaction by evaluating intrinsic and extrinsic factors. This classification is grounded in Herzberg’s two-factor theory, which asserts that intrinsic motivators and extrinsic hygiene factors play distinct roles in shaping an individual’s job satisfaction (Sonnenschein et al., 2022). Intrinsic and extrinsic factors are commonly assessed in job satisfaction evaluations, as posited by Herzberg’s two-factor theory. Intrinsic factors, related to the nature of the job and internal fulfillment, include elements such as job challenge, significance, achievement, personal growth opportunities, and self-fulfillment. Conversely, extrinsic factors pertain to external conditions and the work environment, such as salary and benefits, work conditions, interpersonal relationships, job security, and organizational policies. These dimensions influence overall job satisfaction by addressing different aspects of the work experience (Wang et al., 2021). The MSQ also demonstrated acceptable reliability, with an overall Cronbach’s α of 0.816 and a cumulative variance explained of 61.116% (KMO = 0.897, p < 0.001). The MSQ measures two dimensions, intrinsic and extrinsic factors, with Cronbach’s α values of 0.882 (variance explained = 41.260%) and 0.805 (variance explained = 46.237%), respectively. Both dimensions had eigenvalues greater than 1, and the results were statistically significant (p < 0.001).

Additionally, the intention-to-leave scale (ILS), which was originally developed by Scott et al. (1999) through the combination of items from questionnaires by Mobley (1977) and Hom et al. (1984), was modified in this study by incorporating four positively worded items. This adaptation aimed to enhance respondent comprehension and facilitate completion. The original semantics of the ILS items were revised into positive statements to improve clarity and ease of response for participants.

All three research questionnaires—the Job Stress Questionnaire (JSQ), the Minnesota Satisfaction Questionnaire (MSQ), and the Intention to Leave Scale (ILS)—utilize a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). In the JSQ, higher scores originally indicated lower levels of stress. However, to ensure consistency and facilitate accurate analysis, these scores were reversed so that higher scores uniformly represented greater levels of stress. This adjustment included four items that were initially reverse-coded and were also rescored to align with this approach. In the satisfaction and turnover intention questionnaires, a higher score indicates greater satisfaction and turnover intention, respectively, with no reverse-coded items present in these questionnaires. Moreover, in our study, we made minimal modifications to the questionnaires specifically focusing on language adjustments to better align with our research context and participant demographics. We have ensured that the scale’s integrity and validity were preserved throughout the process.



2.3 Samples and data collection

The research sample for this study was drawn from banks in central Taiwan, with data collection conducted via Google Forms and electronic questionnaires distributed via Line and email. A total of 551 questionnaires were distributed via convenience sampling, and after 50 incomplete responses were excluded, 501 valid responses remained, resulting in a valid response rate of approximately 91%. Participation was entirely voluntary, and stringent anonymization procedures were not needed, as participants were not asked to disclose their names or identify specific service institutions.

As for the exclusion of 50 questionnaires, they were excluded because they did not meet the completion criteria for analysis. Specifically, the demographic background variables were intentionally set as optional in the questionnaire to respect respondents’ autonomy, allowing them the freedom to choose whether to provide such information. However, 50 questionnaires were returned with incomplete demographic data, which led to their exclusion. This decision was made to ensure that the dataset used for analysis was both complete and robust, preserving the integrity of the research findings.

The foundational information about the research samples is briefly presented below, with comprehensive and detailed distributional data provided in Table 1.



TABLE 1 Frequency distribution of demographic variables.
[image: Table1]

The sample consisted of 42.7% male and 57.3% female respondents, indicating a greater number of female participants. The largest age group was 31–40 years old, accounting for 46.1% of the sample, followed by the 41–50 age group at 37.3%, and those 30 years old and younger made up 6.0% of the sample.

In terms of monthly income, the most common range was NT$30,001–35,000, accounting for 38.1% of the respondents, followed by NT$35,001–50,000, accounting for 36.1%, and those earning NT$50,001 and above, accounting for 7.3%. With respect to education level, 47.5% of the respondents had a college education (including those who did not complete their degree), followed by those with a master’s degree or higher (including those currently studying or who did not complete their degree) at 39.3%, and those with a high school education or less at 13.2%.

Nonsupervisory positions accounted for 57.2% of the sample, whereas supervisory positions accounted for 42.8%. The majority of the respondents were unmarried (76.8%), with 23.2% being married. Additionally, respondents without dependents composed 22% of the sample, whereas those with dependents made up 78% of the sample.



2.4 Procedure

The procedure for this study was carefully designed to ensure a thorough and reliable data collection process. The data collection period for this study spanned from May 1, 2022, to September 30, 2022. Participants were recruited from banks located in central Taiwan, specifically in Miaoli County, Taichung City, Changhua County, Yunlin County, and Nantou County. The selection of banks was guided by official data from Central Bank of Republic of China (2022), which identified 625 branches of domestic banks and 4 branches of foreign banks operating in the central region during 2022. It is important to note that this study did not include other financial institutions such as credit cooperatives, credit departments of farmers’ and fishermen’s associations, life insurance companies, property insurance companies, and financial holding companies. Participants were recruited from banks in central Taiwan, specifically from Miaoli County, Taichung City, Changhua County, Yunlin County, and Nantou County. To extend the survey’s reach, bank employees, faculty members from educational institutions, and members of various organizations and civil associations were enlisted to help distribute the questionnaires. Additionally, friends and family were encouraged to invite eligible participants. The study’s purpose was clearly communicated, and participants were invited to participate voluntarily.

Eligible participants were required to be current bank employees in central Taiwan. Informed consent was obtained at the start of the questionnaire. Those who did not provide consent or did not meet the inclusion criteria were excluded from the study. The participants were also instructed to carefully read the informed consent information before providing demographic details and completing a 47-item questionnaire, which took approximately 30–35 min. The survey was conducted anonymously to protect participant confidentiality.

To ensure the reliability and validity of the data collection, the survey was pretested with a small sample of bank employees. Feedback from the pretest was used to refine the questionnaire, enhancing its clarity and effectiveness. The emphasis on anonymity was intended to encourage honest and accurate responses.

Moreover, the survey conducted in this study was in full compliance with the principles of the Declaration of Helsinki. Informed consent was obtained from all participants. At the beginning of the survey, the participants were provided with detailed information about the study and consented to participate. They then provided their demographic information before completing the questionnaire. The survey was administered anonymously, ensuring that no personal identifiers could be traced from the data.



2.5 Data analysis

For the data analysis, IBM SPSS Statistics version 24 was used to perform both descriptive and inferential statistical analyses. Descriptive statistics, including percentages, were used to present the distribution of the demographic data. The current levels of job stress, job satisfaction, and turnover intention within the sample were summarized via means and standard deviations. To investigate potential differences in job stress, job satisfaction, and turnover intention across diverse demographic groups (H1), ANOVA or t tests were applied, depending on the number of groups compared. Pearson’s product–moment correlation analysis was conducted to examine the relationships between job stress, job satisfaction, and turnover intention (H2). Multiple regression analysis was subsequently performed to assess the predictive power of job stress for job satisfaction and the combined predictive power of job stress and job satisfaction for turnover intention (H3 and H4). These statistical methods were selected to ensure a comprehensive and accurate analysis, align with the research hypotheses and support the robustness and reliability of the findings.




3 Results


3.1 Current status of job stress, job satisfaction, and turnover intention

Table 2 presents the descriptive statistics for job stress (JSQ), job satisfaction (MSQ), and turnover intention (TI) among the 501 participants. The mean scores for job stress were 1.818 (SD = 0.559) for job autonomy stress, 2.005 (SD = 0.678) for workload stress, and 2.098 (SD = 0.863) for work-related stress, with an overall mean score of 1.968 (SD = 0.664). For job satisfaction, the mean scores were 3.561 (SD = 0.303) for intrinsic job satisfaction and 3.987 (SD = 0.398) for extrinsic job satisfaction, with an overall mean score of 3.371 (SD = 0.303). The overall mean score for turnover intention was 2.044 (SD = 0.768). These results suggest that the participants experienced relatively low job stress, high job satisfaction, and relatively low turnover intention.



TABLE 2 Summary of descriptive statistics for job stress, job satisfaction, and turnover intention.
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3.2 Results of demographic differences


3.2.1 Gender

An independent samples t test was conducted to examine gender differences in job stress, job satisfaction, and turnover intention, with the results summarized in Table 3. No significant gender differences were found in job autonomy stress (t(499) = 1.840, p = 0.066), workload stress (t(499) = 0.574, p = 0.566), work relationship stress (t(499) = 0.202, p = 0.840), or the overall average job stress (t(499) = 0.835, p = 0.404). Similarly, no significant gender differences were observed in intrinsic job satisfaction (t(499) = −0.548, p = 0.584), extrinsic job satisfaction (t(499) = −0.172, p = 0.863), or the overall average job satisfaction (t(499) = −0.420, p = 0.675). Additionally, there was no significant gender difference in turnover intention (t(499) = 0.282, p = 0.778). These results suggest that there are no significant gender differences in job stress, job satisfaction, or turnover intention among the participants in this study.



TABLE 3 Independent samples t test results for gender differences in job stress, job satisfaction, and turnover intention.
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3.2.2 Age

One-way ANOVA revealed significant age-related differences in job stress, job satisfaction, and turnover intention, as detailed in Table 4. Significant differences were observed across age groups for job autonomy stress (F(3, 497) = 19.110, p < 0.001), workload stress (F(3, 497) = 10.893, p < 0.001), work relationship stress (F(3, 497) = 6.842, p < 0.001), and overall job stress (F(3, 497) = 12.209, p < 0.001), with participants aged over 50 years reporting the highest levels of job stress across all dimensions.



TABLE 4 One-way ANOVA results for age differences in job stress, job satisfaction, and turnover intention.
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Age groups also differed significantly in intrinsic job satisfaction (F(3, 497) = 11.905, p < 0.001), extrinsic job satisfaction (F(3, 497) = 22.211, p < 0.001), and overall job satisfaction (F(3, 497) = 20.643, p < 0.001), with younger participants (under 30) reporting the highest levels of job satisfaction across all dimensions. Turnover intention also varied significantly by age (F(3, 497) = 6.863, p < 0.001), with older participants (over 50) showing greater intentions to leave their jobs than younger participants do. These findings indicate that younger employees experience lower levels of job stress and greater job satisfaction, whereas older employees report greater job stress and greater turnover intention.



3.2.3 Monthly income

One-way ANOVA revealed significant differences in job stress, job satisfaction, and turnover intention based on monthly income (see Table 5). Job autonomy stress (F(3, 497) = 10.766, p < 0.001), workload stress (F(3, 497) = 6.658, p < 0.001), work relationship stress (F(3, 497) = 4.506, p < 0.001), and overall job stress (F(3, 497) = 7.298, p = 0.04) differed significantly across income levels, with lower-income participants (≤TWD 30,000) reporting higher stress levels.



TABLE 5 One-way ANOVA results for monthly income differences in job stress, job satisfaction, and turnover intention.
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With respect to job satisfaction, significant income differences were found for both intrinsic (F(3, 497) = 5.075, p = 0.002) (F(3, 497) = 5.075, p = 0.002) (F(3, 497) = 5.075, p = 0.002) and extrinsic job satisfaction (F(3, 497) = 10.275, p < 0.001) (F(3, 497) = 10.275, p < 0.001) (F(3, 497) = 10.275, p < 0.001). Higher income groups reported significantly greater job satisfaction. The mean score for intrinsic job satisfaction was highest among those earning more than 50,000 TWD (M = 3.618, SD = 0.268), whereas the lowest income group reported the lowest satisfaction levels (M = 3.464, SD = 0.352).

Finally, significant differences were observed in overall turnover intention (F(3, 497) = 4.321, p = 0.005) (F(3, 497) = 4.321, p = 0.005) (F(3, 497) = 4.321, p = 0.005), with higher turnover intention reported by the lowest income group. The mean turnover intention score for this group was 2.172 (SD = 0.736), which was significantly higher than that for those earning more than 50,000 TWD.

These findings suggest that lower-income employees experience greater job stress and turnover intention, whereas higher-income employees report greater job satisfaction. This finding supports Hypothesis 1 (H1), indicating that monthly income significantly influences job stress, job satisfaction, and turnover intention among employees.



3.2.4 Education level

One-way ANOVA revealed significant differences in job stress, job satisfaction, and turnover intention by education level (see Table 6). Significant differences were found in job autonomy stress (F(2, 498) = 4.163, p = 0.010), workload stress (F(2, 498) = 3.379, p = 0.035), and overall job stress (F(2, 498) = 3.705, p = 0.025), with lower stress reported by those with a university or college degree than by those with a high school education or below. However, no significant differences were observed in work relationship stress (F(2, 498) = 2.863, p = 0.058).



TABLE 6 One-way ANOVA results for education level differences in job stress, job satisfaction, and turnover intention.
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In terms of job satisfaction, both intrinsic (F(2, 498) = 13.087, p < 0.001) and extrinsic job satisfaction (F(2, 498) = 9.045, p < 0.001), as well as overall job satisfaction (F(2, 498) = 12.494, p < 0.001), were higher among those with more advanced education. Turnover intention, however, did not significantly differ by education level (F(2, 498) = 2.964, p = 0.053). These findings suggest that higher education, particularly at the master’s degree or above, is associated with lower job stress and higher job satisfaction. Individuals with advanced degrees reported less job autonomy stress and greater intrinsic and extrinsic satisfaction. However, education level did not significantly impact work relationship stress or turnover intention, highlighting the role of higher education in enhancing job satisfaction and reducing stress, whereas its influence on turnover intention appears limited.



3.2.5 Job position

Independent samples t tests revealed no significant differences between supervisory and nonsupervisory positions in terms of job stress, job satisfaction, or turnover intention (see Table 7). Specifically, there were no significant differences in job autonomy stress (t(499) = 0.550, p = 0.583), workload stress (t(499) = 0.282, p = 0.778), interpersonal relationship stress (t(499) = 0.107, p = 0.914), or overall job stress (t(499) = 0.298, p = 0.766).



TABLE 7 Independent samples t test results for job position differences in job stress, job satisfaction, and turnover intention.
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Similarly, no significant differences were observed in intrinsic job satisfaction (t(499) = −0.282, p = 0.778), extrinsic job satisfaction (t(499) = −0.345, p = 0.730), or overall job satisfaction (t(499) = −0.679, p = 0.726). Turnover intention also did not differ significantly between supervisory and nonsupervisory positions (t(499) = 0.169, p = 0.866). These results indicate that there are no significant differences between supervisory and nonsupervisory positions in terms of job stress, job satisfaction, or turnover intention.



3.2.6 Marital status

Independent samples t tests revealed no significant differences between married and single participants in terms of job stress, job satisfaction, or turnover intention (see Table 8). Specifically, there were no significant differences in job autonomy stress (t(499) = −1.134, p = 0.257), workload stress (t(499) = −0.562, p = 0.574), interpersonal relationship stress (t(499) = −0.165, p = 0.869), or overall job stress (t(499) = −0.528, p = 0.561).



TABLE 8 Independent samples t test results for marital status differences in job stress, job satisfaction, and turnover intention.
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Similarly, no significant differences were found in intrinsic job satisfaction (t(499) = 1.091, p = 0.141), extrinsic job satisfaction (t(499) = 1.384, p = 0.276), or overall job satisfaction (t(499) = −0.151, p = 0.167). Turnover intention also did not differ significantly between married and single participants (t(499) = −0.151, p = 0.880). These findings indicate that marital status does not significantly affect job stress, job satisfaction, or turnover intention.



3.2.7 Dependents’ status

Table 9 presents the independent samples t test results comparing job stress, job satisfaction, and turnover intention between employees with and without dependents. The findings indicate that employees with dependents reported significantly greater levels of job autonomy stress (M = 1.864 vs. M = 2.752), workload stress (M = 2.049 vs. M = 1.849), interpersonal stress (M = 2.148 vs. M = 1.918), and overall job stress (M = 2.014 vs. M = 1.805) than did those without dependents.



TABLE 9 Independent samples t test results for dependent status differences in job stress, job satisfaction, and turnover intention.
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Additionally, employees with dependents had significantly lower intrinsic (M = 3.546 vs. M = 3.612), extrinsic (M = 3.958 vs. M = 4.089), and overall job satisfaction (M = 3.711 vs. M = 3.803). Turnover intention was also greater among employees with dependents (M = 2.087 vs. M = 1.891). These results suggest that employees with dependents experience greater job stress, lower job satisfaction, and greater turnover intention than do those without dependents.




3.3 Results of the correlation matrix

Table 10 presents the Pearson correlation coefficients among the dimensions of job stress, job satisfaction, and turnover intention. The analysis reveals several significant correlations at the p < 0.001 level. Among the job stress dimensions, strong positive correlations were observed between workload stress and interpersonal relationship stress (r = 0.930) and between job autonomy stress and the overall average level of job stress (r = 0.897).



TABLE 10 Correlation matrix for job stress, job satisfaction, and turnover intention.
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The strong positive correlation between workload stress and interpersonal relationships stress (r = 0.930) indicates that as employees experience more workload stress, they tend to also experience higher levels of interpersonal relationships stress. These two types of stress tend to increase together. In other words, an increase in workload may lead to more challenging or strained interpersonal relationships at work.

Similarly, the strong positive correlation between job autonomy stress and the overall average of job stress (r = 0.897) suggests that when employees experience greater job autonomy stress, their overall level of job stress also tends to be higher. This implies that the less autonomy employees have in their work, the higher their overall perceived job stress becomes. These strong positive correlations demonstrate that different types of job stress are interrelated. When stress in a dimension increases, stress in other dimensions often rises as well, further emphasizing the multidimensional impact of stress in the workplace.

Additionally, the overall average job stress is strongly negatively correlated with both intrinsic job satisfaction (r = −0.705) and extrinsic job satisfaction (r = −0.607). These findings indicate that higher levels of job stress are consistently associated with lower job satisfaction. Moreover, turnover intention is positively correlated with the overall average level of job stress (r = 0.704) and negatively correlated with both intrinsic (r = −0.441) and extrinsic job satisfaction (r = −0.511), suggesting that employees experiencing greater job stress and lower job satisfaction are more likely to have greater turnover intentions. These results present the interconnectedness of job stress, job satisfaction, and turnover intention, highlighting the importance of addressing stress factors in the workplace to increase job satisfaction and reduce turnover intention.



3.4 Results of regression analysis


3.4.1 Regression analysis results for predicting intrinsic job satisfaction

Table 11 shows that job autonomy stress significantly predicts intrinsic job satisfaction (F = 227.217, p < 0.001), explaining 31.3% of the variance (R2 = 0.313). The Durbin–Watson statistic of 1.847 indicates no autocorrelation. Moreover, Table 11 shows the coefficients, with job autonomy stress having a significant negative effect on intrinsic job satisfaction (β = −0.559, p < 0.001). The unstandardized coefficient is −0.303, with a standard error of 0.020. The VIF of 1 confirms that there is no multicollinearity. These results support H₃, indicating that job autonomy stress is a significant predictor of intrinsic job satisfaction.



TABLE 11 Regression analysis summary for predicting intrinsic job satisfaction.
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3.4.2 Regression analysis results for predicting extrinsic job satisfaction

Table 12 shows that job autonomy stress significantly predicts extrinsic job satisfaction (F = 481.561, p < 0.001), explaining 49.1% of the variance (R2 = 0.491). Adding interpersonal relationship stress to Model 2 slightly improved the model, increasing the explained variance to 49.8% (R2 = 0.498, F = 246.896, p < 0.001). Moreover, Table 12 indicates that job autonomy stress has a strong negative effect on extrinsic job satisfaction (β = −0.701, p < 0.001), whereas interpersonal relationship stress has a small but significant positive effect (β = 0.122, p < 0.05). No multicollinearity issues were detected. These results confirm that both job autonomy stress and interpersonal relationship stress are significant predictors of extrinsic job satisfaction (H3).



TABLE 12 Regression analysis summary for predicting extrinsic job satisfaction.
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3.4.3 Regression analysis results for predicting the overall average turnover intention

Table 13 presents the regression analysis model summary and ANOVA results for predicting the overall average turnover intention (H₄). Model 1, which includes interpersonal relationship stress as the sole predictor, explains 93.7% of the variance (R2 = 0.937, F = 7477.020, p < 0.001). As additional predictors are included in Models 2 through 4, the explained variance slightly increases, with Model 4 achieving an R2 of 0.942 (F = 2022.673, p < 0.001).



TABLE 13 Regression analysis summary for predicting the overall average turnover intention.
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Moreover, Table 13 shows that interpersonal relationship stress is the strongest positive predictor of turnover intention across all the models (β = 0.990 in Model 4, p < 0.001). Intrinsic job satisfaction, job autonomy stress, and extrinsic job satisfaction have significant negative effects on turnover intention, with β values of −0.068, −0.088, and −0.033, respectively (all p < 0.05). The variance inflation factor (VIF) values indicate no serious multicollinearity issues. These results confirm that interpersonal relationship stress is a dominant predictor of turnover intention, with job satisfaction and job autonomy stress also playing significant roles (H4).





4 Discussions

This study aimed to investigate the relationships among job stress, job satisfaction, and turnover intentions among bank employees in central Taiwan during the COVID-19 pandemic, with a focus on demographic differences. The findings provide several significant insights into how the pandemic has shaped these relationships within the banking sector, and they also resonate with or diverge from previous research.


4.1 Demographic differences in job stress, job satisfaction, and turnover intention

The analysis revealed that age, income, education level, and dependent status significantly influenced job stress, job satisfaction, and turnover intention during the COVID-19 pandemic. This finding supports Hypothesis 1, confirming that certain demographic variables exhibit significant differences.

The results of this study show that younger employees reported lower levels of job stress and higher job satisfaction than their older counterparts did. This finding suggests that younger workers may have perceived the global economic downturn as limiting better job opportunities and demonstrated greater adaptability to the rapidly changing work environments brought about by the pandemic. However, these results contrast with those reported by Peter et al. (2024), who reported that younger healthcare professionals exhibited a greater intention to leave both their organizations and the profession prematurely across various work settings. Similarly, Liu et al. (2019) reported that younger rural health workers (under 41 years old), earning a monthly income of $326.8–$490.1 and working in township hospitals, were more likely to express turnover intentions when experiencing low job satisfaction. The discrepancies between these findings and those of the current study may be attributable to differences in the industries and contexts represented within the study samples.

Furthermore, the increased levels of stress and turnover intentions observed among older employees during the pandemic underscore the specific vulnerabilities of this demographic in crisis contexts. Specifically, older employees experienced heightened stress levels and exhibited a greater tendency to consider leaving their jobs during the pandemic. These findings emphasize the need to address the specific needs and challenges of older workers when navigating crisis scenarios, suggesting that targeted interventions may be needed to support this demographic effectively.

The present study revealed that monthly income significantly influences employees’ job stress, job satisfaction, and turnover intention, which aligns with findings from previous studies (Liu et al., 2019; Yan et al., 2021). Specifically, employees with lower income (<30,000 TWD) presented higher levels of job stress and turnover intention and lower job satisfaction, which may reflect the increased economic pressure and job insecurity they face. This outcome supports stress theory, suggesting that financial hardship can exacerbate psychological stress and job dissatisfaction, ultimately leading to a greater likelihood of turnover (Hur, 2024). Conversely, the study revealed that higher-income groups reported significantly greater job satisfaction, which may be attributed to the financial security and resources provided by higher earnings. This finding is consistent with prior research, which underscores the role of economic compensation in enhancing job satisfaction and reducing turnover intention (Hur, 2024; Yan et al., 2021).

Moreover, the significant differences observed in job autonomy stress, workload stress, and work relationship stress across income levels further highlight the critical role that economic factors play in the work environment. These findings suggest that to improve overall job satisfaction and reduce turnover rates, organizations should consider revising their compensation structures, particularly by providing additional support to lower-income employees to alleviate their work-related stress. This study underscores the importance of monthly income as a key variable influencing job stress, job satisfaction, and turnover intention. Future research could further explore how other socioeconomic factors, such as career advancement opportunities and professional development, impact employee attitudes and behaviors across different income levels.

In this study, educational attainment did not significantly affect turnover intention during the COVID-19 pandemic. Although this finding contrasts with the results reported by Federico et al., McCloskey, and Braito and Caston, who reported that higher educational attainment was associated with increased turnover rates (Chen et al., 2022), the results of this study suggest that other factors, such as workplace support and resilience, may have played a more critical role in influencing turnover intention during this period.

The finding that job position (i.e., supervisory vs. nonsupervisory roles) did not significantly impact job stress, job satisfaction, or turnover intention is somewhat surprising, particularly compared with studies that indicated a higher job position, higher job satisfaction and lower or higher turnover intention among supervisors by Yin and Ana and Weisman (Chen et al., 2022). This discrepancy could be attributed to the unique context of the banking sector during the pandemic, where stressors may have been more evenly distributed across different job roles.

Moreover, the effects of marital status and gender on job stress, job satisfaction, and turnover intention were not statistically significant in this study. These findings differ from those of previous research by Mobley, Marsh, and Mannari, as cited by Chen et al. (2022). However, this study revealed that employees with dependents faced significantly greater challenges during the COVID-19 pandemic. This variation suggests that the relationship between these demographic factors and work-related outcomes may be more complex and context-dependent than previously assumed. Nonetheless, the need for organizational policies that support work–life balance, particularly during crises, remains crucial.



4.2 Correlation and regression analysis of job stress, job satisfaction, and turnover intention

The findings from the Pearson correlation analysis reveal significant relationships between various job stress factors, job satisfaction, and turnover intentions among employees. Specifically, job autonomy stress, workload stress, and interpersonal relationship stress were all positively correlated with overall job stress, indicating that increases in these specific stressors correspond with increases in overall job stress. Furthermore, these stressors were negatively correlated with both intrinsic and extrinsic job satisfaction, suggesting that higher levels of job-related stress are associated with lower job satisfaction across different dimensions, which aligns with the literature on occupational stress and its impact on work outcomes (Ahsan et al., 2009; Cummins, 1990; Fletcher and Payne, 1980; Klassen et al., 2009; Koslowsky et al., 1995; Landsbergis, 1988; Stamps and Piedmonte, 1986; Vinokur-Kaplan, 1990; Yang et al., 2018). This finding supports Hypothesis 2, confirming the relationships among job stress factors, job satisfaction, and turnover intentions among employees.

The regression analysis further highlights the pivotal role of job autonomy stress in predicting both intrinsic and extrinsic job satisfaction. The results demonstrate that job autonomy stress significantly predicts intrinsic and extrinsic job satisfaction, emphasizing that a lack of control or autonomy in one’s job significantly diminishes overall job satisfaction. This finding is supported by Deci and Ryan’s (1985) self-determination theory, which emphasizes the importance of autonomy in fostering intrinsic motivation and satisfaction. Additionally, the introduction of interpersonal relationship stress in predicting extrinsic job satisfaction reveals a unique insight: while job autonomy stress negatively impacts satisfaction, strong interpersonal relationships may partially mitigate this effect, particularly in the extrinsic dimension of job satisfaction. This finding is consistent with social support theory, which posits that positive social interactions at work can buffer the negative effects of job stress (House, 1981). When examining turnover intention, the regression models indicate that interpersonal relationship stress is the most substantial predictor, followed by intrinsic job satisfaction and job autonomy stress. These findings align with broader literature suggesting that poor interpersonal relationships in the workplace can significantly increase turnover intentions (Jiang et al., 2022; Li et al., 2022), whereas high levels of job satisfaction, particularly intrinsic satisfaction, can buffer against the desire to leave (Obuobisa-Darko and Sokro, 2023; Takyi et al., 2023; Said and El-Shafei, 2021; Wang and Huang, 2018; Wu et al., 2022; Hong, 2021; Zhang and Ru, 2021; Xu, 2021; Chen and Huang, 2019; Feng et al., 2020; Yang and Lu, 2017; Tsai and Lin, 2018; Su and Zhu, 2018; Hoboubi et al., 2017; Wu, 2017; Wu et al., 2022; Li and Hong, 2022; Lin et al., 2022; Hong, 2021; Zhang and Ru, 2021; Xu, 2021; Xu et al., 2022; Tsai and Lin, 2018; Tsai and Wu, 2022; Su and Zhu, 2018). These findings support Hypotheses 3 and 4.

In conclusion, this study highlights the critical importance of managing job stressors, particularly job autonomy stress and interpersonal relationship stress, to increase job satisfaction and reduce turnover intention. The results emphasize that organizations should focus on improving job autonomy and fostering positive interpersonal relationships in the workplace. These efforts could substantially mitigate the adverse effects of job stress on job satisfaction and turnover, promoting a more stable and satisfactory workforce during challenging times such as the COVID-19 pandemic. Furthermore, future research should continue to explore these dynamics in different organizational contexts to further validate these findings and inform effective stress management interventions.



4.3 Practical implications for the banking sector during the pandemic

Although these findings were collected during the COVID-19 pandemic, they provide valuable insights that can guide banks in addressing similar challenges in the future. The results suggest that organizations should prioritize interventions targeting key stressors, such as offering tailored support for older employees, lower-income workers, and those with dependents. This recommendation underscores the importance of customized organizational support in crisis contexts. Moreover, fostering a positive work environment that emphasizes strong interpersonal relationships is crucial, particularly during times of crisis, as evidenced by the significant link between relationship stress and turnover intention identified in this study.



4.4 Limitations and future research suggestions

Although this study offers valuable insights, its limitations must be acknowledged. The cross-sectional design limits the ability to draw causal conclusions, and the focus on bank employees in central Taiwan may restrict the generalizability of the findings to other regions or industries. The context of the COVID-19 pandemic likely influenced the results, making it essential for future research to consider longitudinal studies that explore how these dynamics evolve over time, particularly in response to organizational interventions during and after crises. Expanding research to include diverse industries and regions would provide a more comprehensive understanding of these dynamics in various contexts. Future research should consider employing longitudinal designs to better establish causal relationships. Expanding the sample to include bank employees from different regions or countries would increase the generalizability of the results. Additionally, future studies could explore other factors, such as organizational culture and leadership style, which may also influence job stress, job satisfaction, and turnover intention.

In conclusion, this study underscores the critical importance of addressing job stress and turnover intention within the banking sector, particularly considering demographic differences. By implementing targeted strategies to effectively manage job stress and enhance job satisfaction, banks can significantly improve employee retention and overall organizational performance. The findings of this study have substantial theoretical and practical implications. Theoretically, this research deepens the understanding of the interplay between job stress, job satisfaction, and turnover intention in the banking industry, highlighting the influence of demographic factors. Practically, the results indicate that bank management should prioritize improving work relationships and managing job autonomy stress as key strategies to mitigate turnover intentions. Tailored stress management programs and initiatives designed to increase job satisfaction across different demographic groups could be effective approaches to bolster employee retention.




5 Conclusion

This study provides valuable insights into the relationships among job stress, job satisfaction, and turnover intentions among bank employees in central Taiwan during the COVID-19 pandemic. The findings reveal that job stress significantly negatively impacts job satisfaction and positively correlates with turnover intention, underscoring the importance of managing workplace stress to maintain employee satisfaction and reduce turnover rates during challenging periods. Demographic factors, including age, income, education level, and dependent status, significantly moderated these relationships. Employees with dependents reported greater job stress and turnover intention and lower job satisfaction, highlighting the need for targeted support to alleviate these pressures. Similarly, younger, higher-income, and more educated employees experienced lower stress and higher satisfaction, suggesting that they may have better coping mechanisms or resources. In contrast, older employees, those with lower incomes, and those with less education might benefit from additional support and resources to help them manage stress and enhance job satisfaction during such crises.

The study also identified interpersonal relationship stress as the strongest predictor of turnover intention, emphasizing the critical role of workplace relationships in employee retention. Enhancing the quality of interpersonal interactions and providing support for positive workplace relationships are effective strategies for reducing turnover, particularly in high-stress environments such as banking during a global crisis. The findings suggest that organizations should prioritize interventions that reduce job stress and enhance job satisfaction, with tailored strategies for older employees, lower-income workers, less educated employees, and those with dependents, who were found to be more vulnerable to high stress and low satisfaction during the pandemic. Offering financial planning resources, continuing education opportunities, and flexible work arrangements could be beneficial for these groups. Whereas this study offers important insights, its cross-sectional design and focus on a specific geographic region limit the generalizability of the findings. Future research should adopt longitudinal approaches to better understand the evolving dynamics of job stress, job satisfaction, and turnover intention over time and consider expanding the research to other sectors and regions.

In conclusion, managing job stress and fostering job satisfaction are crucial for reducing turnover intentions among bank employees, especially during crises such as the COVID-19 pandemic. Organizations should focus on improving interpersonal relationships, supporting vulnerable demographic groups, and providing targeted support for employees with dependents to enhance overall employee well-being and retention.
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Objectives: To study the relationship between the occupational stress model, specifically the Job Demand-Control Model of Karasek, physical activity level and sedentary behavior.

Method: This is a cross-sectional, observational, descriptive study. A self-administered questionnaire was distributed to 100 volunteers working at Clermont Auvergne University. The questionnaire included the Karasek questionnaire and the International Physical Activity Questionnaire.

Results: The results reveal that occupational characteristics play a significant role, with individuals exhibiting high job control showing reduced sitting time and increased physical activity compared to those with low job control. Job strain was associated with increased sitting time and decreased physical activity. Further analysis revealed that being in a state of job strain significantly predicted sitting for more than 7 h per day. Similarly, job strain and isostrain were explanatory factors for having a low to moderate physical activity level. Logistic regression quantified the risks, indicating that sitting for more than 7 h per day increased the risk of job strain by 4.80 times, while high physical activity levels and being male reduced the risk by 79 and 84%, respectively. Job strain also increased the risk of prolonged sitting by 5.06 times and low to moderate physical activity levels by 5.15 times. Additionally, mediation analysis revealed that a substantial portion of the association between sitting time and job strain was mediated by physical activity, and vice versa, emphasizing the interconnected nature of sedentary behavior and physical activity in influencing occupational stress.

Conclusion: The study highlights the impact of sedentary behavior on occupational stress, assessed using Karasek’s Job-Demand-Control Model. Despite being less studied, sedentary behavior appears to be a relevant contributor to occupational stress. Furthermore, the results emphasize the significant role of physical activity levels, suggesting that it plays a substantial part in the relationship between sedentary behavior and occupational stress.
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1 Introduction

Work has undergone significant changes over the past few decades, with increasing attention on employee well-being and mental health (1). One of the main shifts has been the rise of technological advancements, including digital revolution and task automation, which have boosted productivity but also contributed to a decline in manual work in favor of more sedentary jobs (2). Additionally, the integration of digital tools has transformed the nature of work, requiring employees to develop new skills and adapt to rapidly changing technologies (3). These evolutions have been modulated by social, economic, and technological factors, that have both positive and negative impacts on individuals and society as a whole (4). While physical activity is recognized for its beneficial effects on health (5), sedentary behavior has a wide range of negative impacts (6, 7). Sedentary behavior is defined as “Any waking behaviors characterized by an energy expenditure ≤1.5 METs, while in a sitting, reclining, or lying posture” (8). A sedentary lifestyle is a major contributor to preventablemortality in developed countries, with the majority of the working population spending around a third of their waking hours seated (9). Coupled with the increasing demands and pressures of the modern workplace, a sedentary lifestyle has made stress at work a common issue affecting millions globally (10). According to the WHO, stress can be defined as “a state of worry or mental tension caused by a difficult situation” while work-related stress refers to “the response people may have when presented with work demands and pressures that are not matched to their knowledge and abilities and which challenge their ability to cope.” Stress is recognized as a significant public health problem, especially when it becomes chronic and leads to adverse health outcomes (11). There are several methods for assessing stress at work, but one of the reference models is the “Job Demand-Control-Support” (JDCS) model of Karasek, that assesses psychological demand, decision latitude and social support (12–15). The combination of the two dimensions leads to the creation of four quadrants: Active (high demand, high control), where employees find their work challenging but have the resources and control to manage the demands effectively; Low-strain (low demand, high control), where jobs are less stressful, but may lack stimulation or challenge; Passive (low demand, low control), where jobs may be monotonous and less engaging, potentially leading to feelings of boredom or disinterest; and finally, High-strain (high demand, low control), where employees face high demands without sufficient control. This last quadrant reflects the work-related stress, and is also called “Job strain.” Adding low support to this quadrant leads to an “Isostrain” situation that has the highest risk of stress-related health issues, as employees face high demands, limited control, and lack social support. The impact of Job strain and Isostrain is well documented and can lead to a large number of physical and mental health problems. Stress at work is well known for its relation with mental, physical, and social well-being, including increased mortality (16–19). Simultaneous presence of prolonged sitting and stress in the workplace, generated by transitions in the world of work, has significant implications for both physical and mental well-being (20). Therefore, understanding the causes and consequences of occupational stress is crucial for developing effective interventions to improve the well-being of workers and promote a healthier and more productive workforce. One of the courses of action could lie in the relation between stress at work and the level of physical activity and sedentary behavior. Indeed, evidence exists to support the fact that physical activity, has a preventative effect on global heath and mortality (5). More specifically, practicing a physical activity would be associated with a reduction in stress levels (21, 22). The literature has also shown a negative effect of stress on the level of PA, supporting the hypothesis of a bi-directional relationship (23). Indeed, studies suggest that experiencing stress can be a significant barrier to reaching recommended physical activity levels (22). However, the relation between stress and sedentary behavior is less studied. Extended periods of sitting have a negative impact on the musculoskeletal system, which increases tension and soreness in the muscles, especially in the neck and lower back (24–26). This lack of mobility causes muscular imbalances and stiffness, which can worsen physical discomfort and have a detrimental effect on mental health and stress feeling (27, 28). However, the few existing studies on the relation between stress and sedentary behavior seem to be divergent. Some studies have shown that reducing the number of hours spent sitting each day decreases stress levels (29, 30), while other studies found no relationship between sedentary behavior and stress (31, 32). In particular, when considering Karasek model, participation in regular physical activities could help to cope with job strain (33) while physically inactivity may increase for people experiencing job strain (34). More specifically, considering the sub-dimensions of Karasek’s model, a study demonstrated that vigorous-intensity physical activity and sedentary behavior were negatively associated with demand and support (35). Although physical activity appears to have a protective effect against stress, the relationship between sedentary behavior and stress, especially when assessed using the JDCS model, remains unclear and requires further research to fully understand the mechanisms between these factors. Moreover, each profession has its own specific characteristics in terms of physical activity and sedentary lifestyles, which means that risk prevention policies need to be adapted accordingly. University staff encompass a wide range of occupations, from highly sedentary to highly active roles, allowing for the study of a more representative sample of profiles. Additionally, research suggests that teachers who engage in regular physical activity are more likely to promote physical activity among their students, thereby creating a culture of health within educational settings (36). Therefore, the aim of this article is to provide a comprehensive overview of the relationship between work-related stress as evaluated using the JDCS model, physical activity, and sedentary behavior.



2 Method


2.1 Study design

We conducted a cross-sectional, observational, descriptive study. We used data from a self-administered questionnaire collected in a 2017 survey conducted by our Occupational Medicine department, which was offered to workers at the Université Clermont Auvergne in Occupational health consultations. There were no inclusion or exclusion criteria in this study. All data were anonymous. This study was approved by the ethics committee South-East I (Comité de Protection des Personnes Sud-Est VI, Clermont-Ferrand, France; No. 2015/CE 70).



2.2 Participants

The participants were university staff from the administrative, technical and teaching fields.



2.3 Outcomes

The self-administered questionnaire comprised two validated questionnaires and sociodemographic variables:

The Job Demand Control-Support model (JDCS) of Karasek assesses the psychological demands of the job, the level of decision-making authority granted to workers, and the social support they receive (13). We used the validated French version of the questionnaire, which demonstrated satisfactory internal consistency with Cronbach’s alpha coefficients exceeding the acceptable threshold of 0.70 for its scales measuring decision latitude and psychological demand (14). The JDCS comprises 26 questions, with nine questions related to job demand, nine related to job control, and eight related to social support. The questions are rated on a 4-point Likert scale, ranging from 1 (“strongly disagree”) to 4 (“strongly agree”). A worker with a low latitude score (below 71) and a high demand score (above 20) is considered to experiencing job strain or tension at work. Among those workers with job strain, a low support score (below 24) represents an additional psychosocial risk factor that characterizes “isostrain” (14).

The International Physical Activity Questionnaire (IPAQ) (37) assesses the overall physical activity and the level of sedentary lifestyle during the previous 7 days. We used the French version of the questionnaire which presents a majority of Spearman correlation coefficients around 0.8, indicating very good internal consistency (37). The 27 items evaluate the practice of intense or moderate activities, walking, as well as time spent sitting (sedentary), whether during leisure, work, or transport. Data collected with IPAQ can be reported as a continuous measure (metabolic equivalent task (MET)-minutes per week) for physical activity, and time spent sitting expressed in number of minutes per day on weekdays for sedentary behavior. For qualitative analysis, sedentary behavior was categorized into two levels based on the median value as recommended in the IPAQ Guidelines for Data Processing and Analysis (≤7 h/d vs. >7 h/d) and physical activity was classified as low/moderate vs. high.

We also collected sociodemographic data, including age, gender, marital status, parenthood and occupation. Age was a continuous variable, dichotomized at the mean value of 42 years. Gender was a categorical variable with categories: male and female.



2.4 Statistics

Categorical data are presented as numbers (n) and percentages (%), while quantitative data are expressed as mean ± standard deviation (SD).

The sedentary behavior, physical activity and JDCS model variables were first treated as continuous and then categorized into binomial variables as follows: sitting time: ≤7 h/day / >7 h/day; (physical activity: “low/moderate” vs. “high”; JDCS model: “job strain” vs. “no job strain”).

Spearman correlation coefficient were estimated to examine the relationship between the aforementioned variables treated as continuous. Chi-square tests were used to compare categorical variables between groups. Non-parametric statistical tests were used to compare quantitative variables between groups: Mann–Whitney test was used to compare two groups. When appropriate (omnibus p-value less than 0.05), Dunn’s test was used to perform multiple pairwise comparisons following the Kruskal Wallis test. The results were expressed as effect-sizes with r 95% Confidence Intervals (CIs), and interpreted according to Cohen’s rule of thumb: ignored when <0.20, Small <0.50, Moderate <0.80 and Large>0.80.

We then performed multivariate logistic regression analyses to assess the relationship between work-related stress as measured using the JDCS model, physical activity, and sedentary behavior. The results were reported as relative risks (RR) with 95% CIs.

Finally, two mediation analyses were conducted to assess: (1) the contribution of physical activity level to the relationship between sitting time and job strain; and (2) the contribution of sitting time to the relationship between physical activity and job strain. A mediation proportion was estimated, indicating the extent to which the relationship with the independent variable could be explained by the indirect effect of a mediator (1. Physical activity; 2. Sitting time), and how changes in the mediator then affect the outcome. Results were summarized using a graph displaying the mediation proportion and significance of the mediation analysis associations. Coefficients a, b and c are coefficient regressions and standard errors (in parentheses). The c coefficient represents the direct effect. The a and b coefficients represent the indirect effects. Statistical analysis was performed using Stata software, version 15.0 (StataCorp, College Station, TX, USA). Statistical significance was set at p < 0.05.




3 Results

A total of 100 workers at Clermont Auvergne University responded the questionnaire, and 98 participants were included in the statistical analysis (Figure 1). The mean age of the participants was 41.3 ± 10.5 and 54.1% were women. The majority were in a relationship (67.7%) and had at least one child (60.2%). Almost half were administrative staff (46.5%) and a quarter were teachers. The mean score for job demand, job control and social support were: 22.5 ± 4.0, 71.4 ± 13.7 and 34.3 ± 5.7, respectively. The average sitting time per day during daywork was 428.9 ± 171.1 min and the average physical activity was 3480.4 ± 3559.9 MET-min per week (Figure 2).
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FIGURE 1
 Flow chart.
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FIGURE 2
 Box plot—Mean score of JDCS model sub-dimension, physical activity and sedentary behavior. Job demand, job control and social support are expressed on a scale ranging from 0 to 100. Physical activity is expressed in MET-minutes per week and sedentary behavior in number of minutes sitting per day on weekdays.



3.1 Descriptive analysis—sedentary behavior and physical activity as quantitative variables


3.1.1 Sociodemographic variables

Age and gender did not influence time spent sitting per day during daywork or the weekly physical activity level.



3.1.2 Occupational characteristics

Sitting time and physical activity were significantly correlated (p < 0.001), and both were correlated to job strain (p = 0.002 and p = 0.009, respectively). However, only physical activity was correlated with job control (p = 0.034) (Figure 3).
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FIGURE 3
 Polar plot—Prevalence of physical activity and sitting time depending on sociodemographic and job-demand-control-support model of Karasek (groups were compared using Chi-square; see Supplementary Table 1).


Workers with high job control spent less time sitting than those with low control (392.5 ± 175.0 vs. 463.8 ± 161.4 min/day, p = 0.039, ES = 0.43, 95%CI 0.02 to 0.82) and tend to spend more time doing physical activity (3956.6 ± 3788.5 vs. 3023.2 ± 3299.2 MET-min/week, p = 0.027, ES = -0.26, −0.66 to 0.14). Similarly, those experiencing job strain spent more time sitting than those without job strain (505.9 ± 110.5 vs. 396.5 ± 167.9 min/day, p = 0.002, ES = -0.66, −1.11 to-0.22) and tended to spend less time doing physical activity (2561.9 ± 3210.3 vs. 3866.4 ± 3650.0 MET-min/week, p = 0.002, ES = −0.37, −0.09 to 0.81). Job demand, social support and isostrain did not influence time spent sitting or physical activity.



3.1.3 Physical activity

Physical activity did not influence time spent sitting, but sitting time higher than 7 h per day was the only variable significantly reducing physical activity (2631.1 ± 451.8 vs. 4091.2 ± 3881.4 MET-min/week, p < 0.001, ES = 0.42, 0.01 to 0.82) (Table 1).



TABLE 1 Descriptive table of characteristics for quantitative variables.
[image: Table1]




3.2 Descriptive analysis—sedentary behavior and physical activity as qualitative variables

When sedentary behavior was considered as a categorial variable, being in job strain was the only significant factor associated with sitting for more than 7 h per day (p = 0.008, ES = 0.27). Regarding physical activity as a categorial variable, being in job strain or isostrain was an explanatory factor for having a low to moderate physical activity level (p = 0.004, ES=NS et p = 0.047, ES=NS, respectively) (Figure 4).
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FIGURE 4
 Spearman correlation analysis between physical activity, sedentary behavior and job-demand-control-support model of Karasek.




3.3 Risk quantification—multivariate analysis

Sitting for more than 7 h per day was the only factor that increased the risk of job strain, multiplying the risk by 4.80 (95% CI 1.63 to 14.1, p = 0.004). In contrast, a high level of physical activity reduced the risk of job strain by 79% (RR = 0.21, 95% CI 0.07 to 0.65, p = 0.007) and being a male reduced the risk by 84% (RR = 0.16, 95% CI 0.05 to 0.49, p = 0.001). Age did not significantly influence job strain.

Being male reduced the risk of isostrain by 82% (RR = 0.18, 95% CI 0.05 to 0.61, p = 0.006) and having a high level of physical activity tended to reduce the risk of isostrain by 67% (RR = 0.33, 95% CI 0.10 to 1.05, p = 0.060). Neither age nor sitting for more than 7 h per day significantly influenced isostrain.

Job strain multiplied the risk of sitting for more than 7 h per day by 5.06 (95% CI 1.71 to 15.1, p = 0.003), and being a male increased the risk by 2.87 (95% CI 1.06 to 7.3, p = 0.032). Age, isostrain, and physical activity did not significantly influence sitting time per day.

Finally, job strain increased the risk of having a low or moderate level of physical activity by 5.15 (95% CI 1.62 to 16.3, p = 0.005), and isotrain tended to increase the risk by 3.10 (95% CI 0.97 to 9.87, p = 0.055). Age, gender, and sitting time did not significantly influence physical activity (Figure 5).
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FIGURE 5
 Quantification of the risk between jobstrain, sitting time ≥ 7 h/day and low/moderate physical activity level controlled on age and gender. *Multivariate analysis were computed with jobstrain. Iso and jobstrain was assessed in separate modele because of colinearity. Coefficient were similars in other variables using isostrain except for sex in sitting time (see Supplementary Figure 1).




3.4 Mediation analysis

Mediation analysis evaluated two pathways: (1) whether sitting time mediated the effect of physical activity on job strain; and (2) whether physical activity level mediated the effect of sedentary behavior on job strain. The analyses showed that 81% of the association between sitting time per day and job strain was mediated by physical activity level, while 20% of the association between physical activity level per week and job strain was mediated by sitting time. All relationships explored by mediation analyses are presented in Figure 6.
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FIGURE 6
 Simple mediation analysis. Simple mediation diagram, a, b, c are coefficients regressions (95 confidence intervals). The c coefficient represents the direct effect. The a and b coefficient represent indirect effect. *p < 0.05; **p < 0.01; ***p < 0.001.





4 Discussion

The main findings were that, although less studied, sedentary behavior has a significant influence on occupational stress, as assessed using Job-Demand-Control Model of Karasek. Nevertheless, physical activity level seems to be the factor with the most weight, considering its mediation effects.


4.1 Occupational characteristics—sub-dimensions of Karasek’s model

Regarding our results and considering the sub-dimensions of Karasek’s model, we showed that high job control contributed to reducing sitting time and increasing physical activity. Several studies support this association. Jobs with limited decision latitude may involve tasks that require continuous sitting or minimal movement, contributing to a sedentary work environment. Conversely, occupations with greater job control may offer employees the opportunity to vary their tasks and incorporate movement, reducing sedentary time (34, 38). Thus, greater control and higher levels of decision latitude at work were protective factors against physical inactivity among both men and women (39) and were associated with higher leisure time physical activity (38, 40, 41). On the other hand, we found no influence of job demand or social support on time spent sitting and physical activity. However, some studies have shown that vigorous-intensity physical activity and sedentary behavior were negatively associated with demand and support (35). A large longitudinal study showed that social support at work was a protective factor against physical inactivity among women (39). It has been suggested that the impact of high job demands on physical activity may depend on the level of job control available to individuals (42). A study found that workers with sufficient job control to accomplish the required tasks may not experience a negative impact on their physical activity despite having a highly demanding job (42). Employees with a higher degree of autonomy in their work might benefit from greater flexibility to arrange their work hours, facilitating their participation in physical activity (34). These results suggest that the level of job control could mitigate the adverse effects of elevated job demands on physical activity. Studies on the relationship between the Job Demand-Control-Support model and objectively measured physical activity and sedentary time have yielded data showing that a reduction in sedentary time and an increase in physical activity may be beneficial in managing high-demand and low-support work environments (35).



4.2 Occupational characteristics—job strain

As found in the literature, we showed a strong bidirectional relationship between job strain and physical activity. The association between job strain and physical activity levels presents a complex relationship. Job strain not only affects physical activity, but the levels of physical activity can also influence how individuals perceive and manage job strain (43). Several studies have reported a negative impact of high-strain jobs on the overall physical activity level (44). For example, a study on female and male public sector employees found that high job strain was associated with lower leisure-time physical activity (2.6 to 5.2 MET-hours/week less), even after adjusting for various factors (45). A field study using a consumer fitness tracker found that high-demand work environments (high job demands and low job control) were associated with less leisure time physical activity (46). The likelihood of physical inactivity or engaging in physical activities for less than the recommended duration was found to be higher in individuals experiencing job strain (39). Furthermore, a meta-analysis involving as many as 170,000 men and women revealed that individuals employed in high-strain jobs had a 26% increased likelihood of being physically inactive during leisure time, in contrast to their counterparts in low-strain jobs (marked by high control and low demands) (34). On the other hand, few studies have shown a weak (47) or even non-existent association (48). We also showed a bidirectional relationship between job strain and sedentary behavior. Nonetheless, this relationship is less studied in the literature, as sedentary behavior is often confused with physical inactivity. Existing studied seems to confirm this relationship. Indeed, a cross-sectional study of 6,995 white-collar workers found that job strain was associated with sedentary behavior. Sedentary behavior was elevated in women with the highest quartile of psychological demands (49). Job strain may contribute to sedentary behavior, as individuals may cope with stress by engaging in passive activities such as watching TV or spending more time sitting (34). These findings collectively suggest that job strain may contribute to an increase in sedentary behavior among workers.



4.3 Sociodemographic and other variables

In our study on active adults, we found no relationship between age and sex with physical activity level and sitting time but the literature shows strong relationships between them. Many studies highlight gender differences in physical activity levels. Men are found to be more physically active than women, particularly in terms of engaging in vigorous activities. For instance, a study involving 116,982 adults highlighted the differences in physical activity behavior between men and women (50). The activity levels of women are comparatively lower than those of men, as evidenced by the global averages indicating that 31.7% of women are inactive, in contrast to 23.4% of men (51). This disparity is observed across various age groups and contexts. Indeed, a study found that, from a young age, both in children and adolescents, boys showed a higher prevalence of meeting physical activity guidelines compared to girls, with a gender difference of over 8% in favor of boys (52). Furthermore, studies consistently show a decline in physical activity levels with age. As individuals progress through the different stages of life, physical exercise levels can exhibit considerable variability, with a general decline observed from childhood to older adulthood (53). Older adults tend to engage in less moderate to vigorous physical activity compared to younger individuals and few older adults meet minimum guidelines for physical activity (54, 55) Sedentary behavior patterns may also differ by sex. Research findings on whether women are more sedentary than men may depend on the specific context of the studied population. Women may be more likely to have sedentary jobs, such as office-based work, which could contribute to higher overall sedentary time during working hours (56). Moreover, sedentary behavior tends to increase with age. Older adults often spend more time sitting or engaging in low-energy activities. Research has shown that sedentary behavior is highly prevalent in older adults and is associated with poor physical function, which can lead to accelerated skeletal muscle aging (57). Additionally, a study on the transition from working life to retirement found that retirement was associated with increased sedentary time (58).



4.4 Limitations

Several limitations were noted in this study. First, this study was mono-centric, on a limited number of subjects, which may not be representative of the population as a whole. Therefore, results from our study may not be generalizable to other population or contexts. Furthermore, the cross-sectional design posed challenges in establishing causal relation (59). Our study exclusively uses self-reported data, allowing each participant to respond anonymously without any means of verification. Nevertheless, the use of anonymity might have served as a deterrent against potential misreporting. Furthermore, we used the International Physical Activity Questionnaire (IPAQ) to assess physical activity level and sedentary behavior. Although the small number of respondents to the IPAQ may be a limitation, there is no minimum number of subjects required to administer the IPAQ. A recent meta-analysis on the validity on questionnaires assessing physical activity found that more than half of the studies included less than 100 participants (60). Although the IPAQ is widely used and can provide measurements of time spent in specific sedentary behaviors, it is subject to recall bias, usually resulting in an overestimation of physical activity and an underestimation of sedentary behaviors (61, 62). Furthermore, it showed moderate validity against objective measures such as accelerometers (63). However, accelerometers are also subjected to bias (61). On the other hand, our study highlighted the complex interconnection between sedentary lifestyle, physical activity and work stress. Unlike physical activity, there are no clear recommendations on the amount of time spent sitting or on what constitutes a risk. The WHO only recommends limiting the amount of time spent being sedentary, without specifying limits (64). Although the data suggest a dose–response effect between sitting time and health outcomes, there is insufficient evidence to make a time-based recommendation, particularly given the considerable variation in how sedentary behavior is assessed and the likelihood that sedentary time thresholds may vary across physical activity levels or population subgroups (65). In the same area, our research team previously proposed the use of the term sedentariness to define sedentary lifestyle. Indeed, sedentary behavior describes actions taken at a particular moment without offering any long-term details. Moreover, identifying sedentariness as a way of life is a necessary first step before making recommendations (66).

Overall, the results presented in this article suggest that reducing sedentary behavior, promoting physical activity among workers, and integrating holistic approaches to manage stress at work are effective ways to improve overall health outcomes and well-being. Further research and attention to these factors can contribute to the development of targeted strategies aimed at improving overall employee well-being and productivity in the workplace. Lastly, there is also a need for multicomponent evaluations of stress and sedentary behavior. Conveniently, the use of smart technology is now able to measure biomarkers of stress such as heart rate variability and accelerometry (67–69). It would be of particular interest to better understand the complex interplay between all types of stress at work [mental (70), physical (71), sleep deprivation (72), insufficient food intake (73), psychosocial context (74), characteristics of sedentary behavior (75), and biological responses (76–78)].




5 Conclusion

In conclusion, the study highlights the impact of sedentary behavior on occupational stress in university staff members, as assessed through the Job-Demand-Control Model of Karasek. Despite being less explored in comparison to other factors, the findings underscore the significance of recognizing sedentary behavior as a relevant contributor to occupational stress. Furthermore, the results emphasize the main role of physical activity levels, suggesting that it holds substantial weight in mediating the relationship between sedentary behavior and occupational stress. This insight could provide valuable implications for workplace interventions and policies, encouraging a comprehensive approach that addresses both sedentary behavior and physical activity to mitigate occupational stress effectively. Further research on others population could contribute to the better understanding relationship between stress at work, physical activity, and sedentary behavior.



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 South East VI Ethics Committee approved the study (clinicaltrials.gov identifying number: NCT02596737).



Author contributions

MC: Conceptualization, Formal analysis, Methodology, Writing – original draft. CB: Investigation, Writing – review & editing. J-BB-M: Writing – review & editing. UU: Writing – review & editing. MT: Writing – review & editing. BP: Conceptualization, Formal analysis, Methodology, Writing – original draft. FD: Conceptualization, Methodology, Project administration, Writing – original draft.



Funding

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



Acknowledgments

We would like to express our gratitude to the workers who answered the questionnaire.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1392365/full#supplementary-material



References

 1. Idowu Sulaimon Adeniyi, N, Nancy Mohd Al Hamad, N, Ololade Elizabeth Adewusi, N, Chika Chioma Unachukwu, N, Blessing Osawaru, N, Chisom Nneamaka Onyebuchi, N , et al. Organizational culture and leadership development: a human resources review of trends and best practices. Magna Scientia Adv Res Rev. (2024) 10:243–55. doi: 10.30574/msarr.2024.10.1.0025


 2. Gilchrist, B, and Shenkin, A. The impact of automation on employment. ACM SIGCAS Comp Soc. (1982) 12:2–9. doi: 10.1145/957893.957894


 3. Hua, Y
. Topics for human factors and ergonomics research and interventions in future workplace. J Ergonomics. (2018) 8:227. doi: 10.4172/2165-7556.1000227


 4. Burke, RJ, and Ng, E. The changing nature of work and organizations: implications for human resource management. Hum Resour Manag Rev. (2006) 16:86–94. doi: 10.1016/j.hrmr.2006.03.006


 5. Warburton, DER, and Bredin, SSD. Health benefits of physical activity: a systematic review of current systematic reviews. Curr Opin Cardiol. (2017) 32:541–56. doi: 10.1097/HCO.0000000000000437


 6. Saunders, TJ, McIsaac, T, Douillette, K, Gaulton, N, Hunter, S, Rhodes, RE , et al. Sedentary behaviour and health in adults: an overview of systematic reviews. Appl Physiol Nutr Metab. (2020) 45:S197–s217. doi: 10.1139/apnm-2020-0272 

 7. Wilmot, EG, Edwardson, CL, Achana, FA, Davies, MJ, Gorely, T, Gray, LJ , et al. Sedentary time in adults and the association with diabetes, cardiovascular disease and death: systematic review and meta-analysis. Diabetologia. (2012) 55:2895–905. doi: 10.1007/s00125-012-2677-z 

 8. Tremblay, MS, Aubert, S, Barnes, JD, Saunders, TJ, Carson, V, Latimer-Cheung, AE , et al. Sedentary behavior research network (SBRN) - terminology consensus project process and outcome. Int J Behav Nutr Phys Act. (2017) 14:75. doi: 10.1186/s12966-017-0525-8 

 9. Dutheil, F, Ferrières, J, and Esquirol, Y. Occupational sedentary behaviors and physical activity at work. Presse Med. (2017) 46:703–7. doi: 10.1016/j.lpm.2017.06.009


 10. World Mental Health Report
. Transforming mental health for all. Geneva: World Health Organization (2022).


 11. King, N, Lewis, EG, Kinnison, T, Langridge, A, Civai, C, May, SA , et al. Mental health of veterinary nurses and student veterinary nurses: a scoping review. Vet Rec. (2024) 194:e4091. doi: 10.1002/vetr.4091 

 12. Karasek, R, Brisson, C, Kawakami, N, Houtman, I, Bongers, P, and Amick, B. The job content questionnaire (JCQ): an instrument for internationally comparative assessments of psychosocial job characteristics. J Occup Health Psychol. (1998) 3:322–55. doi: 10.1037/1076-8998.3.4.322 

 13. Karasek, RA
. Job demands, job decision latitude, and mental strain: implications for job redesign. Adm Sci Q. (1979) 24:285–308. doi: 10.2307/2392498


 14. Niedhammer, I, Ganem, V, Gendrey, L, David, S, and Degioanni, S. Psychometric properties of the French version of Karasek's "Job Content Questionnaire" and its scales measuring psychological pressures, decisional latitude and social support: the results of the SUMER. Sante Publique. (2006) 18:413–27. doi: 10.3917/spub.063.0413


 15. Karasek, R, and Theorell, T. Healthy work: stress, productivity, and the reconstruction of working life. New York: Basic Books (1990).


 16. Kivimäki, M, and Kawachi, I. Work stress as a risk factor for cardiovascular disease. Curr Cardiol Rep. (2015) 17:630. doi: 10.1007/s11886-015-0630-8 

 17. Kuo, WC, Bratzke, LC, Oakley, LD, Kuo, F, Wang, H, and Brown, RL. The association between psychological stress and metabolic syndrome: a systematic review and meta-analysis. Obes Rev. (2019) 20:1651–64. doi: 10.1111/obr.12915 

 18. Li, X, Yang, X, Sun, X, Xue, Q, Ma, X, and Liu, J. Associations of musculoskeletal disorders with occupational stress and mental health among coal miners in Xinjiang, China: a cross-sectional study. BMC Public Health. (2021) 21:1327. doi: 10.1186/s12889-021-11379-3 

 19. Yi, X, Yang, J, Gao, X, and Li, F. The relationship between occupational stress, mental health and work ability of coal chemical workers in Xinjiang. Front Psych. (2022) 13:903534. doi: 10.3389/fpsyt.2022.903534 

 20. Dėdelė, A, Miškinytė, A, Andrušaitytė, S, and Bartkutė, Ž. Perceived stress among different occupational groups and the interaction with sedentary behaviour. Int J Environ Res Public Health. (2019) 16:4595. doi: 10.3390/ijerph16234595


 21. De Nys, L, Anderson, K, Ofosu, EF, Ryde, GC, Connelly, J, and Whittaker, AC. The effects of physical activity on cortisol and sleep: a systematic review and meta-analysis. Psychoneuroendocrinology. (2022) 143:105843. doi: 10.1016/j.psyneuen.2022.105843 

 22. Schultchen, D, Reichenberger, J, Mittl, T, Weh, TRM, Smyth, JM, Blechert, J , et al. Bidirectional relationship of stress and affect with physical activity and healthy eating. Br J Health Psychol. (2019) 24:315–33. doi: 10.1111/bjhp.12355 

 23. Stults-Kolehmainen, MA, and Sinha, R. The effects of stress on physical activity and exercise. Sports Med. (2014) 44:81–121. doi: 10.1007/s40279-013-0090-5 

 24. De Carvalho, DE, de Luca, K, Funabashi, M, Breen, A, Wong, AYL, Johansson, MS , et al. Association of exposures to seated postures with immediate increases in back pain: a systematic review of studies with objectively measured sitting time. J Manip Physiol Ther. (2020) 43:1–12. doi: 10.1016/j.jmpt.2019.10.001 

 25. Dzakpasu, FQS, Carver, A, Brakenridge, CJ, Cicuttini, F, Urquhart, DM, Owen, N , et al. Musculoskeletal pain and sedentary behaviour in occupational and non-occupational settings: a systematic review with meta-analysis. Int J Behav Nutr Phys Act. (2021) 18:159. doi: 10.1186/s12966-021-01191-y 

 26. Kett, AR, and Sichting, F. Sedentary behaviour at work increases muscle stiffness of the back: why roller massage has potential as an active break intervention. Appl Ergon. (2020) 82:102947. doi: 10.1016/j.apergo.2019.102947 

 27. Kett, AR, Milani, TL, and Sichting, F. Sitting for too long, moving too little: regular muscle contractions can reduce muscle stiffness during prolonged periods of chair-sitting. Front Sports Act Living. (2021) 3:3. doi: 10.3389/fspor.2021.760533


 28. Yabe, Y, Hagiwara, Y, Sekiguchi, T, Sugawara, Y, Tsuchiya, M, Koide, M , et al. Musculoskeletal pain is associated with new-onset psychological distress in survivors of the great East Japan earthquake. Disaster Med Public Health Prep. (2018) 13:295–300. doi: 10.1017/dmp.2018.57


 29. Lee, E, and Kim, Y. Effect of university students' sedentary behavior on stress, anxiety, and depression. Perspect Psychiatr Care. (2019) 55:164–9. doi: 10.1111/ppc.12296 

 30. Edwardson, CL, Biddle, SJH, Clemes, SA, Davies, MJ, Dunstan, DW, Eborall, H , et al. Effectiveness of an intervention for reducing sitting time and improving health in office workers: three arm cluster randomised controlled trial. BMJ. (2022) 378:e069288. doi: 10.1136/bmj-2021-069288


 31. Rebar, AL, Vandelanotte, C, van Uffelen, J, Short, C, and Duncan, MJ. Associations of overall sitting time and sitting time in different contexts with depression, anxiety, and stress symptoms. Ment Health Phys Act. (2014) 7:105–10. doi: 10.1016/j.mhpa.2014.02.004


 32. Teychenne, M, Stephens, LD, Costigan, SA, Olstad, DL, Stubbs, B, and Turner, AI. The association between sedentary behaviour and indicators of stress: a systematic review. BMC Public Health. (2019) 19:1357. doi: 10.1186/s12889-019-7717-x 

 33. Yang, X, Telama, R, Hirvensalo, M, Hintsanen, M, Hintsa, T, Pulkki-Råback, L , et al. The benefits of sustained leisure-time physical activity on job strain. Occup Med. (2010) 60:369–75. doi: 10.1093/occmed/kqq019 

 34. Fransson, EI, Heikkilä, K, Nyberg, ST, Zins, M, Westerlund, H, Westerholm, P , et al. Job strain as a risk factor for leisure-time physical inactivity: an individual-participant meta-analysis of up to 170,000 men and women: the IPD-work consortium. Am J Epidemiol. (2012) 176:1078–89. doi: 10.1093/aje/kws336


 35. Larsson, K, Ekblom, Ö, Kallings, LV, Ekblom, M, and Blom, V. Job demand-control-support model as related to objectively measured physical activity and sedentary time in working women and men. Int J Environ Res Public Health. (2019) 16:3370. doi: 10.3390/ijerph16183370 

 36. Tonge, KL, Mavilidi, M, and Jones, RA. An updated systematic review of correlates of Children's physical activity and sedentary time in early childhood education services. Child Care Health Dev. (2024) 50:e13265. doi: 10.1111/cch.13265 

 37. Craig, CL, Marshall, AL, Sjöström, M, Bauman, AE, Booth, ML, Ainsworth, BE , et al. International physical activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. (2003) 35:1381–95. doi: 10.1249/01.MSS.0000078924.61453.FB 

 38. Lin, Y-P, McCullagh, MC, Kao, T-S, and Larson, JL. An integrative review: work environment factors associated with physical activity among white-collar workers. West J Nurs Res. (2014) 36:262–83. doi: 10.1177/0193945913503417


 39. Griep, RH, Nobre, AA, Alves, MGM, da Fonseca, MJM, Cardoso, LO, Giatti, L , et al. Job strain and unhealthy lifestyle: results from the baseline cohort study, Brazilian longitudinal study of adult health (ELSA-Brasil). BMC Public Health. (2015) 15:309. doi: 10.1186/s12889-015-1626-4


 40. Morassaei, S, and Smith, PM. Examining the relationship between psychosocial working conditions, physical work demands, and leisure time physical activity in Canada. J Occup Environ Med. (2011) 53:1099–105. doi: 10.1097/JOM.0b013e3182307863 

 41. Nelson, CC, Wagner, GR, Caban-Martinez, AJ, Buxton, OM, Kenwood, CT, Sabbath, EL , et al. Physical activity and body mass index: the contribution of age and workplace characteristics. Am J Prev Med. (2014) 46:S42–51. doi: 10.1016/j.amepre.2013.10.035 

 42. Hervieux, V, Ivers, H, Fernet, C, and Biron, C. The role of job control and job demands in becoming physically active during the COVID-19 pandemic: a three-wave longitudinal study. Int J Environ Res Public Health. (2022) 19:2168. doi: 10.3390/ijerph19042168 

 43. Yook, YS
. Relationship between physical activity and job stress among public office workers. J Phys Ther Sci. (2020) 32:839–43. doi: 10.1589/jpts.32.839 

 44. Abdel Hadi, S, Mojzisch, A, Parker, SL, and Häusser, JA. Experimental evidence for the effects of job demands and job control on physical activity after work. J Exp Psychol Appl. (2021) 27:125–41. doi: 10.1037/xap0000333 

 45. Kouvonen, A, Kivimäki, M, Elovainio, M, Virtanen, M, Linna, A, and Vahtera, J. Job strain and leisure-time physical activity in female and male public sector employees. Prev Med. (2005) 41:532–9. doi: 10.1016/j.ypmed.2005.01.004 

 46. Grossi, NR, Gattringer, F, and Batinic, B. Job characteristics, well-being and physical activity: a field study using a consumer fitness tracker. Eur J Psychol. (2021) 17:264–75. doi: 10.5964/ejop.2447 

 47. Kouvonen, A, Vahtera, J, Oksanen, T, Pentti, J, Väänänen, AK, Heponiemi, T , et al. Chronic workplace stress and insufficient physical activity: a cohort study. Occup Environ Med. (2013) 70:3–8. doi: 10.1136/oemed-2012-100808


 48. van As, S, Beckers, DGJ, Veling, H, Hooftman, W, Kompier, MAJ, and Geurts, SAE. Sedentary work and participation in leisure-time physical activity. Int Arch Occup Environ Health. (2022) 95:509–25. doi: 10.1007/s00420-021-01750-7


 49. Brisson, C, Larocque, B, Moisan, J, Vézina, M, and Dagenais, GR. Psychosocial factors at work, smoking, sedentary behavior, and body mass index: a prevalence study among 6995 white collar workers. J Occup Environ Med. (2000) 42:40–6. doi: 10.1097/00043764-200001000-00011 

 50. Werneck, AO, Baldew, SS, Miranda, JJ, Díaz Arnesto, O, Stubbs, B, and Silva, DR. Physical activity and sedentary behavior patterns and sociodemographic correlates in 116,982 adults from six south American countries: the south American physical activity and sedentary behavior network (SAPASEN). Int J Behav Nutr Phys Act. (2019) 16:68. doi: 10.1186/s12966-019-0839-9 

 51. Guthold, R, Stevens, GA, Riley, LM, and Bull, FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled analysis of 358 population-based surveys with 1.9 million participants. The lancet. Glob Health. (2018) 6:e1077–86. doi: 10.1016/S2214-109X(18)30357-7 

 52. Brazo-Sayavera, J, Aubert, S, Barnes, JD, González, SA, and Tremblay, MS. Gender differences in physical activity and sedentary behavior: results from over 200,000 Latin-American children and adolescents. PLoS One. (2021) 16:e0255353. doi: 10.1371/journal.pone.0255353


 53. Biernat, E, and Piątkowska, M. Stay active for life: physical activity across life stages. Clin Interv Aging. (2018) 13:1341–52. doi: 10.2147/CIA.S167131


 54. Dogra, S, Ashe, MC, Biddle, SJH, Brown, WJ, Buman, MP, Chastin, S , et al. Sedentary time in older men and women: an international consensus statement and research priorities. Br J Sports Med. (2017) 51:1526–32. doi: 10.1136/bjsports-2016-097209 

 55. Harvey, JA, Chastin, SF, and Skelton, DA. Prevalence of sedentary behavior in older adults: a systematic review. Int J Environ Res Public Health. (2013) 10:6645–61. doi: 10.3390/ijerph10126645 

 56. Munir, F, Houdmont, J, Clemes, S, Wilson, K, Kerr, R, and Addley, K. Work engagement and its association with occupational sitting time: results from the Stormont study. BMC Public Health. (2015) 15:30. doi: 10.1186/s12889-015-1427-9 

 57. Gilchrist, SC, Bennett, A, Judd, SE, Akinyemiju, T, Howard, VJ, Hooker, SP , et al. Sedentary behavior and physical functioning in middle-age and older adults living in the United States: the reasons for geographic and racial differences in stroke study. Med Sci Sports Exerc. (2022) 54:1897–903. doi: 10.1249/MSS.0000000000002983 

 58. Eklund, C, Elfström, ML, von Heideken, WP, Söderlund, A, Gustavsson, C, Cederbom, S , et al. The meaning of sedentary behavior as experienced by people in the transition from working life to retirement: an empirical phenomenological study. Phys Ther. (2021) 101:pzab117. doi: 10.1093/ptj/pzab117


 59. Wang, X, and Cheng, Z. Cross-sectional studies: strengths, weaknesses, and recommendations. Chest. (2020) 158:S65–71. doi: 10.1016/j.chest.2020.03.012


 60. Sember, V, Meh, K, Sorić, M, Starc, G, Rocha, P, and Jurak, G. Validity and reliability of international physical activity questionnaires for adults across EU countries: systematic review and meta analysis. Int J Environ Res Public Health. (2020) 17:7161. doi: 10.3390/ijerph17197161


 61. Aunger, J, and Wagnild, J. Objective and subjective measurement of sedentary behavior in human adults: a toolkit. Am J Hum Biol. (2022) 34:e23546. doi: 10.1002/ajhb.23546 

 62. Helmerhorst, HJ, Brage, S, Warren, J, Besson, H, and Ekelund, U. A systematic review of reliability and objective criterion-related validity of physical activity questionnaires. Int J Behav Nutr Phys Act. (2012) 9:103. doi: 10.1186/1479-5868-9-103


 63. Wanner, M, Probst-Hensch, N, Kriemler, S, Meier, F, Autenrieth, C, and Martin, BW. Validation of the long international physical activity questionnaire: influence of age and language region. Prev Med Rep. (2016) 3:250–6. doi: 10.1016/j.pmedr.2016.03.003 

 64. World Health Organization
. WHO guidelines on physical activity and sedentary behaviour. Geneva: World Health Organization (2020).


 65. Ekelund, U, Tarp, J, Steene-Johannessen, J, Hansen, BH, Jefferis, B, Fagerland, MW , et al. Dose-response associations between accelerometry measured physical activity and sedentary time and all cause mortality: systematic review and harmonised meta-analysis. BMJ. (2019) 366:l4570. doi: 10.1136/bmj.l4570


 66. Magnon, V, Dutheil, F, and Auxiette, C. Sedentariness: a need for a definition. Front Public Health. (2018) 6:372. doi: 10.3389/fpubh.2018.00372 

 67. Dutheil, F, Boudet, G, Perrier, C, Lac, G, Ouchchane, L, Chamoux, A , et al. JOBSTRESS study: comparison of heart rate variability in emergency physicians working a 24-hour shift or a 14-hour night shift--a randomized trial. Int J Cardiol. (2012) 158:322–5. doi: 10.1016/j.ijcard.2012.04.141 

 68. Dutheil, F, Chaplais, E, Vilmant, A, Courteix, D, Duche, P, Abergel, A , et al. Stress management in obesity during a thermal spa residential programme (ObesiStress): protocol for a randomised controlled trial study. BMJ Open. (2019) 9:e027058. doi: 10.1136/bmjopen-2018-027058 

 69. Dutheil, F, Chaplais, E, Vilmant, A, Lanoir, D, Courteix, D, Duche, P , et al. Effects of a short residential thermal spa program to prevent work-related stress/burnout on stress biomarkers: the ThermStress proof of concept study. J Int Med Res. (2019) 47:5130–45. doi: 10.1177/0300060519859119 

 70. Bouillon-Minois, JB, Trousselard, M, Mulliez, A, Adeyemi, OJ, Schmidt, J, Thivel, D , et al. A cross-sectional study to assess job strain of emergency healthcare workers by Karasek questionnaire: the SEEK study. Front Psych. (2022) 13:1043110. doi: 10.3389/fpsyt.2022.1043110


 71. Dutheil, F, Marhar, F, Boudet, G, Perrier, C, Naughton, G, Chamoux, A , et al. Maximal tachycardia and high cardiac strain during night shifts of emergency physicians. Int Arch Occup Environ Health. (2017) 90:467–80. doi: 10.1007/s00420-017-1211-5 

 72. Dutheil, F, Trousselard, M, Perrier, C, Lac, G, Chamoux, A, Duclos, M , et al. Urinary interleukin-8 is a biomarker of stress in emergency physicians, especially with advancing age--the JOBSTRESS* randomized trial. PLoS One. (2013) 8:e71658. doi: 10.1371/journal.pone.0071658 

 73. Bouillon-Minois, JB, Thivel, D, Croizier, C, Ajebo, É, Cambier, S, Boudet, G , et al. The negative impact of night shifts on diet in emergency healthcare workers. Nutrients. (2022) 14:829. doi: 10.3390/nu14040829 

 74. Dutheil, F, Fournier, A, Perrier, C, Richard, D, Trousselard, M, Mnatzaganian, G , et al. Impact of 24 h shifts on urinary catecholamine in emergency physicians: a cross-over randomized trial. Sci Rep. (2024) 14:7329. doi: 10.1038/s41598-024-58070-2 

 75. Allen, MS, Walter, EE, and Swann, C. Sedentary behaviour and risk of anxiety: a systematic review and meta-analysis. J Affect Disord. (2019) 242:5–13. doi: 10.1016/j.jad.2018.08.081 

 76. Dutheil, F, de Saint, VS, Pereira, B, Schmidt, J, Moustafa, F, Charkhabi, M , et al. DHEA as a biomarker of stress: a systematic review and Meta-analysis. Front Psych. (2021) 12:688367. doi: 10.3389/fpsyt.2021.688367 

 77. Bouillon-Minois, JB, Trousselard, M, Thivel, D, Benson, AC, Schmidt, J, Moustafa, F , et al. Leptin as a biomarker of stress: a systematic review and meta-analysis. Nutrients. (2021) 13:3350. doi: 10.3390/nu13103350


 78. Bouillon-Minois, JB, Trousselard, M, Thivel, D, Gordon, BA, Schmidt, J, Moustafa, F , et al. Ghrelin as a biomarker of stress: a systematic review and Meta-analysis. Nutrients. (2021) 13:784. doi: 10.3390/nu13030784



Copyright
 © 2024 Clinchamps, Bibily, Bouillon-Minois, Ugbolue, Trousselard, Pereira and Dutheil. 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: 29 October 2024
doi: 10.3389/fpsyg.2024.1400441








[image: image2]

The psychological mechanism of basic psychological need frustration affecting job burnout: a qualitative study from China

Hairong Shi*


School of Biology and Food Engineering, Chuzhou University, Chuzhou, China

Edited by
 Marcus Stueck, International Biocentric Research Academy (IBRA), Germany

Reviewed by
 Rizwan Raheem Ahmed, Indus University, Pakistan
 Ana Moreira, University Institute of Psychological, Social and Life Sciences (ISPA), Portugal

*Correspondence
 Hairong Shi, shihairong99@chzu.edu.cn 

Received 13 March 2024
 Accepted 14 October 2024
 Published 29 October 2024

Citation
 Shi H (2024) The psychological mechanism of basic psychological need frustration affecting job burnout: a qualitative study from China. Front. Psychol. 15:1400441. doi: 10.3389/fpsyg.2024.1400441
 

Introduction: Job burnout is a common issue in most professions, and it can have adverse effects on employees, their families, clients, and organizations. It is essential to address and resolve job burnout syndrome. More research is needed to understand the underlying psychological mechanisms involved in job burnout. This study introduces the concept of primary psychological need frustration to explore its impact on the psychological processes involved in job burnout.

Methods: This study adopted a qualitative research methodology based on purposive sampling and convenience sampling principles. Eight grassroots senior counselors with over 13 years of teaching experience at a Chinese university were selected as the study cases. The data were gathered through semi-structured interviews and analyzed thoroughly via cluster analysis, which involved examining the text data word by word, sentence by sentence, line by line, and fragment by fragment. NVivo 11 software was used to register and code the text data.

Results: The study revealed that the subjects experienced high levels of frustration with their basic psychological needs. This frustration was evident in the coexistence of negative job characteristics and a lack of autonomy, a hostile professional environment and a lack of competence, and the negative behavior of others and relationship frustration. The study also revealed that the four types of primary psychological need frustration were strongly linked to job burnout: A lack of control motivation or motivation, the pursuit of external goals, negative behavior patterns, and the causal orientation of a controlled style. These factors positively predicted various dimensions of job burnout and positively affected the frustration of basic psychological needs.

Conclusion: This study effectively explains the psychological process behind why individuals experience severe job burnout in a controlled organizational environment due to frustration with basic psychological needs. This study also highlights the internal causal relationship between primary psychological needs, frustration, and job burnout. This insight can help employees and organizations prevent and detect early job burnout syndrome and enhance employees’ occupational well-being and organizational vitality.
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1 Introduction

The concept of job burnout was first proposed by Freudenberger (1974), an American clinical psychologist, in 1974. He believed that job burnout was a state of exhaustion caused by high work intensity, long working hours, and disregard for one’s own needs. According to Cherniss (1980), job burnout is an attitude and behavior expressed in a negative way under work pressure. According to Pines and Aronson (1988), job burnout is a symptom of emotional and energetic exhaustion in a long-term emotional work situation. Brill (1984) believes that job burnout is a dysfunctional state. According to Lee and Ashforth (1993), job burnout is an emergency response to work stress. Maslach and Jackson (1981), an American social psychologist, defined “job burnout” as “a symptom of emotional exhaustion, depersonalization and low personal accomplishment of individuals in the field of serving people.” This definition is the most influential and dominant theoretical formulation thus far and provides research dimensions and a theoretical model for this study.

Job burnout occurs in nearly all occupations. It is very harmful to employees, their families, the service objects they serve, and even to the organizations where employees work (Simionato et al., 2019). Job burnout even has an association with an elevated risk of suicide ideation and death attempts (Freitas et al., 2023). The problem of job burnout urgently needs to be addressed, and academic circles are attempting to determine the causes of job burnout to reveal the underlying mechanism of job burnout from various perspectives. At present, there are three perspectives to explain the formation mechanism of job burnout. The view of environmental factors emphasizes that the leading cause of job burnout is environmental factors (such as job demand–resource theory (Demerouti et al., 2001)). The view of individual factors focuses on the leading causes of job burnout [such as the social competency model (Harrison, 1980), resource conservation theory (Hobfoll, 1989), and demographic characteristics (Comes and Johnson, 2017)]. The view of interaction emphasizes that individual factors and environmental factors form an interactive whole [the degree of matching between individual and work situations (Maslach et al., 2001), the perspective of the ecosystem (Gao et al., 2023), etc.]. This study agrees with the interaction view that the factors causing job burnout are complex and that it is not comprehensive to study the mechanism of job burnout from only one aspect; therefore, research should combine the two aspects of individual and environmental factors to study the mechanism of job burnout.

The theory of basic psychological needs proposes that the satisfaction of three primary psychological needs promotes the growth and perfection of an individual’s personality and cognitive structure. All individuals strive to meet these needs and tend to seek an environment for meeting these needs (Deci and Ryan, 2000; White, 1959). This theory explains the mechanism by which environmental factors affect individual behavior and mental health through the mediation of internal psychological needs (Vansteenkiste et al., 2020; Zhang et al., 2010). Some studies have shown that the theory of basic psychological needs explains individual job burnout from the perspective of interaction. The work environment affects the degree to which individuals’ basic psychological needs are satisfied; the higher the work demands are, the lower the degree to which individuals’ basic psychological needs are satisfied, and the more work resources there are, the greater the degree to which individuals’ basic psychological needs are satisfied (Van den Broeck et al., 2008). Primary psychological need frustration is highly correlated with job burnout (Ryan and Deci, 2000a,Ryan and Deci, 2000b). There is a significant negative correlation between essential psychological need satisfaction and job burnout (Liu et al., 2012); the higher the psychological need satisfaction, the lower the job burnout (Li et al., 2013), and the negative correlation between essential psychological need satisfaction and job burnout was −0.34 (Jowett et al., 2016). The frustration of basic psychological needs is positively correlated with job burnout (Bartholomew et al., 2011a,Bartholomew et al., 2011b) and has a significant positive impact on the burnout of athletes with 0.59 (Mars et al., 2017) and 0.57 (Aguirre Gurrola et al., 2016).

The satisfaction of basic psychological needs and the frustration of basic psychological needs are two independent dimensions (Deci and Ryan, 2000). The satisfaction of autonomy need refers to the experience of self-determination and full realization of self-will in carrying out activities. Autonomy need frustration leads to controlling oneself through external compulsion or self-restraint (Deci and Ryan, 1985); competence need satisfaction leads to feeling capable of achieving the desired results; and competence need frustration leads to feelings of failure and doubt about effectiveness (Chen et al., 2015). The satisfaction of relationship needs concerns intimate relationships and genuine connections with others, and the frustration of relationship needs involves the experience of exclusion and loneliness (Chen et al., 2015). The satisfaction of needs and the frustration of needs are equivalent among individuals (Chen et al., 2015), but the relationship between them is asymmetric; the satisfaction of needs can be shallow but needs are not necessarily frustrated, while need frustration means low satisfaction (Vansteenkiste and Ryan, 2013). Low satisfaction of needs is not closely related to disease but can produce long-term problems; when needs are suddenly frustrated, the worsening of discomfort is accelerated (Vansteenkiste and Ryan, 2013). Need satisfaction is more strongly associated with positive outcomes, while need frustration is more strongly related to adverse outcomes (Deci and Ryan, 2000), both of which directly affect individual motivation and functioning (Warburton et al., 2019). The satisfaction of needs supports the bright side of human functioning, while the frustration of needs drives the dark side (Rouse et al., 2019). The frustration of needs is more predictive of adverse outcomes and psychological ill health (Chen et al., 2015), which makes individuals follow external rules, and their behavior becomes uncoordinated and unmotivated. It can even lead to antisocial behavior (Deci and Ryan, 2000) and to somatization, anxiety, depression, internal contradictions, and so on (Vansteenkiste and Ryan, 2013). Olafsen et al. (2016) reported that job demand frustration was associated with higher levels of job stress, which predicted higher levels of somatic symptoms, emotional exhaustion, and absence from work due to illness. Bartholomew et al. reported that need obstruction was a better predictor of athletes’ negative behavior than need satisfaction was (Bartholomew et al., 2011a,Bartholomew et al., 2011b).

To date, a large amount of evidence has shown that primary psychological need frustration is significantly positively related to job burnout, but there is little evidence showing how need frustration affects job burnout. This study introduces the perspective of primary psychological need frustration, focusing on how it affects the occurrence and development of job burnout. It discusses the internal causal relationship between basic psychological need frustration and job burnout and explains how primary psychological need frustration affects the psychological mechanism of job burnout. The results of this study not only enrich research on the psychological causes of job burnout and the basic psychological needs of setbacks in theory but also help organizations and employees prevent and detect job burnout syndrome.



2 Study design


2.1 Research questions

This study focuses on how the frustration of basic psychological needs affects the psychological mechanism of job burnout and expounds on how individual job burnout occurs and develops through the interaction of organizational factors and individual frustration with basic psychological needs. It poses three main research questions. First, which organizational factors affect the frustration of basic psychological needs? Second, what is the result of the frustration of basic psychological needs caused by organizational factors? Third, what is the correlation between the results of primary psychological need frustration and different dimensions of job burnout?



2.2 Study methods

Given the purpose of the study, qualitative research methods are used to describe the participants’ emotional changes and psychological mechanisms. On the one hand, through face-to-face conversation between the researcher and the participant, the researcher develops an “explanatory understanding” of the participant’s personal experience and meaning construction, and through his own experience, the researcher explains the participant’s life story and meaning construction. On the other hand, the researcher is the research tool for studying the individual’s “life world” in a natural situation (Chen, 2000). A case study, as a qualitative research method, is used under the following three conditions: first, the main questions pertain to “how” and “why”; second, the researcher cannot control the research subject; and third, the focus of the study is the current reality (Yin, 2014). Therefore, this study uses qualitative research to explain how the frustration of basic psychological needs affects the psychological mechanism of job burnout by performing a case study of Chinese college counselors (hereinafter referred to as counselors).



2.3 Case selection

Counselors are the organizers, implementers, and instructors of the daily ideological and political education and management of college students, the life mentors of students’ growth and success, and intimate friends in a healthy life (PRC China, 2017). As the professional role with the most complex role structure and the heaviest responsibility in contemporary China (Dai and Xiao, 2016), the phenomenon of job burnout is widespread, and the degree of burnout is high (Guo et al., 2020; He et al., 2022; Wen et al., 2022; Zhang and Yu, 2016). Severe job burnout destroys the physical and mental health of counselors, reduces their sense of professional achievement and honor, and negatively affects the smooth development of ideological and political work in colleges and universities; at the same time, job burnout is transmitted to students through emotional rendering, which negatively impacts students’ studies, lives, and work (Huang and Wang, 2018). Therefore, the psychological mechanism of counselor job burnout is a unique and representative research topic. Zhang et al. studied 545 counselors from five colleges and universities in Heilongjiang Province, China, and found that the older counselors are, the more likely they are to experience burnout, which is consistent with findings on the job burnout of counselors who have worked for many years (Zhang et al., 2020). According to the principles of purposive sampling and convenient sampling, this study selected senior counselors with more than 13 years of service at a Chinese university as the case study. In adherence to the research ethics, the researcher informed the participants of the following study-related content in advance: research purpose, data confidentiality, voluntary participation, and voluntary withdrawal at any time without reason. They all participated voluntarily, and no one withdrew before completing the study. After the eighth interviewee was interviewed, no new content was found. Thus, the data were considered to be saturated, and data collection was considered complete. To ensure the privacy of the study case data and the confidentiality of the participants’ data, code names were assigned to the eight interviewees in place of their real names (see Table 1), including three males (represented by code M) and five females (represented by code F).



TABLE 1 Basic information on the study case.
[image: Table1]



2.4 Data collection and analysis

To ensure the authenticity and validity of the first-hand data, this study conducted semi-structured interviews from May to September 2023. Each interview lasted 40–60 min, and the interview outline was prepared in advance to guide the data collection. The interview outline consisted of three open-ended questions: 1. What is the most significant difficulty or pressure you have encountered in your career? The primary sources of the respondents’ basic psychological needs and frustrations were thus obtained. 2. How do these difficulties affect you, or how do these pressures make you feel? The psychological changes in the respondents’ basic psychological needs and setbacks were thus obtained. 3. What changes have you made in your career after experiencing difficulties, or what changes have been brought to you by stress? The series of consequences caused by the frustration of the respondent’s basic psychological needs were thus identified. During the interviews, the researcher encouraged the interviewees to actively participate and raise questions, freely share their workplace experience and career experience, and reflect on and clarify the current situation of their primary psychological need frustration and setbacks at work and the resulting changes in their career psychology until both sides fully understood the emerging themes. The researcher has rich experience in qualitative interviews; uses the skills of questioning, listening, questioning, responding, interacting, observing, and recording in interviews to fully understand the true feelings of the interviewees with empathy; and is skilled at asking more in-depth questions to understand participants’ views and ideas better. Following each interview, the data were analyzed on the same day (see Table 2).



TABLE 2 Coding table of the study data.
[image: Table2]

In this study, cluster analysis was used to identify common themes in the data, and the original data were analyzed word by word, sentence by sentence, line by line, and fragment by fragment. The text data were registered and coded with NVivo11 software. Data analysis was carried out simultaneously by three experienced researchers, and when the results of the analysis were inconsistent, they were fully discussed until a consensus was reached. Transcription data and coding at all levels were provided to the respondents, and feedback was communicated many times to ensure that the results of the study truly reflected the views of the respondents. This study used the spiral research model to classify, analyze, and organize the data systematically. According to the analytical framework of the theory of basic psychological needs, the data can be summarized into two nodes: the status of frustration of basic psychological needs and the results of frustration of basic mental needs. There are seven subnodes: the coexistence of negative job characteristics and autonomous frustration, the coexistence of a hostile professional environment and competence frustration, the coexistence of other people’s negative behavior and relationship frustration, a change in motivation orientation from non-controlled motivation to controlled motivation, a change in job goals from internal to external, a change from active to passive behavior patterns, and a change in causal orientation from an autonomous style to a controlled style.




3 Research results


3.1 Organizational factors of basic psychological need frustration


3.1.1 Negative work characteristics and autonomous frustration strongly coexist

People have an innate need for a sense of autonomy, a need to feel personal causality, and a need to think that their actions are chosen by themselves, not imposed by some external source; that is, the cause of their actions exists within themselves, not in an external source. If people cannot feel autonomy, they will experience a decline in well-being, resulting in a variety of maladaptive consequences (Deci and Flaste, 2020). In this study, it is difficult for the participants to experience a sense of autonomy and meaning in their careers, which is reflected mainly in uncontrollable working hours and the authoritative obedience of bureaucratic management. First, the working hours cannot be controlled; every practitioner in the study has time anxiety, and they seldom have free time: “Work is very busy, 24 h without rest” and “heavy and trivial work, great pressure” are the typical characteristics of their work. “I do not understand why students think that counselors work 24 h online, call at night to ask about things that are not important at all, and call at noon to ask [about things]. I accept 24 h to deal with emergencies, but it does not mean that I have to do useless customer service 24 h” (M03). “I was just getting ready to go to bed at 23:00 one night when I received a call from the police saying that the boyfriend of a girl in the class had called the police because of emotional problems and that the girl was going to commit suicide. He immediately asked me to go to the scene and do ideological work. The conversation lasted until 2:30 in the morning. This sense of time’s uncontrollability and control haunts me” (F01). “There is no time boundary at work. In addition to the normal eight-hour working hours, [our] mobile phones are required to be on 24 h during non-working hours. When school or students need anything, they must be able to contact people the first time and need to be dealt with immediately, which makes it difficult for me to feel a sense of work autonomy. I feel that I am being kidnapped and controlled by work all the time” (F04). The second factor is the obedience of authority under bureaucratic management. Counselors perform more roles as managers at the bottom of the hierarchical pyramid and employ tools to achieve the goal of student management. Strict management systems, quantitative assessment indicators, and formal provisions are all based on control and coercion: “[There is] no department in the whole school that cannot order counselors, such as the Student Affairs Office, Academic Affairs Office, Security Office, School Youth League Committee, Propaganda Office, Logistics Office, etc. Even professional teachers make you go to the classroom to force students to sit in the front row to listen to lectures, the teaching staff urges you to report materials every day, the Logistics Office makes you remind students to dump garbage, and the Academic Affairs Office makes you supervise students in the classroom without food. It is all the work of counselors, and I will face all kinds of criticism if there is a slight omission so that I cannot feel the meaning of giving” (F02). “If counselors have doubts about the leadership arrangement, they will face various annual assessments every year, and the leadership will decide their future career development every minute. Students have prominent accidents at more than one o’clock in the morning at night. If they do not receive a phone call in time because they are asleep or if they do not handle the matter in time, the counselors need to be responsible for the whole incident and be investigated by the school and their families. It’s boring” (M02). “Sometimes when students have unexpected accidents, although the counselors rush to the scene the first time and try their best to deal with them, the incident is finally solved satisfactorily, but the school still has a negative evaluation of us. As long as the students have any situation, it is the counselor’s problem. This learned sense of professional helplessness and powerlessness suffocates me and makes me feel more and more that this job is meaningless” (F05) (see Table 3).



TABLE 3 High-frequency keywords of basic psychological frustration affecting job burnout.
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3.1.2 Strong symbiosis between a hostile occupational environment and competence frustration

Personality psychologist Robert White proposed that people are very eager to feel strong competence or efficiency when interacting with their environment. Competence is regarded as a basic need of human beings; that is, people may engage in various activities driven by a sense of competence to enhance their understanding of achievement (White, 1959). Everyone spontaneously wants to test themselves and explore the environment, trying to take control of the situation and affirm their abilities; when a person accepts the challenge and strives for achievement, and in their own opinion, they meet the ideal challenge, they need only to accept the meaningful personal challenge and do his best to feel competent (Deci and Flaste, 2020). In this study, the participants seldom experienced a sense of competence and achievement in their career, which is reflected mainly in the confusion regarding professional identity, the breadth of professional ability, and the dilemma of ability improvement. First, there is confusion over professional identity: “The identity of a “counselor” has gradually become blurred: is it a teacher, an administrator, a “service provider” who responds to the needs of students at any time, or a link between parents and schools? In heavy work, I will constantly have questions: the state stipulates that counselors have the dual identity of teachers and administrators, but what is the academic and professional role of counselors as teachers? As a manager, what is the management authority and scope? Why are we the busiest and least understood awkward group in colleges and universities? It’s really hard for me to experience the sense of accomplishment brought about by my career” (F01). Second, the professional ability is broad: “The scope of work of counselors is too broad, including the basic general ability (such as self-management ability, interpersonal communication ability, etc.), professional consultation ability (such as employment consultation ability, crisis management ability, etc.), and practical workability (such as ideological and political education ability, daily management ability). Counselors’ professional ability dimensions are not focused, the basic general ability is not professional, the professional consultation ability is not accurate, and the practical workability is not targeted. I do not know how to improve my professional ability to be competent for work; I feel very incompetent” (M02). Third, the dilemma of ability improvement is not only a personal embarrassment that counselors are too busy to consider but also concerns excessive external difficulties: “Work is too busy, every day is busy, time is simply not enough. There are many indicators [used] to assess counselors, including the number of dormitories, the number of lectures, conversation records, and work records. In addition, student attendance, dormitory hygiene, award evaluation rate, employment rate, rate of disciplinary violations, tuition arrears rate, failure rate, class party building, mental health, subject competitions, etc. In addition, when students fight and violate the rules, we should appear at the scene for the first time and be on duty every holiday” (M03). “There are few opportunities for counselors to go out to study and train. If the number of training places at or above the provincial level is even less, there is a drop in the bucket for each university on average. Even if we are lucky enough to have the opportunity to go out to study, the leaders of the college do not support it. They are afraid that it will be easy for students to have an accident if they are not managed. It is too difficult to rely on the support of the unit to study” (F03).



3.1.3 Other people’s negative behavior and relationship frustration strongly coexist

Relationship need satisfaction refers to intimate relationships and genuine connections between individuals and others, while relationship needs frustration involves the experience of relationship exclusion and loneliness (Chen et al., 2015). Individuals’ need for relationships motivates them to engage in a variety of behaviors to increase the likelihood of being accepted and decrease the possibility of being rejected. These attempts to maximize acceptance and minimize rejection are conceptualized as efforts to maintain and enhance the value of personal relationships. Relationship value reflects the importance that others attach to building relationships with themselves. When an individual feels that their relationship value is high, they feel accepted; otherwise, they fear that he or she will be excluded and therefore tries to improve their relationship value (Burkley and Burkley, 2020). In this study, the overall feeling of the relationship value of the participants is low. More specifically, the relationship value is in an unstable state in interactions with students, while the relationship value is low in interactions with leaders and colleagues: “From the big area to the senior year, some students are absent from school, drunk, and stay out at night. They have talked all night, touched each other, and given them all hope, patience, and tolerance. “Students have said, “Teacher, you can rest assured that I will listen to you, study hard, and not make you worry about it.” I feel that my efforts will eventually be rewarded, and I experience the value and harvest of helping others at work. But in the senior year, when students go out to practice and look for jobs, if there is something to contact [the student about], some students do not reply to the message; if I urge them to complete the school task again, the student does not answer their phone, my message is not returned, or the student even directly loses contact. It is too uncomfortable” (F04). “Now [regarding] the teacher–student relationship, when you are needed, you are a teacher; when you are not needed, you are a waiter, a nanny or even an unrelated person. After graduation, it is very difficult for anyone to remember you. If you have enough disappointments and grievances, it will be very difficult for you to communicate with students frankly and unreservedly” (M01). “Last semester, I took over a class. In less than 2 months, I failed one-third of a course. The college leaders knew about it and pointed all the fingers at me for not managing the class well, and the style of study was not correct. They called me to the office and asked me how to deal with it. I said that I had a class meeting, contacted the teacher, asked the students in the class why they failed, and urged them to pay more attention to this course. College leaders said angrily that I did not reflect deeply and did not pay attention to this matter ideologically. They also asked all counselors to hold a meeting and let me take the most self-criticism at the meeting; everything can be blamed on counselors. When encountering such a leader, [I was] really speechless; since he took office, [there has been] no praise, all criticism. The employment rate is not good, the students owe fees, the examination does not pass because of the instructor’s mistake” (F05). “Between colleagues’ mutual competition, the human sentiment is light, except the essential work relationships do not include contact; they do not disturb each other mutually. They feel isolated every day” (F04).




3.2 Results of the frustration of basic psychological needs

Given the three essential psychological setbacks, the work motivation, work goals, behavior patterns, and causal orientation of the research subject gradually change: motivation orientation changes from non-controlled motivation to controlled motivation, work goals change from internal to external, behavior patterns change from active to passive, and the causal orientation changes from an autonomous style to a non-autonomous controlled style.


3.2.1 Change in motivation orientation: from non-controlled motivation to controlled motivation

Based on differences in the degree of internalization of external rules, motivation types are divided into demotivation, external motivation, and internal motivation. There is a continuum from demotivation to intrinsic motivation in the dimension of autonomy. Demotivation is a state of unwillingness, while intrinsic motivation is a state of high autonomy and self-determination. External motivation (subdivided into external regulation, introspective regulation, identity regulation, and integration regulation) is located in the middle of the two, which is a partially autonomous control state (Ryan and Connell, 1989; Ryan and Deci, 2000a,Ryan and Deci, 2000b). Identity regulation, integration regulation, and intrinsic motivation are associated with autonomous motivation, while external regulation and introspective regulation are associated with controlled motivation (Deci and Ryan, 2008). Under autonomous motivation, behavior is accompanied by self-selection; under controlled motivation, the individual feels controlled by external forces (Deci and Ryan, 2008). In this study, the motivation orientation of the participants changed gradually from autonomous motivation to controlled motivation and even to non-motivation: “I started working with enthusiasm, and I was very happy to see the students make progress because of their hard work. After more than 10 years of work, I now meet all kinds of reasonable or unreasonable demands from students, and I will deal with them according to the requirements of the school and the leadership and the workflow to avoid being complained about by students or being held accountable by the school” (F05). “In the past, my work was very simple and happy. I felt relaxed with students, and all kinds of interpersonal relationships in my work were very simple. Now the student work competition is too fierce; the whole school student work assessment [is] to rank, the counselors’ assessment are compared. Every day, around the assessment indicators and work, [I] feel very tired and helpless. If I work according to my ideas without considering the assessment indicators, I will not only be excluded by my colleagues, but also be watched by my leaders every day, reminding me to pay attention to my duties, and will be regarded as a negative example and criticized by the General Assembly” (M01). “When I was young, I had a dream of working, and every day I thought about how to make progress in my work and improve my ability to better help students. Nowadays, the working environment of students includes rules and regulations, accountability mechanisms, and bureaucratic management. If they [counselors] are slightly negligent, they will be held accountable. Even if they work according to the requirements, they can be thrown away by schools or colleges for various reasons. Work is not interesting at all. It’s just for [a] salary to support their families” (M03).



3.2.2 Change in work objectives: from internal objectives to external objectives

The work goals of individuals can be divided into two categories: external goals, including wealth, power, and status, and internal goals, including individual development, intimate relationships, and physical health (Deci and Ryan, 2000). Internal goals and external goals have different effects. The pursuit of internal goals is associated with higher well-being and good adaptability, while the pursuit of external goals is associated with lower well-being and poor adaptability; depression, anxiety, low self-esteem, and job burnout occur more often when employees value or pursue extrinsic goals more than intrinsic goals (Kasser and Ryan, 1996). In this study, the three basic psychological needs of the subjects were frustrated for a long time, the work goals changed, the weight of internal goals gradually decreased, and the weight of external goals gradually increased, developing gradually from the pursuit of internal goals to the pursuit of external goals: “When I first went to work, I had a harmonious and intimate relationship with my colleagues and students, hoping to be an excellent counselor. Now, as long as there are no omissions in the work, we should keep all kinds of traces of work and avoid being held accountable by the school. In addition, I have been working for 16 years, and many colleagues who joined the school in the same year have long been appraised with senior titles. I am still [holding] an intermediate title, and I hope that my title can be upgraded to a higher level, with a higher monthly salary and a lower level in the school” (F02). “The longer I work, the more difficult it is to work as a counselor. I had hoped that I could become an excellent expert counselor. Now, the working atmosphere of school students is too depressing, and the original intention of educating people is [being] gradually eroded by reality. Now I am thinking about how to deal with the relationship with the leaders, while leaving a good impression of excellence and competence to the leaders and hoping to have the opportunity to be promoted by the school and break away from the grassroots student work” (M01).



3.2.3 Changes in behavioral patterns: from active to passive

When the three basic psychological needs are frustrated, the individual will develop a rigid and stereotyped behavior pattern to adapt to the hostile environment and protect themself from the harm caused by the blocked needs. This pattern will keep the individual from their inner experience and insist on behavior with negative results (Deci and Ryan, 2000). In this study, the behavior patterns of the participants gradually tended toward negative results: “When I first joined the work, I loved my work from the bottom of my heart and was very willing to help students. In practical work, the leaders put the task on the counselors and ordered the counselors to urge the students to complete it, the students did not respond and did not want to cooperate, and the task was not effective. The counselors were scolded by the leaders. The counselor urged the students again and again, and the students scolded the counselor. The daily work of counselors is to be scolded by leaders and students, to add endless classes, to engage in endless activities, and to promote endless work. Indeed, many things cannot be completed by students, but leadership orders must be completed. Counselors are only the tools of the school to complete a task, [yet] many things counselors cannot decide; the work can only be passively implemented. There is no way to solve such a work situation. I can only try my best to reduce my emotional investment, isolate my true thoughts, keep a certain psychological distance from the surrounding environment, and reduce internal psychological friction” (F02). “I feel that the beauty and hope of work have been gradually dispelled and [the feeling] that I love life and am full of a sense of control has disappeared, and I have become a learned helpless person. At the end of the day, my favorite thing to do is to lie on the sofa and watch videos without restraint, get a moment’s relief from self-indulgence, and then feel guilty about wasting time after watching videos” (F01).



3.2.4 Causally directed change: from an autonomous to a non-autonomous controlled style

Causal orientation is a personality trait that refers to individuals’ tendency to perceive the degree of self-determination of external activities steadily. In the same environment, causal orientation can be divided into the following three types: autonomous orientation, which means that the individual is more likely to feel that the behavior is autonomous; controlled orientation, which means that the individual is more likely to think that the behavior is externally controlled; and non-individual orientation, which refers to the individual’s tendency to think that the behavior is not under their control or that they are incompetent (Zhao et al., 2016). When the individual’s basic needs are frustrated, the individual develops a non-autonomous controlled style, that is, high control motivation or no motivation (Deci and Ryan, 2000). In this study, the causal orientation of the subjects gradually became more inclined toward the non-autonomous controlled style following the long-term frustration of basic psychological needs: “After graduating from graduate school, I entered the university to do student work, every day full of blood, looking at the smiling faces of a group of young students, thinking that life is always sunny; that kind of work enthusiasm arises spontaneously from the bottom of my heart. But with time, [I] encountered a variety of things, my mentality and personality have changed a lot, the appearance of light in the eyes is gone. At present, I have been working for 17 years, belonging to the state of being unable to go up and go up. Now there is only one thing in our work, according to the relevant regulations of the school and the requirements of the leaders: we should act according to the rules, put down the complex of helping others, and reduce the internal spiritual friction” (M01). “In the past, when I encountered a student crisis, I felt very anxious and could not help breaking down. I could not control my crying when I talked about it with my family and friends. I jokingly said that I would go to the hospital to see if I was depressed. As a result, I was diagnosed with severe depression and severe anxiety after going to the hospital. For a long time, I pretended to be happy in front of people, but as soon as I mentioned the recent work content, I began to be in a bad mood and shed tears of sadness. Now I feel that my personality has become introverted, more and more concerned about the views of the people around me, less and less focused, and [that] what I am doing will be interrupted by other more urgent things at any time. Being controlled by trivial things every day consumes all [my] energy” (F03).




3.3 The psychological mechanism through which basic psychological need frustration affects job burnout

This study focused on the controlling environment of the participants, such as negative job characteristics, hostile occupational environment, and the negative behaviors of others. A controlled environment causes individuals to experience high frustration of basic psychological needs for a long time. The four outcomes of frustration of basic psychological needs are closely related to job burnout. The psychological mechanism by which job burnout is affected by primary psychological need frustration is manifested in four aspects: the external motivation of the research participants is highly correlated with the emotional exhaustion dimension of job burnout; the pursuit of external goals is highly correlated with emotional exhaustion and a low sense of accomplishment from job burnout; a passive behavior pattern is highly correlated with depersonalization and a low sense of accomplishment from job burnout; and the causal orientation of the participants gradually changed into a controlled style, which was the result of the long-term frustration of basic psychological needs. In turn, this change positively affected the frustration of basic psychological needs and positively predicted job burnout.

First, the motivation orientation of the research participants changed from autonomous motivation to controlled motivation or no motivation, and motivation cost increased. They experienced a lack of passion and motivation for work, the feeling of always being controlled, and emotional exhaustion. Controlled motivation is highly related to emotional exhaustion. Studies have shown that autonomous motivation significantly predicts workplace outcomes, and when people can feel the value and importance of their work, they will show enhanced work motivation (Deci et al., 2017). A survey of 806 French-Canadian teachers in public elementary and secondary schools revealed that changes in autonomous motivation negatively predicted changes in emotional exhaustion, and self-efficacy negatively predicted changes in three dimensions of job burnout (Fernet et al., 2012a; Fernet et al., 2012b). Fernet et al. (2012a; Fernet et al., 2012b) studied the autonomous motivation and control motivation of 586 school principals and found that their autonomous motivation was negatively related to work exhaustion, while control motivation was positively associated with exhaustion. Structural equation modeling of a heterogeneous sample of 370 white-collar workers in Belgium confirmed that autonomous motivation was positively correlated with overwork and that overwork was accompanied by happiness and interest or was positively correlated with vitality. Controlled motivation is positively related to compulsive work, which is accompanied by compulsion and fatigue (Van den Broeck et al., 2011). A study of 603 employees of the Portuguese Tax and Customs Authority showed that occupational stress (caused by unsupportive managers and co-workers; career and pay; and family issues) had a positive and significant effect on turnover intentions, and that this relationship was mediated by burnout. Motivation (intrinsic and determined) had a negative and significant impact on turnover intentions. Intrinsic motivation moderated the relationship between occupational stress (caused by unsupportive managers and with managers and co-workers; career and pay; and family issues) and turnover intentions (Freitas et al., 2023).

Second, the goal orientation of the research participants changed from the pursuit of internal goals to the pursuit of external goals. Although individuals will receive some benefits in the short term from the pursuit of external goals, this pursuit will lead to the destruction of one’s center self-rules and increase emotional tension (Emery et al., 2016). Although extrinsic goals are attractive, they are associated with fewer positive outcomes (such as lower job satisfaction, dedication, and energy at work) than intrinsic goal pursuit. In addition, there are more negative outcomes (i.e., greater emotional exhaustion, transient gratification following successful goal achievement, and the intention to quit) (Vansteenkiste et al., 2007).

Third, the passive behavior patterns of the research participants are evident: there is poor self-control ability at work, a low sense of self-efficacy, psychological isolation from the professional environment, indifference to the status quo that cannot be changed at work, a reduction in unnecessary emotional input, and a low sense of personal achievement. There is a sense of loneliness and a strong sense of meaninglessness because of interpersonal exclusion.

Fourth, as an intermediate variable, the causal orientation of the research participant gradually develops into a controlled style. The controlled style is activated in a controlled environment, which is not only the result of the long-term frustration of basic psychological needs but also positively affects the frustration of basic psychological needs and positively predicts job burnout. The results of this study on the frustration of basic psychological needs firmly explain why the participants experienced severe job burnout. The psychological mechanism through which primary psychological needs frustration affects job burnout is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 The psychological mechanism of job burnout affected by basic psychological needs and setbacks.





4 Analysis and discussion

This study focuses on how frustration with basic psychological needs affects the psychological mechanism of job burnout. The results reveal that organizational factors and individuals interact from the perspective of interaction and that high frustration with basic psychological needs affects the psychological process of the occurrence and development of job burnout. Under the background of positive psychology, this study provides strong evidence and valuable insights into the formation mechanism of job burnout.

This study revealed that the organizational factors affecting the frustration of participants’ basic psychological needs were the controlled organizational environment, such as negative job characteristics, a hostile occupational environment, and the negative behavior of others; these findings are consistent with previous studies and further confirmed the causal relationship between the controlled organizational environment and the frustration of basic psychological needs. Deci and others believe that it is essential to study how workplace factors affect the frustration of basic needs, which includes the study of various concepts of job characteristics because they represent the frustration of basic psychological needs and hinder basic psychological needs. The active obstruction of basic psychological needs in work situations is more effective in predicting adverse outcomes (such as illness) (Deci et al., 2017). The concepts of basic psychological needs for competence, autonomy, and relationships provide a framework for understanding the impact of self-determination theory on the workplace, and every policy and practice implemented within an organization may support or hinder basic psychological needs. Anyone interested in improving the organizational work environment to improve employee health can evaluate a policy or practice with the following three questions: Does it empower employees? Does the employee experience freedom of action and not feel pressured and compelled to follow instructions? Do employees have a sense of belonging to the organization? Policies or practices for which the above questions elicit positive responses are likely to promote autonomy, well-being, and quality performance, whereas those that hinder employees’ experience may promote controlled motivation or unmotivated and undesirable behavior (Deci et al., 2017).

This study revealed that the participants were in a controlled environment for a long time, and the frustration of three basic psychological needs was severe, resulting in several adverse outcomes. At present, there are three leading causes of the frustration of basic psychological needs identified in the literature: motivation costs and related direct diseases, the demand for substitutes, and the compensatory response (Vansteenkiste et al., 2020; Vansteenkiste and Ryan, 2013). The results of the essential primary psychological need frustration of the participants are consistent with the current research conclusions, which confirm the causal relationship between the controlled environment and the results of primary psychological need frustration. First, the motivation cost increases, and the motivation orientation of the research participant changes from non-controlled motivation to controlled motivation. Motivation costs associated with the frustration of basic psychological needs have been shown to include loss of motivation, disengagement, illness, and painful experiences (Vansteenkiste et al., 2020). Essential psychological need setbacks strongly predict stress (Campbell et al., 2017), anxiety (Weinstein and Ryan, 2011), and depressive symptoms (Cordeiro et al., 2016). The second is the derivation of demand substitutes, and the working objectives of the research participant change from internal objectives to external objectives. Demand substitutes are external goals that people pursue to compensate for the frustration of basic needs, such as the pursuit of prestige, status, and wealth (Kasser and Ryan, 1996; Ryan and Deci, 2000a; Ryan and Deci, 2000b). The ongoing experience of need frustration creates feelings of insecurity that lead individuals to seek external value indicators to overcome some of the insecurities and threats associated with need frustration (Ryan and Deci, 2000a; Ryan and Deci, 2000b). However, the pursuit of extrinsic goals and even the achievement of these goals are associated with reduced demand satisfaction and increased demand frustration (Leung and Law, 2019). Greater extrinsic work values than intrinsic work values have been linked to additional unpleasant outcomes, such as emotional exhaustion, higher turnover intentions, and more work–family conflict (Vansteenkiste et al., 2007). Third, compensatory behavior occurs, and the behavior pattern of the research participant changes from active to passive. Compensatory responses involve three types of behavior: release of self-control, rigid patterns of behavior, and oppositional defiant behavior (Vansteenkiste and Ryan, 2013).

This study revealed that when subjects were exposed to a controlled occupational environment for a long time, the individual’s causal quality changed, a controlled style was activated, and the causal orientation changed from autonomous to controlled. Although this finding is consistent with the current research conclusion, the literature does not find that the causal orientation change results from primary psychological need frustration. This study argues that it is reasonable to include personal causal characterization as a result of basic psychological need frustration if it develops from an autonomous style to a controlled style. When individuals are motivated by control, actions are based on the disappointment of external or internal needs, and individuals often process information in a biased, self-serving way and connect with others in a more defensive, strategic, and intolerant way. An individual’s orientation to control is a more general risk factor for defensiveness and psychopathology (Vansteenkiste and Ryan, 2013). Although autonomous and controlled styles cannot dominate individual functions, both styles can be activated by the social environment, and the direction of control is enough to trigger a defensive response, such as the use of hostile humor (Weinstein et al., 2011a; Weinstein et al., 2011b), avoidance of negative experiences (Hodgins et al., 2006), suppression of emotional distress messages (Weinstein and Hodgins, 2009), or adverse past events (Weinstein et al., 2011a; Weinstein et al., 2011b).

This study showed that primary psychological needs, frustration, and setbacks experienced by the participants led to a reduction in individual psychological energy and more severe job burnout. These outcomes manifested as emotional exhaustion (lack of passion at work, fatigue, and inattention), depersonalization (strong sense of loneliness, subconscious psychological distance), ignoring the objects of work and the status quo of work, and a low sense of achievement (strong sense of meaninglessness, low self-efficacy, low self-evaluation), which are consistent with previous research. Data from a heterogeneous sample of 3,185 Flemish employees indicated that primary psychological need frustration predicted poorer work-related well-being, which was associated with greater exhaustion (Vander Elst et al., 2012). In a heterogeneous sample of 745 workers in the Dutch-speaking area of Belgium, workers who experienced many job demands were more likely to experience primary psychological need frustration and therefore felt more exhausted (Van den Broeck et al., 2008). In a sample of 1,179 nurses in Quebec, Canada, demand-thwarting behaviors such as job bullying led to reduced job engagement and increased job burnout, which was mediated by frustration with basic psychological needs (Trépanier et al., 2013).



5 Conclusion

Job burnout occurs in nearly all occupations and is harmful to employees, their families, service objects they serve, and organizations. This study introduces the perspective of primary psychological needs frustration to study how basic psychological needs frustration affects the psychological mechanism of job burnout. The results showed that negative job characteristics, a hostile occupational environment, and negative behaviors of others, as controlling organizational factors, led to a higher degree of frustration in an individual’s basic psychological needs. The four types of individual primary psychological need frustration are highly correlated with different dimensions of job burnout: controlled motivation positively predicts the emotional exhaustion dimension of job burnout, the pursuit of external goals positively predicts the emotional exhaustion dimension, and the low achievement dimension, negative behavior patterns positively predict the depersonalization dimension and the low achievement dimension, and a controlling causal orientation positively predicts job burnout. From the perspective of primary psychological need frustration, this study effectively explains the psychological process of why employees experience job burnout given a controlled organizational environment and individual primary psychological need frustration. It reveals the internal causality between the frustration of basic psychological needs and job burnout, which not only enriches theoretical research on the formation mechanism of job burnout and frustration but can also help organizations and employees prevent and detect burnout syndrome in real work.



6 Limitations and contributions of the study

The limitations of this study are as follows. First, primary psychological frustration is influenced by personal and environmental factors. Due to the limited research ability of the researcher, this study focuses only on the controlling ecological factors of the research participants and does not explore the individual factors. Future research can enrich the understanding of the psychological mechanism through which basic psychological needs and frustration affect job burnout from the perspective of individual factors. Second, this study describes the controlled environment in detail but does not examine how to address the controlled environment, increase the internal motivation and internalized external motivation of the participants, or offer intervention methods for job burnout. Future research can explore how to provide a more positive approach to problem-solving for overcoming job burnout. Third, this study adopts a cross-sectional design. Due to the limitations of cross-sectional research methods, namely, interviews conducted at a certain time point to obtain first-hand data, there may be some degree of emotional oversight or memory selection, which may not be able to completely restore the original psychological mechanism of basic psychological frustration affecting job burnout. Future studies can avoid the limitations of cross-sectional studies by collecting more data sources and research samples at different time points.

This study makes the following three contributions. First, it explains the psychological mechanism of job burnout from the new perspective of basic psychological needs—frustration and setbacks—and supplements theoretical research on the psychological causes of job burnout. Second, most research on basic needs theory concerns the satisfaction of basic psychological needs, while less research addresses the frustration of basic psychological needs. Thus, this study supplements the existing understanding of primary psychological need—frustration—by exploring the new research field of self-determination theory. Third, the results of this study can be applied to the working environment, help individuals and organizations prevent and detect early job burnout syndrome, and enhance individuals’ occupational well-being and organizational vitality.



Data availability statement

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



Ethics statement

The studies involving humans were approved by School of Biology and Food Engineering, Chuzhou University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

HS: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was supported by the following two sources: the Comprehensive Reform and Ideological and Political Ability Improvement Plan of "Three-all Education" in Colleges and Universities of Anhui Province in 2023; the Young and Middle-aged Backbone Team Construction Project of Ideological and Political Work in Colleges and Universities (sztsjh-2023-8-14); and the Anhui Province Ideological and Political Ability Improvement Project-Hairong Studio: Counselor Professional Ability Gas Station (sztsjh2019-2-36).



Conflict of interest

The author declares 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

 Aguirre Gurrola, H. B., Tristán Rodríguez, J. L., López Walle, J. M., Tomás, I., and Zamarripa, J. (2016). Estilos interepersonales del entrenador, frustración de las necesidades psicológicas básicas y el burnout: un análisis longitudinal en futbolistas coach interpersonal styles, frustration of basic psychological needs and burnout: a longitudinal analysis. Retos 30, 132–137. doi: 10.47197/retos.v0i30.50097

 Bartholomew, K. J., Ntoumanis, N., Ryan, R. M., Bosch, J. A., and Thøgersen-Ntoumani, C. (2011a). Self-determination theory and diminished functioning: the role of interpersonal control and psychological need thwarting. Person. Soc. Psychol. Bull. 37, 1459–1473. doi: 10.1177/0146167211413125 

 Bartholomew, K. J., Ntoumanis, N., Ryan, R. M., and Thøgersen-Ntoumani, C. (2011b). Psychological need thwarting in the sport context: assessing the darker side of athletic experience. J. Sport Exerc. Psychol. 33, 75–102. doi: 10.1123/jsep.33.1.75 

 Brill, P. L. (1984). The need for an operational definition of burnout. Fam. Community Health 6, 12–24. doi: 10.1097/00003727-198402000-00005 

 Burkley, E., and Burkley, M. (2020). Motivation science. Beijing: Posts & Telecom Press.

 Campbell, R., Tobback, E., Delesie, L., Vogelaers, D., Mariman, A., and Vansteenkiste, M. (2017). Basic psychological need experiences, fatigue, and sleep in individuals with unexplained chronic fatigue. Stress Health 33, 645–655. doi: 10.1002/smi.2751 

 Chen, X. (2000). Qualitative research in social sciences. Beiing: Educational Science Publishing House.

 Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Van der Kaap-Deeder, J., et al. (2015). Basic psychological need satisfaction, need frustration, and need strength across four cultures. Motiv. Emot. 39, 216–236. doi: 10.1007/s11031-014-9450-1

 Cherniss, C. (1980). Staff burnout: Job stress in the human services Cary Cherniss Beverly Hills. California: Sage Publications.

 CoMes, J. S. L., and Johnson, R. (2017). The relationship between demographic characteristics and burnout: a meta-analysis. J. Occup. Health Psychol. 20, 469–365. doi: 10.1037/ocp0000012

 Cordeiro, P., Paixão, P., Lens, W., Lacante, M., and Luyckx, K. (2016). The Portuguese validation of the basic psychological need satisfaction and frustration scale: concurrent and longitudinal relations to well-being and ill-being. Psychol. Belg. 56, 193–209. doi: 10.5334/pb.252 

 Dai, R., and Xiao, C. (2016). A study on the role reorientation of college counselors from the perspective of sociology of occupation. Ideol. Polit. Educ. Res. 32, 105–112.

 Deci, E. L., and Flaste, R. (2020). Intrinsic motivation: The power to control your life. Beijing: China Machine Press.

 Deci, E. L., Olafsen, A. H., and Ryan, R. M. (2017). Self-determination theory in work organizations: the state of a science. Annu. Rev. Organ. Psych. Organ. Behav. 4, 19–43. doi: 10.1146/annurev-orgpsych-032516-113108

 Deci, E. L., and Ryan, R. M. (1985). Intrinsic motivation and self-determination in human behavior. New York: Plenum Press.

 Deci, E. L., and Ryan, R. M. (2000). The "what" and "why" of goal pursuits: human needs and the self-determination of behavior. Psychol. Inq. 11, 227–268. doi: 10.1207/s15327965pli1104_01

 Deci, E. L., and Ryan, R. M. (2008). Facilitating optimal motivation and psychological well-being across life's domains. Canad. Psychol. 49, 14–23. doi: 10.1037/0708-5591.49.1.14

 Demerouti, E., Bakker, A. B., Nachreiner, F., and Schaufeli, W. B. (2001). The job demands-resources model of burnout. J. Appl. Psychol. 86, 499–512. doi: 10.1037/0021-9010.86.3.499

 Emery, A. A., Heath, N. L., and Mills, D. J. (2016). Basic psychological need satisfaction, emotion dysregulation, and non-suicidal self-injury engagement in young adults: an application of self-determination theory. J. Youth Adolesc. 45, 612–623. doi: 10.1007/s10964-015-0405-y 

 Fernet, C., Austin, S., and Vallerand, R. J. (2012a). The effects of work motivation on employee exhaustion and commitment: an extension of the JD-R model. Work Stress 26, 213–229. doi: 10.1080/02678373.2012.713202

 Fernet, C., Guay, F., Senécal, C., and Austin, S. (2012b). Predicting intraindividual changes in teacher burnout: the role of perceived school environment and motivational factors. Teach. Teach. Educ. 28, 514–525. doi: 10.1016/j.tate.2011.11.013

 Freitas, M., Moreira, A., and Ramos, F. (2023). Occupational stress and turnover intentions in employees of the Portuguese tax and customs authority: mediating effect of burnout and moderating effect of motivation. Adm. Sci. 13:251. doi: 10.3390/admsci13120251

 Freudenberger, H. J. (1974). Staff Burn-Out. J. Soc. Issues 30, 159–165. doi: 10.1111/j.1540-4560.1974.tb00706.x

 Gao, X., Wei, F., and Zhou, X. (2023). An ecosystem perspective on why teachers burnout:analysis based on ecosystem theory. Res. Educ. Dev. 43, 44–51.

 Guo, P., Gao, K., and Ye, J. (2020). Current situation and correlation analysis on job burnout and mental health of college counselors in Shanghai City. China Occup. Med. 47, 676–680.

 Harrison, R. V. (1980). The social competence model of burnout. Hum. Relat. 33, 213–229. doi: 10.1177/001872678003300305

 He, K., Tao, J., and Xu, J. (2022). Job burnout and related factors of college counselors. Chin. J. Health Psychol. 30, 205–209.

 Hobfoll, S. E. (1989). Conservation of resources: a new attempt at conceptualizing stress. Am. Psychol. 44, 513–524. doi: 10.1037/0003-066x.44.3.513 

 Hodgins, H. S., Yacko, H. A., and Gottlieb, E. (2006). Autonomy and nondefensiveness. Motiv. Emot. 30, 283–293. doi: 10.1007/s11031-006-9036-7

 Huang, L., and Wang, Y. (2018). Analysis on the performance, causes and countermeasures of college Counselors' job burnout. Soc. Sci. Guangxi 271, 217–220.

 Jowett, G. E., Hill, A. P., Hall, H. K., and Curran, T. (2016). Perfectionism, burnout and engagement in youth sport: the mediating role of basic psychological needs. Psychol. Sport Exerc. 24, 18–26. doi: 10.1016/j.psychsport.2016.01.001

 Kasser, T., and Ryan, R. M. (1996). Further examining the American dream: differential correlates of intrinsic and extrinsic goals. Personal. Soc. Psychol. Bull. 22, 280–287. doi: 10.1177/0146167296223006

 Lee, R. T., and Ashforth, B. E. (1993). A further examination of managerial burnout: toward an integrated model. J. Organ. Behav. 14, 3–20. doi: 10.1002/job.4030140103

 Leung, A. N. M., and Law, W. (2019). Do extrinsic goals affect romantic relationships? The role of basic psychological need satisfaction. Motiv. Emot. 43, 857–873. doi: 10.1007/s11031-019-09804-7

 Li, C., Wang, C. K. J., Pyun, D. Y., and Kee, Y. H. (2013). Burnout and its relations with basic psychological needs and motivation among athletes: a systematic review and meta-analysis. Psychol. Sport Exerc. 14, 692–700. doi: 10.1016/j.psychsport.2013.04.009

 Liu, H., Ji, H., and Wang, Y. (2012). Satisfaction of basic psychological needs as a predictor of job burnout and job engagement in physicians. J. HeBei Univ. 37, 93–99.

 Mars, L., Castillo, I., López-Walle, J., and Balaguer, I. (2017). Estilo Controlador del entrenador, frustración de las necesidades y malestar en futbolistas futbolistas [controlling coach style, basic psychological need thwarting and ill-being in soccer players]. Rev. Psicol. Deporte 26, 119–124.

 Maslach, C., and Jackson, S. E. (1981). The measurement of experienced burnout. J. Organ. Behav. 2, 99–113. doi: 10.1002/job.4030020205

 Maslach, C., Schaufeli, W. B., and Leiter, M. P. (2001). Job Burnout. Annu. Rev. Psychol. 52, 397–422. doi: 10.1146/annurev.psych.52.1.397

 Olafsen, A. H., Niemiec, C. P., Halvari, H., Deci, E. L., and Williams, G. C. (2016). On the dark side of work: a longitudinal analysis using self-determination theory. Eur. J. Work Organ. Psychol. 26, 275–285. doi: 10.1080/1359432x.2016.1257611

 Pines, A., and Aronson, E. (1988). Career burnout: Causes and cures. New York: Free Press.

 PRC China (2017). Decree No.43 of the Ministry of Education of People's Republic of China (PRC) "Regulations on the Construction of Counselors in Colleges and Universities". Available at: https://www.gov.cn/gongbao/content/2017/content_5244874.htm (Accessed July 20, 2023).

 Rouse, P. C., Turner, P. J. F., Siddall, A. G., Schmid, J., Standage, M., and Bilzon, J. L. J. (2019). The interplay between psychological need satisfaction and psychological need frustration within a work context: a variable and person-oriented approach. Motiv. Emot. 44, 175–189. doi: 10.1007/s11031-019-09816-3

 Ryan, R. M., and Connell, J. P. (1989). Perceived locus of causality and internalization: examining reasons for acting in two domains. J. Pers. Soc. Psychol. 57, 749–761. doi: 10.1037/0022-3514.57.5.749 

 Ryan, R. M., and Deci, E. L. (2000a). The darker and brighter sides of human existence: basic psychological needs as a unifying concept. Psychol. Inq. 11, 319–338. doi: 10.1207/s15327965pli1104_03

 Ryan, R. M., and Deci, E. L. (2000b). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. Am. Psychol. 55, 68–78. doi: 10.1037//0003-066x.55.1.68 

 Simionato, G., Simpson, S., and Reid, C. (2019). Burnout as an ethical issue in psychotherapy. Psychotherapy 56, 470–482. doi: 10.1037/pst0000261 

 Trépanier, S., Fernet, C., and Austin, S. (2013). Workplace bullying and psychological health at work: the mediating role of satisfaction of needs for autonomy, competence and relatedness. Work Stress 27, 123–140. doi: 10.1080/02678373.2013.782158

 Van den Broeck, A., Schreurs, B., De Witte, H., Vansteenkiste, M., Germeys, F., and Schaufeli, W. (2011). Understanding Workaholics' motivations: a self-determination perspective. Appl. Psychol. 60, 600–621. doi: 10.1111/j.1464-0597.2011.00449.x

 Van den Broeck, A., Vansteenkiste, M., De Witte, H., and Lens, W. (2008). Explaining the relationships between job characteristics, burnout, and engagement: the role of basic psychological need satisfaction. Work Stress 22, 277–294. doi: 10.1080/02678370802393672

 Vander Elst, T., Van den Broeck, A., De Witte, H., and De Cuyper, N. (2012). The mediating role of frustration of psychological needs in the relationship between job insecurity and work-related well-being. Work Stress 26, 252–271. doi: 10.1080/02678373.2012.703900

 Vansteenkiste, M., Neyrinck, B., Niemiec, C. P., Soenens, B., De Witte, H., and Van den Broeck, A. (2007). On the relations among work value orientations, psychological need satisfaction and job outcomes: a self-determination theory approach. J. Occup. Organ. Psychol. 80, 251–277. doi: 10.1348/096317906x111024

 Vansteenkiste, M., and Ryan, R. M. (2013). On psychological growth and vulnerability: basic psychological need satisfaction and need frustration as a unifying principle. J. Psychother. Integr. 23, 263–280. doi: 10.1037/a0032359

 Vansteenkiste, M., Ryan, R. M., and Soenens, B. (2020). Basic psychological need theory: advancements, critical themes, and future directions. Motiv. Emot. 44, 1–31. doi: 10.1007/s11031-019-09818-1

 Warburton, V. E., Wang, J. C. K., Bartholomew, K. J., Tuff, R. L., and Bishop, K. C. M. (2019). Need satisfaction and need frustration as distinct and potentially co-occurring constructs: need profiles examined in physical education and sport. Motiv. Emot. 44, 54–66. doi: 10.1007/s11031-019-09798-2

 Weinstein, N., Deci, E. L., and Ryan, R. M. (2011a). Motivational determinants of integrating positive and negative past identities. J. Pers. Soc. Psychol. 100, 527–544. doi: 10.1037/a0022150 

 Weinstein, N., and Hodgins, H. S. (2009). The moderating role of autonomy and control on the benefits of written emotion expression. Person. Soc. Psychol. Bull. 35, 351–364. doi: 10.1177/0146167208328165 

 Weinstein, N., Hodgins, H. S., and Ostvik-White, E. (2011b). Humor as aggression: effects of motivation on hostility expressed in humor appreciation. J. Pers. Soc. Psychol. 100, 1043–1055. doi: 10.1037/a0022495 

 Weinstein, N., and Ryan, R. M. (2011). A self-determination theory approach to understanding stress incursion and responses. Stress. Health 27, 4–17. doi: 10.1002/smi.1368

 Wen, Y., Zeng, J., and Chen, L. (2022). The moderating role of job-crafting on the relationship between emotional labor strategies and job burnout in college counselors. China Occup. Med. 49, 62–66.

 White, R. W. (1959). Motivation reconsidered: the concept of competence. Psychol. Rev. 66, 297–333. doi: 10.1037/h0040934 

 Yin, R. K. (2014). Case study research: Design and methodology. Fifth Edn. United Kingdom: Sage Publications, Inc.

 Zhang, H., Ke, B., and Dai, X. (2020). An analysis of influencing factors and countermeasures of college counselors′ job burnout based on chi square test. Ideol. Polit. Educ. Res. 36, 147–151.

 Zhang, K., and Yu, M. (2016). Investigation and analysis on college Counselors' job burnout. Univ. Educ. Sci. 159, 83–87.

 Zhang, J., Zhang, J., Li, Y., and Deci, E. L. (2010). An effective path for promoting work motivation: the self-determination theory perspective. Adv. Psychol. Sci. 18, 752–759.

 Zhao, Y., Zhang, Z., Liu, N., and Ding, M. (2016). A literature review on new development of self-determination theory. Chin. J. Manag. 13, 1095–1104.


Copyright
 © 2024 Shi. 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.







 


	
	
SYSTEMATIC REVIEW
published: 15 November 2024
doi: 10.3389/fpsyg.2024.1401969








[image: image2]

The relationship between neuroticism as a personality trait and mindfulness skills: a scoping review

Natalia Angarita-Osorio1,2,3, Rosa M. Escorihuela1,4 and Toni Cañete1,4*


1Department of Psychiatry and Forensic Medicine, Faculty of Medicine, Universitat Autònoma de Barcelona, Bellaterra, Spain

2Mental Health Research Group, Hospital del Mar Research Institute, Barcelona, Spain

3Centre for Biomedical Research in Mental Health Network (CIBERSAM), Madrid, Spain

4Institut de Neurociències, Universitat Autònoma de Barcelona, Bellaterra, Spain

Edited by
 Adelinda Araujo Candeias, University of Evora, Portugal

Reviewed by
 Maria Da Glória Salazar D’Eça Costa Franco, University of Madeira, Portugal
 Ferda Alper Ay, Cumhuriyet University, Türkiye

*Correspondence
 Toni Cañete, antoni.canete@uab.cat 

Received 16 March 2024
 Accepted 29 October 2024
 Published 15 November 2024

Citation
 Angarita-Osorio N, Escorihuela RM and Cañete T (2024) The relationship between neuroticism as a personality trait and mindfulness skills: a scoping review. Front. Psychol. 15:1401969. doi: 10.3389/fpsyg.2024.1401969
 

Introduction: In recent decades, researchers have assessed the relationship between mindfulness and personality traits, including neuroticism, a known target in mental health associated with the development of mental health disorders and physical illnesses. The main aim of mindfulness practice is to help individuals develop the ability to regulate and accept their experiences, emotions, and thoughts. Therefore, it could be suggested that mindfulness may be useful in reducing the expression and negative experience of neuroticism. The aim of our review was to assess the relationship between neuroticism and mindfulness.

Methods: We conducted a scoping review of the literature in December 2023, using the databases PubMed and PsycINFO.

Results: Forty-nine studies were included in the review, with four common themes identified: (i) mental health, (ii) cognitive outcomes, (iii) physiological symptoms, and (iv) mindfulness-based interventions. Across most of the studies, mindfulness negatively correlated with neuroticism, supporting the idea that mindfulness may be useful in reducing neuroticism and its negative effects on mental and physical health.

Discussion: While several limitations were identified, the overall results are promising. Future research in this area should focus on overcoming the current limitations to provide a better understanding of the relationship between mindfulness and neuroticism.
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1 Introduction

In recent decades, there has been a growing interest and body of literature regarding the impact and relationship of mindfulness with several psychological constructs. Among those, personality traits described as patterns of thoughts, feelings, and behaviors that tend to be stable throughout our lifetime (VandenBos, 2007). These traits have been combined and organized into several models that propose different structures for personality.

Eysenck (1947) proposed a personality trait theory based on two primary dimensions of personality: extraversion (E) and neuroticism (N), to which he later added a third dimension called psychoticism (P, risk-taking, impulsiveness) after studying individuals suffering from mental illness (Eysenck and Eysenck, 1976). In parallel, the “Five Factor Model” (FFM), offers another structure organizing the personality traits into five factors (McCrae and John, 1992): Extraversion (E, sociable, outgoing, openly expressive, oriented to the outer world), Agreeableness (A, cooperative, unselfish, compassionate), Conscientiousness (C, organized, responsible, self-disciplined), Neuroticism (N, emotionally unstable, anxious, prone to experience psychological distress and negative emotions) and Openness to experience (O, imaginative, creative, willing to experience new things) (VandenBos, 2007). Lewis Goldberg contributed to this area by developing the Big Five Factor structure and the scales using different samples and factorial analytic methods and proposed the name “Big Five” (Goldberg, 1992; Boudreaux and Ozer, 2015).

Since then, multiple instruments have been developed, used and revised, such as the NEO Personality Inventory (NEO-PI-R) (Costa and McCrae, 1992; McCrae and Costa, 2010), the Big Five Inventory (BFI) (John et al., 1991), the International Personality Item Pool (IPIP) (Goldberg, 1999)– a repository of over 2000 personality items that are used to develop personality inventories-, the Eysenck Personality Questionnaire (EPQ) (Eysenck and Eysenck, 1975) and the Zuckerman-Kuhlman Personality Questionnaire (ZKPQ) (Zuckerman, 2002).

In addition to its primary role in Eysenck’s theory, and its inclusion as a factor in the Big Five, neuroticism is a substantial target in mental health. It is strongly linked to emotional instability and the experience of psychological distress (e.g., anxiety, hostility, depressed mood) (Costa and McCrae, 1992; Diener et al., 2003). These experiences are correlated with low quality of life and low overall satisfaction. Furthermore, evidence also suggests that neuroticism might be related to susceptibility to the development of mental health disorders (e.g., mood and substance disorders) (Kotov et al., 2010), as well as physical illness (e.g., cardiac problems, immune functioning, irritable bowel syndrome) (Lahey, 2009), and the way people interact with and respond to these and other afflictions. Taken together, this indicates that neuroticism has important health implications and a large impact on daily life (Widiger and Oltmanns, 2017).

Mindfulness, based on Buddhist contemplative practices adapted to the Western population, context, and needs, was introduced in research a few decades ago by Kabat-Zinn. He defined mindfulness as “the awareness that emerges through paying attention on purpose, in the present moment, and nonjudgmentally to the unfolding of experience moment by moment” (Kabat-Zinn, 2003). Kabat-Zinn pioneered the development of the Mindfulness-Based Stress Reduction Program (MBSR) designed to treat stress, anxiety, and pain by developing awareness and acceptance of feelings, thoughts, and body sensations through a combination of mindfulness meditation, body awareness, and therapeutic yoga postures (de Vibe et al., 2012). Since then, scientific interest in this practice has grown, and so has the literature exploring its effect on overall health. According to PubMed, in the past year, the term “mindfulness” appeared in the titles of 3,660 articles.

One of the main goals of mindfulness practice is to develop skills and a different relationship with our emotions, thoughts, and experiences. This practice does not aim to eliminate negative experiences, but rather to learn how to approach them with equanimity, non-judgmentally, and in a more flexible way (Kabat-Zinn, 2003). There are two main elements included in the practice of mindfulness: attention with intentionality and the quality thereof. Mindfulness focus is to bring awareness or attention to the present moment, but with specific attitudes, such as non-judgment, openness, acceptance, and curiosity (Baer et al., 2022). Recognizing what is happening from a place of experiential awareness, without trying to change or control anything.

In this sense, mindfulness can be conceptualized as a trait, or dispositional mindfulness, considering that there are some people who tend to display the skills of being mindfully aware in the daily lives without specific mindfulness training or meditation practice (Hart et al., 2013). However, this way of engaging with everyday life, can be trained and the mindful skills can be developed by means of specific interventions and trainings. In the present study, the term “mindfulness” addresses this inherent capacity, while mindfulness-based interventions (MBIs) will be address as such and refers to structured methods designed to teach and reinforce mindfulness skills. On the other hand, the facets of mindfulness are the specific components or variables that make up the overall mindfulness skill and are assessed by questionnaires.

MBIs are used to cultivate and develop this attitudes. They are 6 or 8-week programs that include mindfulness meditation (MM) and encourage home practice of meditation and other components (e.g., yoga practice). In addition to the MBSR program pioneered by Kabbat-Zin to reduce stress, anxiety, and chronic pain, other MBIs, such as Mindfulness-Based Cognitive Therapy (MBCT), have been studied. MBCT, combines MM with cognitive therapy, was adapted from the MBSR to prevent relapse in depression (Segal et al., 2013). Moreover, mindfulness principles are also included in other therapies including Dialectical Behavior Therapy (DBT), used to treat borderline personality disorder (BPD), which is based on cognitive-behavioral therapy (CBT) and the acceptance of feelings and behaviors (Dimeff and Linehan, 2001), or Acceptance and Commitment Therapy (ACT), aimed at increasing psychological flexibility by means of mindfulness and the acceptance of one’s own feelings and thoughts (Hayes et al., 2006).

As interest in mindfulness, MBIs and their applications has grown, so has the need for instruments to empirically assess it. This has allowed for a better understanding of the psychological processes involved and to determine its relationship with other psychological constructs (Baer et al., 2006). In this regard, some of the instruments currently available and commonly used are (Baer et al., 2022): the Mindful Attention Awareness Scale (MAAS) (Brown and Ryan, 2003), the Five Facet Mindfulness Questionnaire (FFMQ) (Baer et al., 2006), the Kentucky Inventory of Mindfulness Skills (KIMS) (Baer et al., 2004), the Freiburg Mindfulness Inventory (FMI) (Buchheld et al., 2001), and the Cognitive Affective Mindfulness Scale—Revised (CAMS–R) (Hayes and Feldman, 2004). Despite their differences, all these questionnaires assess central facets of mindfulness practice, such as acting with awareness (e.g., fully engaging with the present), observing (e.g., noticing internal and external experiences), describing (e.g., being able to express experiences with words), non-judging (e.g., observing experiences without judging them), and non-reactivity (e.g., observing experiences without reacting to them) (Baer et al., 2022).

Given that the main goal of MBIs is to develop abilities to regulate and accept how we relate to our experiences, emotions, and thoughts -particularly negative ones- it is hypothesized that these interventions could reduce the expression and experience of neuroticism.

Previous studies have shed some light on this claim. Giluk (2009) studied the relationship between mindfulness and the Big Five personality traits and found that neuroticism had the strongest correlation with mindfulness. Neuroticism was also positively associated with worry, avoidance, and rumination, and inversely associated with mindfulness. Higher scores of neuroticism and lower scores with the remaining personality traits were associated with maladaptive emotional regulation strategies (Barańczuk, 2019).

Considering neuroticism is one of the most robust higher-order personality traits associated with negative emotionality, where self-awareness is focused on distress and negative emotions, and risk of mental disorders, and mindfulness is a strategy to develop self-awareness based on equanimity, non-judgmentally, and flexibility, we objective of this review was to analyze and discuss the relationship between neuroticism as a personality trait and mindfulness. We first identified the studies according to these terms, selected those following the eligibility criteria, and then organized and summarized the results. We first describe the studies addressing this relationship in a broad sense, then refer to this relationship in more constricted areas such as mental health (depression, anxiety, stress, post-traumatic stress disorder, or other diseases) and cognitive and psychological variables (inflexibility, hardiness, cognitive reappraisal), and finally address the outcomes of those studies, including mindfulness-based interventions.



2 Methods


2.1 Search strategy

To conduct the present review, we consulted two databases to identify the literature: PubMed and PsycINFO, from inception until December 2023. We used the terms “neuroticism” AND “mindfulness” to identify literature with no restrictions regarding population, date or awareness-based interventions.

Articles for selection were recorded using Rayyan, a web-based data synthesis software program (Ouzzani et al., 2016).



2.2 Eligibility criteria

From the search using the terms “neuroticism” AND “mindfulness” the articles were selected according to the following inclusion criteria: (i) to be in English or Spanish and (ii) to contain primary outcome measures that assessed neuroticism and/or mindfulness using validated instruments (e.g., FFMQ, MAAS, NEO-PI, or BFI). Articles were excluded if they were in other languages, described as protocols, dissertations, or validations of instruments, or if the primary outcomes were different from mindfulness and/or neuroticism. No awareness-based interventions were excluded.



2.3 Method of synthesis

To summarize the results, we opted for a scoping review that allowed us to organize and synthesize the main findings. Following the recommendations of Aveyard (2014) and other published reviews (McVeigh et al., 2021), we analyzed our articles’ main findings, identified the themes that would allow us to answer our research questions, and to summarize the results, outline the relationship between the evidence, and draw conclusions. The scoping review was conducted by two independent reviewers using pretested forms.




3 Results

After the search, 258 articles were identified and saved in Rayyan, and all duplicates were removed, 195 articles (Figure 1). First, titles and abstracts were screened, and 81 articles were excluded for various reasons (e.g., different languages, protocols, and validation of instruments). The remaining 114 were selected for full-text review by one author (information removed for anonymized review) to ensure that all eligibility criteria were met. Discrepancies or doubts about the inclusion of articles were discussed with two authors (information removed for anonymized review), and finally, 49 articles were included in this review. For additional information, see the references listed in Table 1 (main characteristics of the participants) and Tables 2–6 (main characteristics of the studies, including conclusions).

[image: Figure 1]

FIGURE 1
 Search strategy flow diagram.




TABLE 1 Main characteristics of the sample’s studies.
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TABLE 2 Brief description and main findings of the relationship between mindfulness and neuroticism.
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TABLE 3 Brief description and main findings of mindfulness and neuroticism in relation with mental health.
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TABLE 4 Brief description and main findings of mindfulness and neuroticism in relation with cognitive outcomes.
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TABLE 5 Brief description and main findings of studies evaluating MBSR.
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TABLE 6 Brief description and main findings of the effects of other mindfulness-based interventions.
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3.1 Characteristics of the studies included

The 49 studies selected for the present review (see Table 1) took place in different countries (Australia, Canada, China, Iran, Italy, Denmark, Germany, the Netherlands, New Zealand, Norway, Spain, Taiwan, the UK, and the USA), resulting in a total sample drawn from several different cultures. The sample sizes of the studies ranged from 34 to 2,548 participants (n = 17,451), with a mean age of 32.25 years (range from 14.44 to 72.4 years). A percentage of 81.11 of the sample was women, except for one study that included an all-male sample (Lee and Bowen, 2015). The samples comprised students, volunteers from the community, or mixed volunteers from the community with a specific pathology and adolescents. Most of the included studies used a cross-sectional design, while others were randomized controlled trials, longitudinal studies, quasi-experimental studies or other types (the design of each study is indicated in Table 2).

The final 49 studies were grouped and presented over the following sections, starting with the relationship between neuroticism and mindfulness reported in the studies that assessed neuroticism and/or mindfulness using validated instruments. Next, we describe the relationship of these two dimensions and the mindfulness facets with mental health; more specifically with depression, anxiety, posttraumatic stress syndrome and borderline personality disorder. The relationship of mindfulness and neuroticism have been also studied in regard with cognitive impairments; these results are presented in the next section. The last two sections refer to those studies evaluating the effects of Mindfulness-Based Stress Reduction Program (MBSR), and the other mindfulness-based interventions used in the studies included (MBIs, section five).



3.2 Relationship between neuroticism and mindfulness

Although all eight studies (Table 2) used different sets of instruments, similar results reported a significant negative correlation, indicating that high mindfulness was associated with low neuroticism (Quintana et al., 2017). When comparing the neuroticism scores between meditators and non-meditators, even if there were no significant differences between the two groups, more experience on meditation was negatively correlated with neuroticism, and this relationship was mediated by the mindfulness facets “acting with awareness” and “non-judging” (van den Hurk et al., 2011). Accordingly, when assessing neuroticism and mindfulness at 4-time points over a year in a sample of undergraduate students, mindfulness was found to be negatively correlated with neuroticism (Wang et al., 2022).

Mindfulness states, particularly emphasizing facets such as self-awareness (“Acting with Awareness”) and emotional processing (“Non-Judgmental Acceptance”) seem to be linked to negative affect and underscored that personality traits and behavioral inhibition did not affect nor predict changes in emotional affect after the exposure to a negative stimulus. The authors posited that a potential constraint lay in the contextual backdrop of the study, coinciding with the onset of the COVID-19 pandemic. They propose that participants, undergraduate students, may have already experienced elevated initial stress levels, potentially masking the underlying connections between personality traits and negative affect (Karl et al., 2021).

Mather et al. (2019) reported negative correlations of three mindfulness facets, non-judging, non-reactivity, and acting with awareness, with all neuroticism components (anxiety, anger, hostility, depression, impulsiveness, vulnerability, and self-consciousness). Consistently, Hanley (2016) outlined the “self-regulation cluster,” which is composed of self-regulation skills associated with three mindfulness facets (non-judging, non-reactivity and acting with awareness) that are negatively correlated with neuroticism. Another study examining the association of mindfulness facets with specific neuroticism aspects (anxiety, anger, depression, self-consciousness, immoderation, and vulnerability) reported that three mindfulness facets were negatively correlated with anxiety, depression and vulnerability, but not with the other neuroticism components. Moreover, the facets observing and describing showed no relationship with anxiety and depression, which aligns with other work showing no relationship between observing and broad neuroticism (Iani et al., 2017).

Furthermore, an investigation of the relationship between the Five-Factor Model and everyday mindfulness (e.g., being mindful during everyday activities) and mindfulness during meditation (e.g., formal meditation practice) revealed that there were no significant differences between the types of mindfulness (Thompson and Waltz, 2007). Haliwa et al. (2021) assessed mindfulness using multiple questionnaires (FFMQ, CAMS-R, and MAAS) and found that all mindfulness measures were negatively correlated with neuroticism, thus strengthening the evidence for this relationship.



3.3 Mindfulness and neuroticism in relation with mental health

Iani et al. (2017) assessed the dimensions of mindfulness and their relationship with psychological well-being and neuroticism and found that neuroticism had a positive correlation with depression and anxiety, while a negative relationship with all facets of mindfulness (except for the “observe” and “describe” facets) and psychological well-being. In adolescents, acting with awareness and non-judging was negatively correlated with depression, maladaptive schemes, stress, and neuroticism (Calvete et al., 2020). More specifically, the authors identified a profile of adolescents that exhibited the lowest scores in non-judgment and acting with awareness and who experienced higher levels of depressive symptoms, maladaptive schemes, stress, and neuroticism; as a result, their psychobiological adjustment was poorer among older adolescents. Another profile of adolescents displayed higher scores in acting with awareness and non-judging, and lower scores in observing and non-reactivity; as a result, they exhibited better psychobiological adjustment, characterized by fewer maladaptive schemes, less stress, and less neuroticism.

When Gautam et al. (2019) assessed the presence of anxiety and distress, similar results were obtained. Increased anxiety and neuroticism and decreased mindfulness scores were related to increased procrastination among undergraduate students. Furthermore, Drake et al. (2017) found that non-specific psychological distress was positively correlated with neuroticism and a negatively correlated with mindfulness, which predicted the presence of non-specific distress. Likewise, Dixon and Overall (2016) found that university students who were more “mindful” reported less depressed mood scores even on stressful days, and that daily stress seemed to have a greater impact on depressed mood when individuals scored high on neuroticism, depressive symptoms, and emotional regulation difficulties.

Several studies have confirmed a positive correlation between neuroticism and depressive symptoms and a negative correlation between neuroticism and mindfulness (Feltman et al., 2009; Barnhofer et al., 2011). Neuroticism was also a predictor of depressive symptoms in a study of adolescents who had experienced a tornado (An et al., 2019), and a predictor of depression, anxiety, and stress in a sample of university students (Karing, 2021). In contrast, mindfulness predicted an opposite relationship with depression, anxiety, and stress during the first COVID-19 lockdown in a later study (Karing, 2021). Additionally, neuroticism scores assessed 6 years before assessing depressive symptoms correlated with the severity of current depressive symptoms in a longitudinal cohort study (Barnhofer et al., 2011). It should be noted that in this study, the predictive value of neuroticism on depressive scores was significant when participants displayed low and moderate mindfulness scores. Similarly, Feltman et al. (2009) reported that higher levels of depression were present in a sample that displayed higher levels of neuroticism and less mindfulness, while a study assessing more severe depressive symptoms in a sample of university students reported a positive correlation between the appearance of suicidal ideation and neuroticism and a negative correlation between suicidal ideation and mindfulness (Tucker et al., 2014).

In a cross-sectional study of participants with recurrent depression in remission, which assessed the mindfulness dimensions associated with personality domains and implicated in the relapse of depression, Spinhoven et al. (2017a,b) reported that non-judging, non-reactivity, and acting with awareness skills, described as the “self-regulation factor,” correlated with less expression of neuroticism in terms of depression, anxiety, and impulsiveness.

Regarding trauma-related outcomes, neuroticism was a significant predictor of post-traumatic stress disorder (PTSD) in adolescents who had experienced a tornado (An et al., 2019). Boelen and Lenferink (2018) evaluated the association between experiential acceptance, mindfulness and “analog PTS”—understood as post-traumatic stress associated with negative life events (e.g., mental/physical illness of others, relationship break up, serious interpersonal conflict…), but not compliant with formal PTSD criteria—and their relationship with neuroticism in university students. They found positive correlations between neuroticism and analog PTS, worry, and rumination, and a negative correlation with mindfulness.

On the other hand, Polizzi et al. (2023) assessed the impact of a mass traumatic event and the experience of COVID-19-related stress (CS). Their results indicated that neuroticism was a significant factor explaining CS and that certain mindfulness facets, such as acting with awareness and non-judging, may play an important role in reducing or preventing stress responses.

In contrast, Elices et al. (2015), assessed the relationship between mindfulness, neuroticism, and childhood maltreatment in a sample of outpatients from a borderline personality disorder (BPD) unit, and found that neuroticism-anxiety was negatively correlated with acting with awareness, non-judging, and non-reactivity. This negative association indicated that neuroticism and impulsive sensation seeking were predictors of non-judging, and that neuroticism was also predictive of acting with awareness. In the same study, sexual abuse was correlated with mindfulness deficits, with a negative impact on acting with awareness, and difficulties being present-oriented instead of being more judgmental-oriented, which is a characteristic of BPD.

Similarly, Wupperman et al. (2008, 2009) assessed the relationship between mindfulness deficits and BPD features (e.g., difficulties with emotional regulation, interpersonal effectiveness, and impulsivity). First, they evaluated a student sample without BPD and found that mindfulness was positively correlated with interpersonal effectiveness and negatively correlated with impulsivity, emotional regulation, and neuroticism. Subsequently, they evaluated a sample of psychiatric inpatients and found similar results, confirming that mindfulness deficits are predictors of the expression of BPD (Wupperman et al., 2008).

Assessing behavioral regulation, a related outcome, Fetterman et al. (2010), found that in undergraduate students, neuroticism was negatively correlated with behavioral regulation variables such as self-control, and positively correlated with impulsivity, while higher mindfulness predicted less impulsivity and neuroticism, and more self-control. In relation with this, a core component of successful emotional regulation is the ability to identify and describe our feelings, in contrast with the inability to process emotional information and difficulties in emotional regulation which is known as alexithymia. Related to this, Heshmati and Pellerone (2019) found that alexithymia correlated negatively with dispositional mindfulness and positively with neuroticism and that neuroticism predicted the presence of alexithymia. Additional details can be found on Table 3.



3.4 Mindfulness and neuroticism in relation with cognitive outcomes

Latzman and Masuda (2013) evaluated students to study the relationship between mindfulness and psychological inflexibility, understood as a rigid psychological reaction characterized by experiential avoidance and diminished daily function, and associated with depression, anxiety, and general distress. The results indicated that participants who scored higher on neuroticism displayed greater psychological inflexibility, whereas those with higher mindfulness scores displayed less psychological inflexibility.

Kowalski and Schermer (2019) assessed hardiness, characteristic of individuals who remain healthy under stressful conditions. Hardiness is characterized by the belief that one can influence events, commitment to activities, and a tendency to alter the cognitive appraisal of stressful events from negative to positive, viewing them as challenges to be overcome. The authors found that hardiness was negatively correlated with rumination, worry, anxiety, and neuroticism and positively correlated with mindfulness and health outcomes. However, when neuroticism was controlled for the analyses, the relationship between hardiness, rumination, and health was not significant, and the level of significance of the correlations between hardiness, mindfulness, anxiety, and worry was attenuated.

Additionally, Kondracki et al. (2021) reported in that college students that higher neuroticism scores were associated with lower mindfulness and higher everyday cognitive failures. In line with this, Hou et al. (2022), found that neuroticism was positively correlated with depression and negatively with dispositional mindfulness and cognitive reappraisal in postgraduate students. Chen et al. (2023) found that the level of neuroticism exhibited a positive correlation with negative emotion regulation. Negative cognitive bias served as a mediator in the relationship between neuroticism and emotion regulation, while mindfulness played a mediating role in the relationship with negative cognitive bias, forming a sequential connection.

Pérez-Yus et al. (2020) evaluated the role of mindfulness and its association with negotiation effectiveness in an adult sample and found that negotiation effectiveness was positively correlated with age, emotional intelligence, mindfulness, several personality domains (E, O, and C), motivation, and style of negotiation, whereas it was negatively correlated with neuroticism. Furthermore, the results indicated that people who meditated more displayed increased clarity (emotional intelligence), greater mindfulness, less neuroticism, and greater effectiveness in negotiation. Additional information can be found in Table 4.



3.5 Evidence from studies evaluating MBSR

MBSR is the most used intervention. In university samples, the results indicated positive effects; MBSR lowered mental distress and study stress and improved subjective well-being as baseline neuroticism increased (de Vibe et al., 2015). Similarly, Halland et al. (2015) reported that following a MBSR intervention, students used more problem-focused coping, and those displaying higher neuroticism scores reduced avoidance coping and increased seeking social support. Moreover, mindfulness training decreased neuroticism and psychological distress during the 6-year follow-up period, and this decrease was associated with reduced psychological distress at the 6-year follow-up (Hanley et al., 2019). Finally, Van Dijk et al. (2015) assessed the interest in participating in a MBSR training and found that interested participants reported higher levels of psychological distress and neuroticism. Furthermore, those who participated displayed lower baseline mindfulness skills compared to non-participants in the training, which could be explained by sampling bias.

The effects of training were also tested in volunteers from the community, and the results were similar. Nyklíček and Irrmischer (2017) assessed the effect of personality on mood changes after MBSR training and found that neuroticism was associated with benefits3 in the reduction of anxiety and depressed mood. Similarly, Smith et al. (2008) compared MBSR with an intervention based on cognitive behavioral stress reduction and found that those participants in the MBSR group displayed higher scores on mindfulness and well-being, and a reduction in perceived stress, depression, and neuroticism than those in the other group. A similar pattern was reported by Jagielski et al. (2020) in a sample of women with breast cancer; the results after the MBSR training indicated that women displaying low conscientiousness (e.g., being relaxed, adaptable, spontaneous) and high neuroticism, reported less distress at 12-month follow-up.

Finally, Elliot et al. (2019), who reported baseline scores before the intervention—found that higher scores of mindfulness were associated with fewer depressive symptoms, negative affect, physical symptoms, and better sleep quality; however, the association of higher mindfulness with fewer depressive symptoms was only significant when the participants displayed higher levels of neuroticism, and neuroticism did not interact with the rest of the outcomes. Additional details have been summarized in Table 5.



3.6 Effects of other mindfulness-based interventions

Armstrong and Rimes (2016) used MBCT to compare its efficacy with an online self-help intervention in a sample of university students and staff with high neuroticism. Participants in the MBCT group reported significantly lower levels of neuroticism and rumination, as well as higher levels of self-compassion and decentering (the ability to observe thoughts and feelings as passing mental events) than participants in the online self-help group. There were no changes in levels of depression or anxiety. Another study examining the long-term effects of MBCT compared to internet-based MBCT in a sample of distressed cancer patients indicated that less psychological distress, rumination, and neuroticism at baseline predicted less psychological distress at follow-up in both interventions. The intervention also improved the mental health-related quality of life and positive mental health (Cillessen et al., 2018). Finally, Spinhoven et al. (2017b) analyzed whether MBCT predicted long-term changes in personality and found a significant reduction in neuroticism scores. Additionally, improvements in mindfulness skills predicted changes in neuroticism, and acting with awareness was associated with these changes.

Other nonstandard mindfulness-based interventions. The impact of a single session of mindfulness meditation, regardless of its duration, enhanced state mindfulness. Surprisingly, neuroticism does not mediate these effects (Palmer et al., 2023).

Another study explored the effects of adapted mindfulness training on the well-being of graduate students and reported that the intervention caused a significant reduction in neuroticism, while the effect on mindfulness facets was found only in a subsample (Crone et al., 2023).

Participants trained in mindfulness-oriented meditation (MOM) (based on MBSR, sessions included a 30 min discussion followed by 30 min MOM meditation) reported higher mindfulness scores and decreased neuroticism scores and burnout levels vs. participants on a waiting list in an all-female sample of teachers (Fabbro et al., 2020). By contrast, Lee and Bowen (2015) tested a mindfulness-based training program in an all-male sample of incarcerated men receiving drug abuse treatment. The treatment content included the core components of mindfulness, relapse prevention, and a balanced lifestyle. However, contrary to their own hypothesis, the post-intervention results indicated lower levels of curiosity and decentering and revealed an unexpected positive correlation between mindfulness and neuroticism.

Oken et al. (2017) assessed the effects of mindfulness meditation (MM) vs. a waitlist control in a sample of mildly stressed adults. The intervention lasted 6 weeks and was carried out one-on-one, in contrast to the typical group setting. The results indicated no change in cognitive measures, sleep, positive affect, physiological outcomes (e.g., salivary cortisol, health rate), or, surprisingly, mindfulness measures. However, MM improved negative affect, stress, mental health component, and self-efficacy.

Finally, Jacobs et al. (2011) conducted an experiment that compared a 3-month meditation retreat with a waitlist control to test its effects on telomerase activity, stress, and neuroticism. The intervention was intense and was conducted in an isolated retreat setting; it included two daily group-guided meditations followed by a mean of 6 h solitary meditation during the day and had a weekly individual meeting with an experienced practitioner. The authors reported a significant increase in mindfulness, perceived control, and telomerase activity (measured after treatment), and a decrease in neuroticism in the retreat group compared to the waitlist control group. Additionally, participants who reported less favorable psychological functioning at baseline showed greater improvements post-intervention. Complementary information can be found in Table 6.




4 Discussion

Neuroticism, a well-known personality trait with established negative effects on well-being and relationships with several mental, physiological, or cognitive health problems (Lahey, 2009). Meanwhile, the past decade has provided plenty of evidence on beneficial the effects of mindfulness on health-related outcomes (Tomlinson et al., 2017) and mindfulness-based interventions (MBIs) on psychiatric disorders (Goldberg et al., 2018). Our main goal was to review the relationship and the interaction between mindfulness and neuroticism.


4.1 Relationship between neuroticism and mindfulness

Consistent findings across various studies indicate that when neuroticism scores are high, mindfulness scores tend to be low, and vice versa. This relationship has been corroborated across different populations of all ages and in several countries. Neuroticism and mindfulness are related to diverse mental health outcomes. Neuroticism shares core characteristics with anxiety and depressive symptoms (Jylhä and Isometsä, 2006) and is a predictor of mental health symptomatology (Newton-Howes et al., 2015). Studies related to emotional and behavioral regulation and psychological inflexibility, once again common characteristics of neuroticism and core components of several mental health problems, are also supported by previous evidence (Paulus et al., 2016).

Giluk (2009) reported that neuroticism is the personality trait most strongly related with mindfulness. Subsequent studies have identified a common pattern of high scores in facets such as “acting with awareness,” “non-judging,” and “non-reactivity,” which have been identified as the “self-regulation cluster” (Hanley, 2016) or “unbiased awareness” (Elices et al., 2015; Spinhoven et al., 2017a,b; Mather et al., 2019; Calvete et al., 2020). These “clusters” have been linked to improved physical and psychological health and coping strategies (Beaulieu et al., 2022; Zhu et al., 2020). However, the possibility that this negative relationship may in all circumstances cannot be ruled out. Since some authors have reported an unexpected positive correlation between mindfulness and neuroticism, further work needs to be done in larger samples to improve understanding of these relationships, both in broad terms and specifically between the mindfulness dimensions and neuroticism components.

Most characteristics of neuroticism correlate with the expression of, predict, or worsen diverse mental and physical health problems. MBIs have shown that training core components can help alleviate or improve symptoms; if not, they can help people suffering from these conditions to manage them or cope with them more adaptively.



4.2 Impact on mental health outcomes

Additionally, we assessed the impact of MBIs on other health outcomes (e.g., depression, anxiety, cognitive outcomes). Despite the heterogeneity, the results were mainly consistent across the outcomes.

MBIs were useful for improving symptom management and stress-related disease outcomes in different patient populations, suggesting that these benefits can come from increasing stress resilience pathways in the brain and regulating stress reactivity (hypothalamic pituitary adrenal and sympathetic adrenal medullary axis) (Creswell et al., 2019). Both dispositional and trained mindfulness, can improve patient-reported symptoms across different diagnoses. It is becoming clear that the benefit of mindfulness training comes from the acquisition of coping abilities to deal with ailments, including making conscious healthy decisions and reducing habitual reactions (Greeson and Chin, 2019).

Studies have demonstrated that MBIs significantly affect alexithymia, enhancing awareness of emotions, curiosity about inner experiences, and connection with one’s thoughts and feelings (Norman et al., 2019). Evidence, although limited, indicates that MBIs are promising for treating trauma-related outcomes, such as PTSD, helping individuals tolerate their physical and emotional distress and reduce their hyperarousal symptoms (Niles et al., 2018). Similarly, MBI have proven effective in reducing depression and anxiety among individuals diagnosed with anxiety disorders (Sevilla-Llewellyn-Jones et al., 2018). A Meta-Analytic review with 998 participants examined the effects of MBIs on biomarkers in psychiatric illness, results showed low but significant effects on health status related to biomarkers of low-grade inflammation (Sanada et al., 2020).

Recent studies have explored the long-term effects of mindfulness on mental health, revealing outcomes in areas such as depression, anxiety, and stress management. For instance, a study evaluated the -short, −medium and long-term efficacy of a combined mindfulness intervention (face-to-face intervention plus app), a face-to-face mindfulness intervention alone, and a mindfulness app alone, compared with an active control group (communication training) during the COVID-19 pandemic. The results indicated improvements in mindfulness, emotional regulation and attentional skills up to 12 months after the intervention. In contrast, no significant differences were found between the groups on measures of stress or mental health (anxiety or depression) in the long term. But both the intervention groups and the active control group improved in anxiety in the short and medium term. For depression, only a significant time effect was observed4 months after the intervention. In addition, it was observed that greater use of the mindfulness app could negatively affect stress (Karing, 2024). Another study indicates that a short-term MBI and active control group (relaxation training) improved trait mindfulness and psychological well-being compared with an inactive wait-list group. However, no group differences were found on any of the other variables like decentering depression, anxiety, executive attention, and coping style (Josefsson et al., 2014). A systematic review suggests that MBI’s was effective in reducing stress in the short term, but not in the medium or long term, showing a small effect on stress reduction over a 3-month period. Nevertheless, no significant evidence was found for stress reduction from 3 months onwards (Sosa-Cordobés et al., 2022). This indicates that other strategies, such as ongoing booster sessions, are needed to maintain improvements in the long term.



4.3 Impact on cognitive health outcomes

Research supports the benefits of MBIs not only on emotional and behavioral regulation and psychological inflexibility, common features of neuroticism, but also that mindfulness emerges as a significant moderator in the relationship between self-control and psychological symptoms. This suggests that a mindful approach complements self-discipline in improving mental health (Bowlin and Baer, 2012).

In this respect, greater degree of mindful awareness may buffer the effects of psychological inflexibility on distress variables, particularly somatization and anxiety (Masuda et al., 2022). For example, a brief-MBI integrated into a school curriculum enhanced children’s socio-emotional and academic development. Positive changes in dispositional mindfulness led to reductions anxiety and psychological inflexibility. The authors discuss that dispositional mindfulness and emotion regulation work as processes of change that underlie the intervention’s impact (García-Rubio et al., 2023). A longer intervention improved executive functioning measures related to susceptibility to cognitive interference and working memory in high school students (Frank et al., 2021).

Both MBIs and CBT, along with Acceptance and Commitment Therapy (ACT), emphasize that people should focus on the way they relate to their symptoms or thoughts instead of trying to eliminate them, without identifying with them and in a kind manner. They are thus grouped under what are known as third-wave cognitive-behavioral therapies (Hayes, 2004). These combined therapies can help patients observe their thoughts from a more distanced and less reactive perspective, without getting caught up in them. Similarly, accepting thoughts and emotions without judging or trying to change them immediately helps individuals with neuroticism avoid internal struggles against their emotional experiences. Identifying levels of neuroticism and adjusting interventions accordingly—such as allowing them to choose between guided or silent meditation, or different types of practices like walking meditation or mindful yoga - can be beneficial. Introducing mindfulness practices gradually, starting with short sessions and increasing the duration as participants become more comfortable, can make MBIs more effective. Dialectical Behavior Therapy (DBT), the gold-standard treatment for Borderline Personality Disorder (BPD), integrates behavioral and mindfulness practices (focusing on the ability to manage emotions, tolerate distress, and improve interpersonal relationships), putting a particular focus on acceptance (Stiglmayr et al., 2014). Similarly, mindfulness-based cognitive therapy (MBCT) and mindfulness-integrated cognitive behavior therapy (MiCBT) are transdiagnostic approaches that focus on reducing avoidance and addressing interoceptive deficits and emotional reactivity. Accordingly, focusing on shared factors across psychological disorders and using transdiagnostic treatment protocols instead of multiple single disorder protocols can be a more resource-efficient approach for addressing comorbidity (Francis et al., 2024).

A systematic review examined the long-term effects and durability of mindfulness-based interventions (MBCT and MBSR) on mental health and well-being, using mediation analysis methods. Evidence was identified that mindfulness, rumination, and worry are significant mediators of the effects of MBIs on mental health outcomes, supporting the key theoretical premises underlying MBSR and MBCT. These findings suggest that cultivating mindfulness skills leads to understanding and acceptance of one’s own experience (Gu et al., 2015).



4.4 Limitations

Despite all the promising and positive findings, several limitations must be considered, and this review must be interpreted with these limitations in mind. Owing to the design of our review, we did not conduct a strict quality assessment of the studies, but there are some concerns that need to be discussed.

Currently, there is still debate about the conceptual and operational definitions of what “mindfulness” is and is not. MBI’s designed in one practice context may not be applicable in other contexts, because meaning is not transferred between settings. A scoping review identified four themes central to the concept of mindfulness, corresponding to the four domains of mindfulness research: mental health, behavioral change, cognitive neuroscience, and ethical mindfulness. However, operational definitions of mindfulness are not clearly articulated within these domains. Authors suggest greater attention should be given to developing operational definitions specific to each research domain, to avoid differing practices and definitions resulting in varied outcomes and benefits (Phan-Le et al., 2022).

Several methodological concerns were identified despite many of them not being new and having already been addressed (Davidson and Kaszniak, 2015). More than half of the included studies had an observational design, preventing causal inferences. Experimental studies often lacked follow-up assessments, had selection biases, or did not include active control groups. Moreover, most studies relied on self-reported measures, which introduced potential biases (e.g., social desirability and lack of objectivity). Along the same line, the heterogeneity of the instruments might complicate the task of comparing the results reported in the selected studies and once again reduce the generalizability of the findings. Several studies (Lee and Bowen, 2015; Iani et al., 2017; Heshmati and Pellerone, 2019; Kowalski and Schermer, 2019; Calvete et al., 2020) have also reported some concerns regarding the use of mindfulness instruments, as they were not certain that the instruments were assessing their desired outcome or were valid (Latzman and Masuda, 2013). As is the case with the FFMQ which gives a multifaceted view of mindfulness, compared with the MAAS that focus on a more general assessment of mindful attention, this fact may be contributing to inconsistent results (Hanley and Garland, 2017).

Sample characteristics also posed limitations. Participants were mostly young, educated, Caucasian females, limiting the generalizability of the findings. Future research should aim for more diverse samples and consider recruiting more male participants and individuals from various cultural backgrounds in mindfulness research (Bodenlos et al., 2017). It would be helpful to carry out interventions in areas traditionally dominated by men or male-oriented cultures, to recruit more male participants. An example is the study of the effects of an MBI on physiological and psychological criteria in a non-selective sample of police officers, where the results showed that participants with higher neuroticism and openness benefited more, and the effectiveness was greater for those who perceived a favorable social norm toward MBIs (Krick and Felfe, 2020). Furthermore, adapting MBIs for racial and ethnic minoritized communities could potentially make them more relevant and acceptable (Morales and Burnett-Zeigler, 2024). Low adherence to interventions among young people might be improved by incorporating technological supplements to the IMB, making the implementation more attractive and better suited for other study populations (Lucas-Thompson et al., 2020).

We believe it is crucial to focus mindfulness-based interventions on young adulthood (typically defined as mind-20 s), once brain maturation is largely complete. The prefrontal cortex, which plays a key role in emotional regulation and the modulation of personality traits like neuroticism, reaches full development during this period. Neuroticism predisposes individuals to depression by increasing the likelihood of ruminative responses to low mood (Barnhofer et al., 2011). Research indicates that mindfulness training can foster emotional regulation skills, reducing emotional reactivity and rumination, which are hallmark features of neuroticism (Kuehner et al., 2023). Introducing these interventions at this stage of life can be an effective preventive strategy to mitigate the manifestation of neuroticism throughout life.

Therefore, we recommend that mental health policies and professional practices incorporate mindfulness programs into educational and healthcare settings, specifically targeting young adults. This approach can help reduce the negative impact of neuroticism on mental health across the lifespan.

In the general adult population, facilitating the formation of practice groups where participants can share their experiences and support each other can be beneficial for improving adherence and overall well-being. Additionally, sampling methods were a limitation and likely a source of bias, as most studies used convenience samples. In the case of students, participation was compensated with academic credits. When sampling for experimental studies, there was a self-selection concern, as some studies recruited participants from populations that already had an interest in MBI interventions.

Future research should focus on developing high-quality, including randomized controlled trials, long-term follow-ups, recruiting larger and diverse samples, and exploring objective measures, to address these limitations.




5 Conclusion

Despite the limitations, these results can provide some insight and guide future research as well as future practice and policy-making decisions. A population-based study by Cuijpers et al. (2010) assessed the economic costs of neuroticism in a representative sample (N = 5,504) and found that the costs associated with neuroticism exceeded those of common mental disorders. Their results also suggest that there is a need to use interventions that target neuroticism as a cause of psychopathology, and here is where MBIs could serve as a useful intervention to aid in the development of abilities that can help people deal with the difficulties that neuroticism poses.

This evidence supports not only the relationship between neuroticism and mindfulness but also the effectiveness of MBIs in various mental and physical conditions, influencing core components shared with neuroticism. Targeting the development of behavioral and cognitive regulation skills may be particularly helpful in reducing neuroticism and thereby decreasing the risk of developing future affective disorders (Hanley and Garland, 2017).

One important question remains: Can neuroticism, as a personality trait, be changed through intervention? Cuijpers et al. (2010) proposed considering neuroticism as a fundamental component underlying mental disorders. Another question is to what extent mindfulness training can reduce neuroticism, even in adverse situations where past experiences and pain surface? Current literature trends emphasize a transdiagnostic approach to address the shared processes of mental disorders, improving the understanding of their heterogeneity and comorbidities (Dalgleish et al., 2020). A well-known transdiagnostic approach is the Unified Protocol (UP) (Barlow et al., 2017), an emotion-focused cognitive behavioral intervention that aims to target temperamental characteristics, especially neuroticism, by addressing mechanisms such as avoidance of emotional experience. It has shown promising results in the treatment of neuroticism (Sauer-Zavala et al., 2021), though further research is needed.

This review supports the relationship between neuroticism and mindfulness and their impact on mental and cognitive health. Despite the limitations, these findings provide insights for future research and practice. Emphasizing the need for more high-quality experimental studies is crucial, which will capture long-term follow-up studies, randomized controlled trials with larger and more diverse samples would be helpful. As well as the use of objective measures and integration with existing therapeutic frameworks could enhance our understanding and application of mindfulness interventions in addressing neuroticism-related health issues.

In conclusion, the negative correlation between neuroticism and its core components (e.g., negative mood, anxiety, and depression) with mindfulness and their impact on mental health and cognitive responses are evident. Future research should explore the clinical implications of these findings in high-quality experimental studies to further validate and expand upon these promising results.
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PsicoCare: a pilot randomized controlled trial testing a psychological intervention combining cognitive-behavioral treatment and positive psychology therapy in acute coronary syndrome patients
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Background: Although psychological factors play a significant role in the onset and prognosis of acute coronary syndrome (ACS), psychological interventions (PIs) are rarely included in cardiac rehabilitation (CR) programs due to inconclusive evidence regarding specific intervention components and effect sizes. This study aimed to assess the efficacy of a PI based on cognitive-behavioral treatment (CBT) and positive psychology therapy (PPT) in improving psychological and clinical outcomes in patients with ACS.

Methods: This PsicoCare trial was an open-label randomized controlled trial that compared a combined CBT and PPT-based PI (the PsicoCare program) with a standard CR program (control group). We recruited 87 ACS patients, and psychological outcomes, functional capacity, biochemical and anthropometric measures, and clinical outcomes were assessed at baseline, 2 months, and 9 months after the ACS event.

Results: The PsicoCare group showed significant improvements in depression, anger traits, anger-in, and anger control-out compared to the control group. Additionally, the PsicoCare intervention was associated with the improved maintenance of cognitive function, social support, and spiritual coping styles, while the control group showed deterioration in these areas. Patients experiencing severe ACS showed significant improvement in personal strength and meaning as a result of the PsicoCare intervention. However, no significant effects were observed on anxiety, anger-out, emotion regulation skills, dispositional optimism, other personal strengths, or quality of life. Both groups demonstrated similar improvements in functional capacity and clinical outcomes.

Conclusion: The study suggests that CBT and PPT-based PIs may offer additional benefits for ACS patients, particularly regarding their psychological health. Further larger trials are required to confirm these findings.

Clinical trial registration: identifier, NCT05287061.
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1 Introduction

Acute coronary syndromes (ACS) are characterized by a multifactorial nature influenced by classical cardiovascular (CV) risk factors such as sex, age, health status, body mass index, diabetes, and cholesterol levels, as well as lifestyle factors including smoking, exercise habits, and dietary choices. Additionally, psychological factors such as stress and negative emotions, including depression, anxiety, anger, and hostility, also play a significant role (Linden et al., 2007; Rozanski, 2014; Knuuti et al., 2020). Indeed, these psychological factors not only contribute to the onset of ACS but are also associated with poorer prognosis and an increased risk of recurrence (Nicholson et al., 2006; Chida and Steptoe, 2009; Roest et al., 2010; Russ et al., 2012).

Since the 90s, many well-designed studies testing the efficacy of different psychological interventions (PIs) for patients with ACS or CV disease have been conducted, as it has been thoroughly discussed in different meta-analyses and systematic reviews (Linden, 2000, 2013; Linden et al., 2007; Dickens et al., 2013; Rutledge et al., 2013; Richards et al., 2018; Magán et al., 2021, 2022). Specifically, PIs have shown benefits not only for psychological outcomes (depression, anxiety, stress, anger, and hostility) (Linden, 2000, 2013; Linden et al., 2007; Dickens et al., 2013; Rutledge et al., 2013; Richards et al., 2018; Magán et al., 2021) but also for biomedical and clinical outcomes (i.e., heart rate, total cholesterol, CV morbimortality or global mortality) (Linden et al., 2007; Rutledge et al., 2013; Richards et al., 2018; Magán et al., 2022).

These data are important because there is sufficient evidence supporting that patients with stress, anxiety and depression symptoms, or dysfunctional anger-hostility after suffering a cardiac event tend to have a worse prognosis, a higher risk of CV relapse or global morbimortality (Nicholson et al., 2006; Chida and Hamer, 2008; Roest et al., 2010). Although the mechanisms explaining the effects of PIs on CV health remain inconclusive, there may be two plausible pathways: a direct one that could increase cardiovascular risk by activating the central nervous and sympathetic systems, leading to dysfunctional CV reactivity and delayed recovery from physiological changes (e.g., elevated levels of glucocorticosteroids, cortisol, epinephrine, norepinephrine, heart rate, blood pressure, or inflammatory mediators) (Lovallo and Gerin, 2003; Schwartz et al., 2003; Hamer and Malan, 2010; Steptoe and Kivimäki, 2013; Rozanski, 2014; Wirtz and von Känel, 2017), and indirect mechanisms, as negative affect and stress, are often linked to unhealthy lifestyles and to a poor adherence to medication and medical recommendations (Rozanski, 2014).

Despite the potential efficacy of psychological interventions (PIs) on psychological and clinical outcomes (Magán et al., 2021, 2022), they are rarely included in usual cardiac rehabilitation (CR) programs (Poffley et al., 2017; Moghei et al., 2019), with exceptions (Abreu et al., 2019; Supervia et al., 2019). This could be explained by the fact that some variables relevant to treatment design remain inconclusive, such as the specific components to be included, the professional who should design and develop the PIs, or the duration of the intervention (Linden, 2013). Moreover, although PIs are beneficial, their effects are modest in size (Linden, 2000; Linden et al., 2007; Dickens et al., 2013; Rutledge et al., 2013; Richards et al., 2018).

Cognitive-behavioral treatment (CBT) has been empirically supported as the most effective type of PI for patients with ACS, especially if it is multi-component (including psychoeducation, relaxation techniques, problem-solving training, cognitive restructuring, stress, and anger management), individualized, and designed and applied by a health psychologist or a therapist specifically trained on mental health interventions (Linden, 2013).

However, CBT-based PIs for ACS patients have predominantly focused on changing negative emotions and lifestyle habits (Linden, 2000, 2013) rather than on enhancing positive psychological dimensions and wellbeing, despite its potential benefits in ACS patients (Huffman et al., 2016; Magán et al., 2021; Mohammadi et al., 2018; Sanjuan et al., 2016; Bolier et al., 2013; Nikrahan et al., 2016). Based on the positive psychology paradigm (Seligman et al., 2005), a new concept—cardiovascular positive health—has emerged (Labarthe et al., 2016), focusing on positive psychological factors such as dispositional optimism, positive emotions, life purpose, and life satisfaction, which have been empirically supported for their cardioprotective role (Boehm and Kubzansky, 2012; DuBois et al., 2015; Labarthe et al., 2016). Some PIs based on this paradigm have shown positive effects on cardiac rehabilitation patients (Bolier et al., 2013; Huffman et al., 2016; Nikrahan et al., 2016; Sanjuan et al., 2016; Mohammadi et al., 2018), and recent meta-analyses have concluded their benefits in improving life satisfaction, wellbeing, and reducing distress (Magán et al., 2021, 2022; Tönis et al., 2023).

PPT interventions can include only one component that focuses on positive thoughts and feelings, optimism, or gratitude. However, they are predominantly multicomponent. These interventions typically include practices aimed at developing gratitude, kindness, forgiveness, positive emotions, strengths, virtues, life purposes, and optimism, drawing on the proposals of Fredrikson, Seligman, and Fordyce. Although the evidence remains inconclusive, these positive dimensions may contribute to promoting CV health and mitigating the progression of CV disease through two pathways: a direct pathway, in which they influence biological processes associated with CV health (e.g., immune system function, low cortisol levels, CV reactivity, and heart rate function), and an indirect pathway, where they seem to foster the acquisition and maintenance of healthy lifestyles alongside a broader array of social and psychological CV protective factors (Steptoe et al., 2005; Labarthe et al., 2016; Rozanski et al., 2019).

Nevertheless, the approach of a combined CBT and positive psychology therapy (PPT)-based PI to improve psychological and clinical outcomes has not been tested so far.

PsicoCare is an open-label randomized controlled trial (RCT) aimed to assess the efficacy of a PI based on CBT and PPT principles, compared with a standard CR program (control group) in ACS patients. Specifically, the aim was to assess the benefits of the intervention in the following areas: (1) psychological factors—both negative ones (anxiety, depression, anger, coping, and emotion regulation) and positive psychological dimensions (psychological strengths, dispositional optimism, and quality of life), (2) functional capacity, and (3) biochemical and anthropometrical outcomes, as well as clinical outcomes of CV and global morbimortality. It was expected that the benefits of PsicoCare treatment would be significantly greater in these areas than in the control group.



2 Materials and methods


2.1 Participants

Participants were recruited from the Cardiology Department following an acute coronary event (myocardial infarction (MI) or unstable angina) before being referred to the CR program. The inclusion criteria were: (1) age ≥ 18 years, (2) hospitalization for an acute coronary event (MI or angina), and (3) referral to the hospital CR program. Exclusion criteria were a final diagnosis other than ACS, diagnosis of a major psychiatric disorder (these cases were referred to the hospital psychiatric service), and inability to follow the program for any reason (logistics, language barriers, and so on).

As this is pilot research and in line with Lakens (2022) conclusions, it was decided to optimize all available research and hospital resources. Therefore, the sample size criteria were based on including the maximum number of patients available during the study period. Thus, no a priori power analysis was conducted.

All patients who met the inclusion criteria without any exclusion criteria were invited to participate in the study by either the cardiologist or the nurse (HB or GM), and after signing the written informed consent, they were randomly assigned to the treatment group (PsicoCare program) or to the control group (usual care CR program) by the nursing staff (GM). A simple randomization method was used to minimize potential selection and allocation biases across groups. Both the professionals and the patients were aware of the assigned treatment branch, as blinding was not possible. Once patient consent was obtained and randomization to the intervention or control group occurred, trained health psychologists were notified to develop the psychological baseline assessment protocol and carry out the intervention.

Sociodemographic data (age, sex, educational level, marital status, and employment status), health status (including CV disease and other comorbidities), and ACS event characteristics (ACS type, the presence of chronic ACS, percutaneous intervention, bypass and complete revascularization, stroke, and bleeding during hospitalization, and Killip index) were recorded by cardiologists and cardiology nurses during the baseline clinical and medical assessment at the time of hospitalization.

Initially, 117 patients were enrolled in the study, 103 of whom were randomized into two independent groups (see flowchart in Figure 1), and finally, 87 began the trial: PsicoCare (n = 51) and control group (n = 36). Baseline characteristics for both groups are presented in Table 1. Overall, both groups were similar, with a majority of male patients and an average age of 57 in the PsicoCare group and 60 years old in the control group. Most patients had a primary or secondary education level (53.8% in the PsicoCare group vs. 62.6% in the control group) and were working or retired due to age (65.4% vs. 70.2%).

[image: Figure 1]

FIGURE 1
 Flowchart diagram.




TABLE 1 Differences between groups on sociodemographic, health status, ACS characterization, biochemical and anthropometrical data, and psychological outcomes at baseline assessment during hospitalization (N = 87).
[image: Table1]

There were no statistically significant differences between the groups in terms of risk factors, prior CV history, ACS characteristics, or treatment with percutaneous intervention.



2.2 Measures and outcomes

Given the specific objectives to test the efficacy of PsicoCare vs. standard treatment, all obtained measures were considered primary outcomes. The instruments and variables used are specified below.

Psychological outcomes: as described above, psychological outcomes were measured at times 1, 2, and 3 (Supplementary Figure S1).

- Anxiety and depressive symptomatology: Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983; Tejero et al., 1986).

- Anger facets: State–Trait Anger Expression Inventory 2-STAXI 2 anger trait, anger expression, and anger control scales (Spielberger et al., 2001; Spielberger, 1999).

- Coping skills: Coping Questionnaire short form, COPE 28 (Carver, 1997; Morán et al., 2010).

- Emotion regulation skills: Difficulties in Emotion Regulation Scale (DERS) (Gratz and Roemer, 2004; Hervás and Jódar, 2008)

- Dispositional optimism: Life Orientation Test revised LOT-R (Scheier et al., 1994; Otero et al., 1998).

- Personal strengths: Positive Emotion, Engagement, Relationships, Meaning, and Accomplishment Questionnaire (PERMA) (Seligman, 2011).

- Quality of life: Questionnaire SF-12 (Ware et al., 1996; Vilagut et al., 2008)

Functional capacity outcomes were measured using two stress tests conducted by a specialized physiotherapist and physician at times 2 and 3, and included the following parameters: stress test time, METS, resting and maximal blood pressure and heart rate levels, the clinical and electrical significance of the stress test, and the presence of arrhythmia during the test.

Biochemical and anthropometrical outcomes were measured at times 1 and 3 by a cardiologist, including blood pressure, heart rate, body mass index, LDL cholesterol, and glycated hemoglobin were considered.

Clinical outcomes were recorded from electronic health records 9 months after the ACS event (posttreatment assessment), at time 3. Non-fatal MI, non-fatal stroke, hospitalization for CV cause, all-cause mortality, and CV mortality were the outcomes considered in this study.



2.3 Procedure


2.3.1 Study protocol

Once informed consent was obtained, participants were randomized and assigned to one of two arms: the experimental group (PsicoCare) and the control group (usual care CR program). The trial protocol is described in detail in Supplemental Material 1.

All patients were assessed at three different times (Supplementary Figure S1): (1) Time 1, initial baseline assessment (biochemical, anthropometric, clinical, and psychological outcomes) conducted during the first 48 h after the cardiac event; (2) Time 2, pretreatment assessment (psychological and functional capacity outcomes), 2 months after the event (with a + - 2 weeks before or after deviation in order to have enough participants for each condition), and (3) Time 3, posttreatment assessment (clinical, psychological and functional capacity), 9 months after the event. Specific outcomes are described below.

PsicoCare patients (experimental group) received a short early intervention called Health Pills during hospitalization. After a period of 2 months, the PsicoCare group started the first phase of the group intervention program (Phase 1), followed by the standard CR program, similar to the control group (Supplementary Figure S1). The PsicoCare group then completed Phase 2, which consisted of the final three group sessions. Supplementary Figure S1 and Table 1 describe the PsicoCare treatment procedure and protocol.

Patients allocated to the control group received only the standard CR program, which included a group education program and a physical activity training program (Supplementary Figure S1). They were assessed at the same three-time points as the PsicoCare group.



2.3.2 Intervention

As described above, the experimental PsicoCare program was implemented during the final phase of hospitalization and continued after discharge, comparing its effects with the standard CR program at three different time points.

Briefly, the PsicoCare program was a PI based on CBT and PPT principles designed by specialized health psychologists and structured in two parts: (1) a short early intervention called Health Pills, consisting of two individual sessions developed by trained health psychologists.

The first session took place within the first 48 h after hospitalization, followed by the second 1 week after discharge. These sessions used motivational interviewing and emotional discharge techniques to equip patients with coping strategies and emotional management skills (2). The second part of the intervention consisted of six weekly group sessions developed by two trained health psychologists (Supplementary Table S1), starting 2 months after discharge. The first three sessions, based on CBT and Seligman’s exercises (Seligman et al., 2005), aimed to (1) promote and consolidate personal growth after the CV event, (2) improve adaptive coping style, and (3) develop skills to manage negative emotions while fostering positive emotions. After completing the first three sessions, the patients allocated to the intervention arm completed the hospital CR program (see below). Then, the final three sessions of PsicoCare were developed to consolidate the skills learned, set life goals, and foster personal growth. The specific objectives and details of the PsicoCare sessions are described in Supplementary Table S1.

The control group received a conventional hospital CR program consisting of a clinical and educational program focused on optimizing secondary prevention therapies (lifestyle and medication) delivered by a team including cardiologists and specialist nurses and an 8-week group exercise program developed by a physical rehabilitation physician and physiotherapist. The education program provided knowledge about cardiac disease, medication, and lifestyle management. The exercise training program aimed to restore patients’ maximum physical capacity after the cardiac event and improve their social, family, and occupational quality of life, thereby reducing future cardiac morbidity and mortality.




2.4 Design and statistical analysis

This study was conducted according to a randomized clinical trial (RCT) design in the Cardiology Department of Hospital Universitario 12 de Octubre, Madrid (Spain), between the 1st of July 2017 and the 31st of October 2018 (registered at Clinical Trials, NCT05287061). Within the first 48 h after the cardiac event and during hospitalization, the enrollment proposal was made to those who a priori should meet the inclusion criteria. Once they accepted and the informed consent was signed, the baseline assessment and the first Health Pills session were developed (see Supplementary Figure S1). This RCT was reported according to CONSORT criteria (Schulz et al., 2010; Montgomery et al., 2018). This project was approved by the Ethics Committee of Hospital 12 de Octubre (17/171).

A 2×2 (group x assessment time) repeated measures experimental design was used in this RCT. χ2 and student’s t-test were used to assess the equivalence between groups for qualitative and quantitative variables at baseline assessment (Time 1). A linear mixed model analysis was performed to assess the effectiveness of the PsicoCare treatment condition compared to the control group. Linear mixed-effects models are the most suitable analyses to test the efficacy and treatment effects, as this statistical method simultaneously accounts for both between-subject and within-subject effects of the independent variables (Baayen et al., 2008), reducing type-I error and enhancing generalizability of the results. The database and statistical analysis were carried out using R statistical software.

Satterthwaite’s method for calculating degrees of freedom was used to correct post-hoc tests for multiple comparisons and p-values using the multivariate t-distribution adjustment (see Supplementary material S2). Two models were developed for each outcome of interest, including momentary assessment and group membership as an interaction to assess the effect of PsicoCare improvement. All models included participants as a random effect to capture the individual variability. The first model (Model 1) was set up to examine the effect of the condition (PsicoCare condition vs. control group), and the second model (Model 2) was set up to examine the effect of different variables of interest. The extended model included the triple interaction group x time x ACS severity. The control variables were sex, age, socioeconomic status, and ACS severity. To check whether our data were suitable for developing a linear mixed model analysis, model fit indices were calculated: Akaike’s Information Criteria (AIC), pseudo-R2 marginal (accounts for the fixed effect) and conditional (accounts for the whole model), as well as intra-class correlation coefficients (ICC) for the models. All model fit indices indicated our data were suitable for developing a linear mixed model analysis for checking Health Pills efficacy, as well as the PsicoCare efficacy program on psychological, physical function, and biochemical and anthropometric outcomes (see Supplementary Tables S2–S5), showing a suitable intra-class correlation and explained variance. Model 2 showed better comparative goodness of fit index (using the AIC) for Health Pills efficacy analysis (Supplementary Table S2), but also for PsicoCare efficacy analysis on psychological, physical function, and biochemical and anthropometric outcomes (see Supplementary Tables S3–S5, respectively, for details).




3 Results


3.1 Efficacy of health pills on psychological outcomes

Anxiety, depression, and quality of life were measured before the starting of the Health Pills phase at baseline (Time 1) and 2 months after this intervention phase. Despite numerically lower values in anxiety, depression, and physical and mental quality of life measures between both groups, these were not statistically significant differences in the simple (Model 1) or the complex model (Model 2), adjusted for sociodemographic variables and ACS type (Supplementary Tables S2, S6).



3.2 Efficacy of the PsicoCare program on psychological outcomes

The PsicoCare program improved some of the negative psychological outcomes between pretreatment and post-treatment assessment (Time 2 and Time 3; see Table 2 and Figure 2), specifically depressive symptoms (EMMT2-T3 1.10 ± 0.62 vs. −1.00 ± 0.68; b, −2.08; 95%CI, −3.90 to -0.26, β = −0.61, p = 0.03); anger trait (EMMT2-T3 = 1.24 ± 0.75 vs. 0.48 ± 0.52; b, -2.50; 95%CI, −4.65 to −0.34; β = −0.48) and anger-in (EMMT2-T3, −1.25 ± 0.80 vs. 1.58 ± 0.55; b = −2.03; 95%CI, −3.52 to −0.55; β = −0.65, p < 0.01). When sociodemographic variables and ACS type were controlled in Model 2 (Supplementary Table S3), both groups showed higher scores on control-out and control-in anger dimensions. The PsicoCare group showed a significant improvement compared to the control group in anger control-out (EMMT2-T3 = 1.35, SE = 0.65 vs. 0.28, SE = 0.64; b = −3.20, 95% CI, −5.90 to −0.51, β = −0.79, p = 0.021) due to the effect of the intervention, while the benefit on anger control-in was significantly higher in the control group (EMMT2-T3 = −2.00, SE = 0.85; b = −3.70, 95% CI, −7.21 to -0.19, β = −0.82, p < = 0.0104) than in the PsicoCare group (EMMT2-T3 = -1.16, SE = 0.84). There was not any significant effect found for either anxiety or anger-out expression style (Table 2).



TABLE 2 PsicoCare: psychological outcomes descriptive statistics and change score between pre and post-treatment assessment.
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FIGURE 2
 PsicoCare and control group changes between pre- and post-treatment assessment on anxiety (HADS-D), anger-trait (STAXI 2), anger-in (STAXI 2), cognitive, social support, and spiritual coping (COPE 28).


Regarding coping styles, some modest benefits from the PsicoCare intervention emerged when compared to the standard CR program (Table 2, Figure 2, and Supplementary Table S3). The PsicoCare group maintained adequate cognitive coping skills (EMMT2-T3 = 2.90, SE = 0.77; b = 2.33, 95% CI, 0.26 to 4.4, β = 0.56, p = 0.032771), social support (EMMT2-T3 = 0.31, SE = 0.56; b = 1.67, 95% CI, 0.05 to 3.29, β = 0.49, p = 0.04), and spiritual coping skills (EMMT2-T3 = 0.04, SE = 0.24; b = 0.85, 95% CI, 0.18 to 1.52, β = 0.56, p = 0.013), whereas the control group experienced a decline in these areas (EMMT2-T3 = 0.57, SE = 0.72; EMMT2-T3 = 1.98, SE = 0.60 and EMMT2-T3 = 0.88, SE = 0.25, for cognitive, social support, and spiritual coping, respectively).

Furthermore, Model 2, which controlled for sociodemographic factors and ACS severity, showed a similar pattern but revealed stronger results for spiritual coping when comparing the PsicoCare and control groups (EMMT2-T3 = -0.05, SE = 0.24 vs. EMMT2-T3 = 0.91, SE = 0.25; b = 1.64, 95% CI, 0.6 to 2.68, β = 1.05, p = 0.003).

Although there were no significant benefits related to emotion regulation skills in Model 1 (Table 2 and Supplementary Table S3), Model 2 showed a significant effect of the intervention (b = 3.03, 95% CI, 0.28 to 5.78, β = 0.95, p = 0.031), predicting an increase in the lack of emotional attention regulation skills in the PsicoCare group compared to the control group (EMMT2-T3 = −1.15, SE = 0.65 vs. EMMT2-T3 = 0.07, SE = 0.66).

Finally, in relation to positive dimensions and quality of life, Model 2 revealed, after controlling for sociodemographic factors and ACS severity effect, a significant triple interaction (time x group x ACS type), showing patients who had suffered the most severe ACS event (STEMI) in the PsicoCare group compared to control group significantly improved the meaning strength dimension (EMMT2-T3 = 0.77 ± 0.62 vs. EMMT2-T3 = −1.16 ± 0.63; b, 1.94; 95%CI, 0.15 to 3.73; β = 1,12, p = 0.03) on dispositional optimism or the rest of psychological strengths or quality of life (Supplementary Table S3).



3.3 Efficacy of the PsicoCare program on functional, biochemical, anthropometric, and clinical outcomes

The PsicoCare group showed no benefit in any of the functional measured outcomes (Table 3 and Supplementary Table S4) biochemical and anthropometric outcomes (Table 3 and Supplementary Table S5).



TABLE 3 PsicoCare: ergometry physical outcomes, biochemical and anthropometric descriptive statistics, and change score between pre and post-treatment assessment.
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Finally, regarding morbimortality outcomes (Table 4), although the control group required more new revascularization interventions, experienced a greater number of clinical outcomes, and necessitated more re-hospitalizations due to angina episodes, no statistical differences emerged between the groups.



TABLE 4 Differences in clinical outcomes during follow-up by group.
[image: Table4]




4 Discussion

PsicoCare evaluated the efficacy of a PI based on CBT and PPT principles on improving psychological factors, functional capacity, biochemical, anthropometric, and clinical outcomes, showing significant improvements in depression, anger trait, anger-in, and anger control-out compared with the usual care CR program and maintaining a more adaptive cognitive, social support, and spiritual coping styles. Patients who had experienced more severe ACS events showed greater personal strength of meaning improvement than the control group. However, there were no significant effects on anxiety, anger-out, avoidance coping, emotion regulation skills, dispositional optimism, or other personal strengths such as achievement, engagement, positive emotions, social relationships, or quality of life. The control group only showed a significant improvement in anger control and emotion regulation skills due to a lack of attention to emotions. Both groups achieved similar benefits in functional capacity measures and biochemical, anthropometric, and clinical outcomes.

The PsicoCare group intervention significantly improved depressive symptoms, supporting different meta-analyses (Linden et al., 2007; Dickens et al., 2013; Rutledge et al., 2013; Richards et al., 2018; Magán et al., 2021) and narrative reviews (Linden, 2000, 2013). However, in contrast with previous research (Michalsen et al., 2005; Richards et al., 2018), PsicoCare also promoted a more adaptive pattern of anger, not only reducing anger traits and anger-in but also promoting specific strategies for managing the experience of anger based on external cues (i.e., taking time-out to relax and reassess the situation to cope with it). The benefits observed for depression and certain dimensions of anger are likely due to the specific components of the PsicoCare treatment aimed at managing and coping with negative emotions following an ACS event. These improvements are particularly relevant, as depression and anger are important psychological factors that contribute to increased CV risk (Nicholson et al., 2006; Chida and Steptoe, 2009; Rozanski, 2014; Tully et al., 2015; Carney and Freedland, 2017). Depressive symptoms or dysfunctional anger increase the risk of morbidity and mortality after ACS, up to 90% with depression (Nicholson et al., 2006) and 24% with anger (Chida and Steptoe, 2009; Rozanski, 2014). For this reason, the need to screen and manage depression after an ACS is widely accepted (Fihn et al., 2014; Knuuti et al., 2020; McDonagh, et al., 2021), although no similar recommendations exist for anger (Michalsen et al., 2005).

Contrary to our expectations and prior evidence (Linden, 2000, 2013; Linden et al., 2007; Richards et al., 2018; Magán et al., 2021), there was no significant effect on anxiety, an important CV risk factor (Roest et al., 2010; Rozanski, 2014; Tully et al., 2015; Ossola et al., 2018). Both groups reduced their anxiety levels without difference between them. This unexpected result may be explained by a time-dependent attenuation of ACS-related anxiety and a dilution of the potential benefit of the intervention by the improvement produced by the standard CR program, which in our case included specific educational components for relaxation and stress management and breathing exercises.

The PsicoCare intervention significantly maintained a more functional cognitive, social support, and spiritual coping, while the control group deteriorated, probably explained by the specific components included in the experimental treatment. This is relevant because stress and dysfunctional coping after ACS have been shown to increase future morbidity and mortality risk by 72% (Arnold et al., 2012; Rozanski, 2014). Cognitive and social support coping styles are traditionally considered adaptive ways of dealing with problems and difficulties (Lazarus and Folkman, 1984; Carver, 2019), and both coping styles could contribute to a better adjustment to the new life situation after the coronary event, including all medical and lifestyle prescriptions. In contrast, there were no changes in emotion regulation strategies, perhaps because both groups already had adequate levels of these skills, with one exception: the PsicoCare group significantly reduced their attention to emotions. Although not paying enough attention to our emotions should be a dysfunctional strategy (Hervás and Jódar, 2008), the PsicoCare intervention was aimed at normalizing and accepting the experience of negative feelings, trying to facilitate coping, and managing them but not just focusing on the emotion without acting. Thus, it is possible that the PsicoCare intervention changed this pattern by redirecting the focus from negative emotions to accepting and normalizing these negative affective states.

Patients who had experienced the most severe ACS event showed a significant improvement in meaning personal strength due to the PsicoCare intervention, which could partially support the positive behavioral cardiology paradigm (Labarthe et al., 2016; Kubzansky et al., 2018; Steptoe, 2019; Boehm, 2021), what is coherent with the recent statement the American Heart Association has published, which outlines the key role of psychological wellbeing on CV health and encourages to include PIs aimed to improve psychological positive dimensions on preventive and CR programs (Levine et al., 2021). The PsicoCare intervention included specific components aimed at discovering patients’ values and purpose in life to enhance a meaningful personal life and personal growth after the event, as they are key components of psychological wellbeing, compliance, and health that could explain this intervention effect. The relevance of this finding is based on the CV-protective role of positive dimensions, especially meaning, values, and purpose in life, which appears to significantly reduce CV risk (Boehm and Kubzansky, 2012; Rozanski, 2014; Labarthe et al., 2016; Kubzansky et al., 2018; Boehm, 2021; Vos, 2021), especially because benefits were observed in all these more severe patients. However, there were no significant changes in the remaining psychological strengths (global, positive emotions, achievement, and social relationships) or in dispositional optimism. Although optimism is one of the most robust psychological cardioprotective factors (Rozanski, 2014; Rozanski et al., 2019), the lack of change in this dimension could be due to its dispositional state, which implies the characteristics of temporal stability and consistency between different situations. Therefore, perhaps the intervention should have focused more specifically and directly on this construct to achieve some changes and benefits on optimism.

CR programs aim not only to reduce CV risk and future morbidity and mortality but also to improve the quality of life in coronary patients (Fihn et al., 2014; Stenvall et al., 2017; Knuuti et al., 2020). However, the benefits of PIs in improving the quality of life of ACS McDonagh, et al. (2021) patients are weak (Richards et al., 2018), which is consistent with our results. PsicoCare did not improve the physical or mental dimensions of quality of life. The short time elapsed since the ACS event (9 months) could probably explain the lack of significant changes, as it should be in this period when patients are aware of the consequences of the CV event and try to adapt to their “new life.” Quality of life is a robust construct, so the changes in its dimensions are not usually perceived immediately. People need longer periods of time to become aware of changes in their quality of life (Anderson et al., 2016; Oldridge et al., 2022). Therefore, benefits on quality of life, at least on the mental dimensions, might have emerged if longer follow-ups had been developed.

Finally, both groups showed similar improvements in physical function and biomedical, anthropometric, and clinical outcomes, which is logical because both groups received the same usual care CR program (physical training and education program) and medical prescriptions. The difference between the two interventions was small, making our results more valuable. This was only a pilot study. By increasing our study’s statistical power and sample size, it is possible that some additional effects would emerge as significant. In addition, it is likely that the benefits on biochemical and clinical outcomes were not immediate and that psychological changes need to be long-lasting to positively affect biological outcomes, so longer follow-ups are probably required.

This research has some important limitations. One notable concern is the small sample size, which may explain the absence of statistically significant effects despite the presence of some differences. Additionally, the large number of outcomes considered could lead to random effects. However, the use of linear mixed-effect models helps control for this bias and enhances the generalizability of our results despite the limited sample size. Finally, patients are often required to attend multiple concurrent programs (educational, physical, psychological, etc.), which may interfere with their ability to participate fully and benefit from all interventions.

The PI whose efficacy was tested had two relevant novelties. First, it was based on two well-established psychological paradigms (CBT and PPT), based on the idea that, according to the positive behavioral cardiology paradigm, these two types of interventions working together would enhance the benefits and efficacy of PI in ACS patients. Second, it was structured in two phases: Health Pills, an early and brief intervention that was developed during the acute CV event phase, and the PsicoCare group intervention, which developed 2 months after the event. Health Pills resulted in additional benefits for patients in the experimental group compared to those in the control group. This may support the argument of Linden (2013), who suggested that the benefits of PIs were greater when the intervention started at least 2 months after the CV event. Being more resilient may make it easier to deal with the situation in a more adaptive style during these weeks without the need for a specific PI. Others, however, may benefit from a specific PI aimed at helping them to cope with their problem more functionally to improve various skills to cope with emotional distress and promote adherence, personal growth, wellbeing, and quality of life. Furthermore, it is possible that this early and brief psychological support did not produce the expected results because it was initiated very early, during the acute phase of the ACS, when patients may still be in shock, processing what has happened and focusing on their physical recovery. Thus, patients may not have been in the best position to benefit from such an early PI, as the cognitive and motivational resources required were not optimal.

In conclusion, CBT and PPT-based PIs in patients with ACS may have additional benefits compared to those produced by conventional CR programs, particularly at a psychological level. Further larger trials to prove these preliminary findings are warranted.
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Objective: Stress is an extensive issue in modern society, affecting men and women differently. A better understanding of these patterns is required within the work context. Therefore, this study aimed to identify gender differences in the effects of stressors (quantitative demands, qualitative demands, working time) and resources (job control, quality of leadership, co-worker support) on subjective perceived stress across occupational groups.

Methods: This study was conducted as a secondary data analysis based on the ‘German Study on Mental Health at Work’ data. The national representative cross-sectional sample included 4,118 employees. The data were analyzed using structural equation modeling.

Results: Correlations between quantitative demands, working time, co-worker support, quality of leadership, job control, and subjective perceived stress were first confirmed for a total sample of employees. Gender differences in these interactions were then analyzed using multi-group equation modeling and a gender-stratified sample. Men and women showed an increase in subjective perceived stress for high quantitative demands. This increase was more prominent for men. Women further showed an increase in subjective perceived stress in response to long working time. High co-worker support, quality of leadership, and job control had stress-reducing effects but did not result in significant gender differences. No association was found between qualitative demands and subjective perceived stress.

Conclusion: The results underline that not all working conditions significantly impact stress for both genders and gender differences exist only within the stressors. Hence, gendered strategies may only be required in some constellations. However, specific contexts require integrating gendered approaches in research and operational practice.
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1 Introduction


1.1 Gender-specific prevalence and occurrence of stress at work

Stress can be understood as a significant disruption of physiological regulatory processes caused by internal or external stimuli that necessitate an adaptive response (1). Whether stress has a positive or negative character depends on the individual’s perception and interpretation of the situation (2). Sixty percent of Germans report exposure to stress (3), with 32% stating its impact on their daily lives (4). The workplace is one of the main sources of stress (5, 6), and employee stress levels have increased in recent years (6).

However, there are differences in the perception of stress among men and women. These gender differences require individual adjustments in the context of prevention (7) as well as a better understanding of the role of gender in the context of work (8). For instance, women experience less stress than men when receiving social support (9, 10). Further, studies highlight the importance of addressing these gender-specific effects regarding stress [e.g., European Agency for Safety and Health at Work (8) and Gilbert-Ouimet (11)]. To date, studies have shown gender differences in the effects of stressors and resources on stress for small constellations of demands and resources [e.g., Padkapayeva et al. (9), Vermeulen et al. (10), Rivera (12)], as well as in samples of specific occupational groups (13–15). However, the causes of stress are manifold, and the interaction of various factors is complex. The Job Demands-Resources (JD-R) Model (16, 17) offers an explanatory approach to the development of stress in the work context.



1.2 Job demands-resources model

The JD-R model provides a multidimensional framework to explain health and motivational processes. Health, motivational, and, indirectly, organizational outcomes are linked to the relationship between job demands and resources, which cluster the individual range of working conditions in an organization (18–21). Within the model, two main processes are delineated: (1) increased or inadequate job demands lead to a state of exhaustion and reduced health, and (2) a lack of or inadequate job resources reduces work-related motivation (17, 18, 22). Job demands are “physical, social, or organizational [stressors] of the job that require sustained physical or mental effort and are therefore associated with certain physiological and psychological costs” (17). Job resources represent physical, psychological, social, or organizational aspects that help achieve work goals, reduce job demands, and stimulate personal growth and development” (17).

Furthermore, an interaction between job demands and resources is described, influencing motivational and health-related follow-up processes (23). In this context, resources buffered job demands (24, 25). In addition, there are links between job demands and resources and organizational outcomes, mediated by reduced health and motivation (26, 27).

The JD-R model integrates stress and motivational theories and allows for a global application independent of specific demands, resources, or settings (16). From a cross-sectional perspective, examining the gendered effects of the multiple demand-and resource constellation prevalent in practice on the individual experience of stress remains open. To enhance comprehension of these gender differences, this research aims to examine how the stress level, as measured by subjective perceived stress, is affected by a multiple, cross-professional stressor and resource constellation in a gender-specific context. Specifically, this study aims to investigate gender differences in the effects of work stressors, including quantitative demands, qualitative demands, and working time, as well as the resources of job control, co-worker support, and quality of leadership on subjective perceived stress in a cross-professional setting.




2 Conceptual framework and hypothesis development


2.1 Relationship between job demands and stress

The existing body of research has well established that job demands can increase stress and therefore act as stressors in the context of work (15, 28–30). Many different working conditions are subsumed under the multidimensional construct of job demands. These can be divided into two major categories: quantitative and qualitative demands. Quantitative demands refer to the relationship between the number and amount of job requirements and the available time to handle them (31, 32). Qualitative demands describe the quality and complexity of a work task in relation to individual abilities and skills (e.g., intellectual or emotional competencies) (32, 33). These two basic dimensions do not represent the working time. However, the working time is relevant for almost all employees in all occupations (34) and is a critical factor in mental health (35). The working time, within this study, refers to the actual amount of time spent working rather than the contracted working time.

Associations between aspects of poor mental health, such as emotional exhaustion, depression, burnout, and stress-related disorders, and high job demands have been shown for the constructs of interest, quantitative demands (35–37); qualitative demands (38) and working time (39–41). Relationships with stress experience are apparent. Thus far, an increase in quantitative demands (38, 42) and working time (43–45) has been shown as potential risk factors for experiencing stress. Based on this knowledge, it is hypothesized that:

H1: Quantitative demands are positively related to subjective perceived stress in employees.

H2: Working time is positively related to employee s’ subjective perceived stress.

To the author’s knowledge, a relationship with stress has not yet been demonstrated for qualitative demands as an overall construct. However, associations with a reduced mental health status, depression, and burnout have been shown in a scoping review (38). Furthermore, relationships between increasing stress and high levels of cognitive demands (46), emotional demands (47), and complexity (48) were demonstrated. Based on these findings, it is postulated that:

H3: Qualitative demands are positively related to employees’ subjective perceived stress.



2.2 Relationship between job resources and stress

The buffering effect of job resources on stress has also been confirmed by several studies [e.g., Padkapayeva et al. (9), Xie et al. (15), and Huang et al. (49)]. Among the variety of job resources, some working conditions were found to be particularly important given their broad, cross-functional nature [cf. Morschhäuser et al. (34) and Rothe et al. (35)]. Job control is one of these resources. It refers to the influence that employees have over their work. This includes both the freedom to decide on the time and type of implementation of a work task (decision authority) as well as control over the use of concrete skills (skill discretion) (50). Furthermore, the resources of social support and quality of leadership are particularly important. Social support at work refers to how employees perceive the availability of co-worker support or support from direct supervisors when needed (31). It is important to note that within the scope of this study, social support from a supervisor constitutes a part of quality of leadership. However, leadership entails more than social support. According to Burr et al. (31), quality of leadership is concerned with “the next higher managers’ leadership in different contexts and domains”.

Again, associations with mental health have been well studied [e.g., Pohrt et al. (7), Brendel and Martus (51), Drössler et al. (52), and Rosen (53)]. Relationships between decreased stress levels and an adequate amount of resources were found when considering co-worker support and support from a supervisor (9, 30, 54); further aspects of employee leadership (55); as well as job control and related subscales, such as time flexibility or decision latitude (53, 56, 57). In line with these findings, the following hypotheses were formulated:

H4: Co-worker support is negatively related to employee s’ subjective perceived stress.

H5: Quality of leadership is negatively related to employee s’ subjective perceived stress.

H6: Job control is negatively related to subjective perceived stress in employees.



2.3 Gender differences in the impact of job stressors and resources on stress

Research has highlighted gender differences in the impact of various working conditions on stress development [e.g., Padkapayeva et al. (9), (10), Lian et al. (56), and Wang et al. (58)]. These differences can be attributed to dissimilarities in exposure to job demands and resources (59, 60). Furthermore, differing appraisals between males and females, resulting from biological differences, including hormonal or genetic factors (61), as well as cognitive and affective mechanisms (62), are a cause of varying stress levels.

About a gender-specific view of the resources included, Nieuwenhuijsen et al. (36) demonstrated in their systematic review that insufficient co-worker support is positively linked to stress-related disorders in men. For women, a correlation between co-worker support and stress-related disorders was unclear. However, Padkapayeva et al. (9) found no gender-related differences in the correlation between co-worker support and job-related stress. Furthermore, within the context of quality of leadership, appreciation from supervisors has been proven to be more predictive of depressive symptoms for women (7). In contrast, social support from supervisors has only been found to reduce stress-related disorders for men. Effects of job control on stress have so far been controversial concerning gender [cf. Padkapayeva et al. (9), Steptoe and Willemsen (57), De Bruin and Taylor (63), Melin et al. (64)].

The gendered effects of stressors have been studied mainly in the context of psychological constructs but rarely specifically to stress. Quantitative demands have proven to be more critical for men compared to women regarding mental illness (12, 65, 66). An association between qualitative demands and mental illness was only observed in women (12). In contrast, separate elements of quantitative demands and qualitative demands, such as working quickly or performing complex tasks, have already been considered concerning stress in the context of gender-specificity. Quantitative demands have proven to be more relevant predictor for men compared to women regarding distress (10). Sub-aspects of both constructs were found to be more important for women predicting stress (48). Extended working time also increases the risk of depression and burnout, particularly for women (67, 68). The impact on men remains unclear, as studies have yielded conflicting results [cf. Choi et al. (67), Hu et al. (68), and Weston et al. (69)]. Even if the exact impact patterns remain unclear in some cases, gender-specific differences have been identified. Summarizing the previous findings, it is hypothesized that:

H7: The relationships between quantitative demands, qualitative demands, working time, co-worker support, quality of leadership, job control, and subjective perceived stress significantly vary between males and females. Figure 1 summarizes the postulated hypotheses in a hypothetical framework.
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FIGURE 1
 Hypothetical model of the gender-specific impact of job demands and resources on perceived stress.





3 Methodology


3.1 Study design

The present study was performed as secondary research using a quantitative approach based on data from the “German Study on Mental Health at Work” (S-MGA). This approach allows the hypothetical model to be tested on a representative sample of all occupational groups in Germany. The implementation was carried out according to the STROSA-2 standards (Standardized Reporting Routine for Secondary Data Analyses; see Supplementary file) (70).



3.2 Data source

The S-MGA (71), founded by the BAuA (Bundesanstalt für Arbeitsschutz und Arbeitsmedizin), is a cohort survey aimed at offering representative information on the workability and health of German employees. Employees with social insurance who were born between 1951 and 1980 were included in the survey. Sampling was carried out using a two-stage stratified random approach. Computer-assisted personal interviews with trained interviewers and paper and pencil questionnaires were used for data collection (72). The S-MGA contains information from two survey periods on workability, functional and mental health, main employment status, secondary employment, and sick leave (73). Baseline data from November 2011 to June 2012 were used for the underlying sample. This database contained 4,511 valid interviews (response rate: 35.7%) from a representative cross-sectional sample of the German working population.



3.3 Data flow

The Institute for Applied Social Sciences (infas) collected and prepared data. Direct identifiers were removed from the data before transmission to the BAuA (72). Security strategies were implemented to ensure maximum anonymity. The dataset did not contain sensitive characteristics (72). Data access to the Scientific User File provided by the FDZ-BAuA was enabled via a data exchange server. A data use agreement governed the provision and use of secondary data. Data were de facto anonymized when transferred. Data protection was ensured according to the requirements of the General Data Protection Regulation (74).



3.4 Selection criteria and units of analysis

For the underlying sample, only employees in a dependent professional relationship who reported having a supervisor, clearly defined working hours, and provided information on their gender were considered. Gender differences were identified by comparing indices that are highly sensitive to sample size, so the samples of males and females were equalized. A random sample of n = 2,059 was drawn from the male dataset to avoid bias due to sample size (75, 76). Survey data from the employees subject to social insurance as of December 31, 2010, and born between 1951 and 1980, which corresponded to the selection criteria described above, were analyzed. For the gender-specific analysis, participants were grouped into males and females.



3.5 Measures

Information on gender was obtained from employment histories held by the Institute for Employment Research and verified during interviews with participants. Items from the German version of the Copenhagen Psychosocial Questionnaire (COPSOQ) (77) were used to assess quantitative demands, quality of leadership, co-worker support, and job control. All items were measured using 5-point Likert scales (e.g., always, often, sometimes, rarely, never/hardly ever). All other items were carefully selected using the top-down technique (78) by established questionnaires, scientific findings, and occupational psychology models [cf. MacKenzie et al. (79) and Weiber and Sarstedt (80)]. The variables qualitative demands and working time were each represented by global indicators using self-rated single-item measures [cf. Pattloch et al. (72)]. Both were treated as ordinal data. Working time was assessed by the number of hours worked per week and then grouped into seven categories with similar intervals.

In line with the procedure described above, subjective perceived stress was operationalized according to the cognitive-emotional level of the stress response. A total of four items from the “Scale of Positive and Negative Experience” (81), the “Psychological Well-Being Scale” (82), and the “Short-Form Health Survey” (83, 84) were used for this purpose. Items were scored on 5-to 7-point rating scales. Detailed information on the items used can be found in Supplementary file.



3.6 Covariates

To control for confounding variables, factors that influence the perception of stress were also considered (63, 85). For practical purposes and to avoid the risk of misinterpretation, we controlled for the most relevant demographic categories (63). Thus, age of the participants at the time of data collection (86, 87), educational level (88, 89), income (88), children under 14 years in the household (90), caregiving (91), and hours worked in paid second jobs (92, 93) were included as confounders (see Supplementary file).



3.7 Statistical analysis

Structural equation modeling (SEM) was used as the primary analytical approach to analyze the interdependencies of multiple manifest and latent variables (80, 94). To examine disparities between genders, the underlying framework of the impact of stressors and resources on subjective perceived stress was first validated within a sample that included both males and females. Subsequently, within this framework, gender differences were assessed using a stratified sample. An a priori power analysis was conducted to determine the minimum sample size required for testing the hypothesized equation model using “A-priori Sample Size Calculator for Structural Equation Models” (95). The sample size required to achieve 80% power to identify small effects, with a significance level of α = 0.05, was n = 1,808. Hence, the sample sizes of n = 4,118 for the entire sample and n = 2,059 for the samples stratified by gender are valid to test the hypothesized equation model. Differences between these two groups were analyzed with the Mann–Whitney-U-test (96).

Data management and hypothesis testing were performed using SPSS version 29.0 and IBM SPSS AMOS 29 (Statistical Package for the Social Science, Analysis of Moment Structures). Outliers were identified as plausible and retained to avoid manipulation of results (97). Univariate non-normality was indicated by values outside the cut-offs of ±2 for skewness, ± 7 for kurtosis, and critical ratios (C.R.) > | 1.96 | (98, 99). The analyzed data contained 1,663 missing values (1.50%) (Supplement C). The missing mechanism was assumed to be missing at random (MAR) using Little’s missing completely at random (MCAR) test (100), visual inspection of missing data patterns (94), and rational reflection consideration (101, 102).

For SEM, a two-stage modeling approach was used (103). First, the measurement model was assessed. Principal component analysis (PCA) and confirmatory factor analysis (CFA) were therefore carried out for the entire study sample and, regarding multi-group analysis, for each gender separately (80). Recursive models were then calculated using covariance-based single-group and multi-group SEM. The models were estimated using maximum likelihood estimation (ML) and bootstrapping with 5,000 iterations to address non-normality and ordinal data (99, 104). Model fits were assessed using Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean Squared Residual (SRMR), Comparative Fit Index (CFI), and Adjusted-Goodness-of-Fit-Index (AGFI). CFI and AGFI were assumed to be ≥0.90 (80). For RMSEA and SRMR, values ≤0.08 were considered acceptable (105). Following Schreiber (106), chi-square and degrees of freedom were provided for better interpretation of the values based on them but owing to the sensitivity of chi-square to sample size, they were not included in the direct assessment for model fit.




4 Results


4.1 Selection of study population and descriptive results

From the provided sample of n = 7,148 with data from two survey waves, data from n = 4,118 employees were used for the current study. The entire sampling and selection process is shown in Figure 2. The final sample included 2,059 women and men each, from different occupational groups and companies covered by social security. With a median age range of 45–49 years for both males and females, the age span varied from 31 to 60 years. Approximately 72% of male and 70% of female respondents were married or in a civil partnership, and 69% of each gender lived in a household without children. The majority of respondents (male: 57.50%, female: 61.83%) had received vocational education or training, while over a third (male: 37.73%, female: 32.69%) had completed higher education (e.g., university degree). The vast majority of men worked full-time (93.88%), whereas roughly half of women were employed full-time (49.34%). Approximately 10% of both males and females reported having a second job.

[image: Figure 2]

FIGURE 2
 Flowchart of selection process from original to study population.


Descriptive statistics on the items of the main study variables for the total sample and samples stratified by gender are presented in Table 1.



TABLE 1 Descriptive statistics of the total sample and the sample stratified by gender for key items.
[image: Table1]



4.2 Main results


4.2.1 Measurement model

Five reflective constructs (quantitative demands, job control, quality of leadership, co-worker support, and subjective perceived stress) were assessed using multi-item scales. For all groups (total sample, male and female), the PCA confirmed the structure of the measurement models (see Supplementary file). CFA showed good fits in all groups (total: χ2 = 1437.76, df = 237, CFI = 0.96, RMSEA = 0.04, SRMR = 0.03, AGFI = 0.96, male: χ2 = 891.38, df = 237, CFI = 0.96, RMSEA = 0.04, SRMR = 04, AGFI = 0.95, female: χ2 = 810.27, df = 237, CFI = 0.97, RMSEA = 0.03, SRMR = 0.03, AGFI = 0.95). Significant factor loadings were found for all indicators. Within the total sample, 15 out of 18 indicators achieved good indicator reliability [squared multiple correlation (SMC) ≥ 0.40 (80); see Supplementary file]. Reliability and convergent validity values for the multi-item constructs are summarized in Table 2.



TABLE 2 Reliability and convergent validity of the multi-item constructs of the measurement model.
[image: Table2]

Regarding the composite reliability (CR), all groups showed values above the threshold of 0.60 (107) for all constructs. Furthermore, good to acceptable values for the average variance extracted (AVE) could be demonstrated. A value of ≥0.50 was assumed to indicate good convergence validity (108). Cronbach’s alpha was computed to evaluate internal consistency reliability. Quantitative demands, co-worker support, quality of leadership, and subjective perceived stress achieved good reliability. Job control fell below the threshold of α ≥ 0.70 (109) in all groups. Discriminant validity was confirmed using the Heterotrait-Monotrait Ratio of Correlations (HTMT). For all groups, the HTMT values were below the critical threshold of 0.85 [(110); see Supplementary file].

Measurement invariance was tested across genders. An acceptable fit of the unconstrained model (MU) (χ2 = 1704.79, df = 475, CFI = 0.96, RMSEA = 0.03, SRMR = 0.04, AGFI = 0.95), significantly non-zero factor loadings, and factor correlations <1 confirmed configural invariance. Metric invariance was proven by comparison of the fit of the MU with the measurement weights model (MM) (i.e., constrained factor loadings) (ΔCFI = 0.00, ΔRMSEA = 0.00, ΔSRMR = 0.00). Since the relationship structures, but not the mean values of the constructs, were compared between the groups within multi-group SEM, scalar invariance was not tested (111). Overall, the results confirm the validity of the measurement model in both groups, males and females (see Supplementary file).



4.2.2 Structural equation model


4.2.2.1 Effects of stressors and resources on subjective perceived stress

Before testing for gender differences, the underlying framework was considered. In order to assess the hypothesized general effects of the stressors (quantitative demands, qualitative demands, and working time) and resources (co-worker support, quality of leadership, and job control) on subjective perceived stress, SEM was used. The equation model (see Supplementary file) was therefore based on the entire sample. Table 3 summarizes the SEM results without any Heywood cases having occurred.



TABLE 3 SEM analysis of the effects of job demands and resources on subjective perceived stress for a total sample of employees.
[image: Table3]

The model was identified and indicated an acceptable fit (χ2 = 3434.92, df = 249, CFI = 0.90, RMSEA = 0.06, SRMR = 0.086, AGFI = 0.91). Considering the adjusted beta estimates, significant positive associations on subjective perceived stress were shown for quantitative demands (β = 0.30, p < 0.001) and working time (β = 0.09, p < 0.001). According to the hypotheses, demanding stressors quantitative demands and working time were associated with an increase in subjective perceived stress. The estimates for qualitative demands turned out to be insignificant and contrary to the expected direction of effect. Significant negative associations on subjective perceived stress were found for the resources co-worker support (β = −0.09, p = < 0.001), quality of leadership (β = −0.28, p < 0.001), and job control (β = −0.12, p < 0.001). Therefore, it can be concluded that reduced subjective perceived stress is associated with higher levels of co-worker support, quality of leadership, and job control resources. Quantitative demands had the strongest association with subjective perceived stress. Quality of leadership turned out to be the most effective resource. In total, 21.43% of the variance in subjective perceived stress could be explained by the working conditions examined.



4.2.2.2 Gender differences within the hypothesized framework

With the aim of assessing gender differences in stress perceptions of job stressors and resources, multi-group SEM was used. First, the overall difference for the hypothesized model was tested across genders. Structural invariance across males and females was assessed. Therefore, a model with equally constrained factor loadings and path coefficients was compared with the MU. While the chi-square difference test was found to be significant (Δχ2 = 34.21, p = 0.017), comparison of the absolute and incremental fit indices showed no discrepancies between genders (ΔCFI = 0.00, ΔRMSEA = 0.00, ΔSRMR = 0.00, cf. Supplementary file). Nonetheless, as the chi-square difference test is commonly used as a single indicator to test for invariance, a significant difference within the considered framework between males and females can be assumed.

To identify where gender differences manifest themselves in the model, the individual paths from the stressors and resources to subjective perceived stress were considered for each gender. This was done by constraining the unstandardized estimates separately (137). Table 4 shows the path coefficients and their critical ratios for males and females, along with the group difference test results. Detailed information on SEM for males and females are accessible in supplement H. The multi-group model was identified and showed an acceptable fit (χ2 = 3648.82, df = 498, CFI = 0.90, RMSEA = 0.04, SRMR = 0.09, AGFI = 0.90). The squared multiple correlations for subjective perceived stress were R2 = 0.25 in males and R2 = 0.19 in females. The gender-specific analysis of the effect structure showed slight differences between genders. A significant increase in subjective perceived stress was found for working time in women (β = 0.06, p < 0.001), whereas no significant relationship was found in men (β = 0.01, p = 0.588). For both genders, co-worker support, quality of leadership, and job control were found to have a significant negative association on subjective perceived stress, whereas quantitative demands had a significant positive effect. The strength of the association of job control with subjective perceived stress did not differ between genders (βmale/female = −0.09, pmale/female < 0.001). For quantitative demands (βmale = 0.33, pmale < 0.001; βfemale = 0.23, pfemale < 0.001), co-worker support (βmale = −0.10, pmale < 0.001; βfemale = −0.05, pfemale = 0.008), and quality of leadership (βmale = −0.21, pmale < 0.001; βfemale = −0.20, pfemale = 0.007), β-values indicated a greater association with subjective perceived stress for men. However, the only significant gender difference in the strength of association was found for quantitative demands (Δχ2 = 5.93, p = 0.015). Accordingly, high levels of co-worker support, quality of leadership, and job control are equally associated with a decrease in subjective perceived stress among both males and females. High quantitative demands were associated with an increase in subjective perceived stress. The increase was found to be greater in men. Like the results for the total sample, for both genders, quantitative demands had the strongest association with subjective perceived stress, and quality of leadership was found to be the most relevant resource. No significant association of qualitative demands with subjective perceived stress was found for either gender.



TABLE 4 Multi-group SEM analysis results for males and females.
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5 Discussion


5.1 Main results

Scientific evidence highlights the importance of addressing gender differences in the perception of work-related stress [e.g., European Agency for Safety and Health at Work (8) and Gilbert-Ouimet et al. (11)]. The purpose of this study was to examine gender-specific differences in the effect of job stressors and resources on subjective perceived stress.

The overall examination of the hypothesized model, which was conducted prior to the analysis of gender differences, considering men and women simultaneously, demonstrated that high levels of quantitative demands and working time are associated with an increase in subjective perceived stress, while high co-worker support, quality of leadership, and job control are linked to a reduction in subjective perceived stress. Qualitative demands do not significantly impact subjective perceived stress. Consequently, except for hypothesis 2, these outcomes confirm hypothesis 1 and hypotheses 3–6. Hypothesized gender differences within this framework are evident for the framework as a whole, but not for each impact of stressors and resources on subjective perceived stress in detail. The effect of working time on subjective perceived stress was found to be relevant only for women, and high quantitative demands were associated with an increase in subjective perceived stress for both genders, but more so for men. No differences in either relevance or strength of effect could be demonstrated for qualitative demands, co-worker support, quality of leadership, and job control. Therefore, H7 must be rejected.



5.2 Interpretation


5.2.1 Impact of stressors on stress perception and gender differences within this relationship

Considering males and females simultaneously, this research confirms previous studies that found associations between increased stressors of quantitative demands (38, 42) and working time (43, 45) and an increase in stress.

Against the background of gender-specificity in line with Rivera-Torres et al. (12), the results regarding quantitative demands show an increase in stress for both genders when demands are high. This effect is stronger for men than for women. In contrast, Herrero et al. (48) found a greater hazard for women, while Rivera-Torres et al. (12) found no differences for either gender. Overall, these findings are controversial so far. However, it should be mentioned that, in contrast to the present study, Herrero et al. (48) only considered partial aspects of quantitative demands such as tight deadlines or fast work, and Rivera-Torres et al. (12) operationalized stress via the risk of illness or accidents. One possible explanation for the stronger impact on men within this study may be attributed to the different distribution of stressors between the genders. Overall, the proportion of subjective perceived stress explained by the included predictors is greater for men than for women. This indicates that, especially for females, a considerable number of predictors can be found outside the work environment (58).

Gender-specific analysis of working time revealed that subjective perceived stress was impacted by working time only in women. These findings resemble research on burnout and depression, which suggests that working time is more important for women (68, 69). One potential explanation for this phenomenon is that women tend to have more responsibilities outside of work, such as caring for their household or family (112). Increased working time may limit the time they have available to meet these obligations, resulting in heightened demands and ultimately more stress. However, the length of working time also affects the duration for which employees are exposed to further job demands (113). Thus, although no evidence was found for direct effects in men within this study, an indirect influence of stress through working time is conceivable. Investigating this impact is beyond the scope of this study and may be considered in future research.

The effects of qualitative demands on subjective perceived stress were negative and insignificant among employees in general and when considering gender individually. These findings contradict previous research that has linked high qualitative demands at least to a decrease in mental health (38) and identified subscales of qualitative demands that correlate with stress (46–48). Furthermore, in terms of gender-specificity, Rivera-Torres et al. (12) found qualitative demands to be relevant in reducing stress for women, which contradicts these studies findings but also no significant effect for men. Overall, the effects of this study might be biased by the operationalization of qualitative demands. Due to the secondary data, only the complexity of the job was measured. Individual requirements of the respondents could not be taken into account, although these would also have been relevant for classification as a stressor (17, 114). Interpretation of the results on qualitative demands is therefore very limited. Nonetheless, the results cannot confirm that qualitative demands, measured by complexity, act as a stressor within the underlying framework. Further research is needed to determine whether qualitative demands as an overall construct is actually not related to stress or whether the lack of significance here is due to gaps in the operationalization of rather qualitative demands or subjective perceived stress.



5.2.2 Impact of resources on stress perception and gender differences within this relationship

For the resources included, a holistic consideration of men and women is also in line with the existing literature, as a reduction in stress is associated with a sufficient extent of co-worker support (9, 30, 115), quality of leadership (55), and job control (53, 57). Gendered analysis shows that these effects are equally evident for males and females. Findings on job control and co-worker support are therefore consistent with previous studies (9, 57, 64). Results on quality of leadership offer additional clarity into the understudied gendered relationship between quality of leadership as an overall construct and subjective perceived stress. Based on the results, it can be assumed that quality of leadership, as opposed to social support from the supervisor, is associated with lower subjective perceived stress for both men and women. This finding needs to be verified in further studies.

One finding that stands out from most of the previously reported results is the gender equality of the effect of resources on subjective perceived stress. However, the results are consistent with those of Xie et al. (15), who found no moderating effect of gender on the relation between resources and stress in a sample of social workers. In this context, Felsten (116) suggested that societal developments may lead to a reduction of gender-specific differences in stress levels over time. It is possible that this trend is reflected in the results of this study and explains the lack of differences in resources. The persistence of gendered differences in stressors may reflect biological differences of sex that remain unaffected by socially induced changes. Job characteristics and gender-based approaches offer another explanation for stressor differences prior to Felsten’s (116) theory. There is a correlation between gender differences in health and gender differences in exposure to job characteristics (117). Thus, it is possible that recent efforts to achieve gender equality in the workplace have achieved equality in the distribution of resources. In contrast, stressors might not yet have been equalized to the same extent and result in a still significant gender gap.

An alternative explanation for gender equality in the effects resources is Hyde’s (118) gender similarity hypothesis, which argues that men and women do not differ meaningfully on various psychological constructs. Considering the existing, but very small, gender differences in the effects of stressors on subjective perceived stress within this study, Hyde’s theory also seems noteworthy.

However, as previously noted, these theories contradict many studies that have been able to demonstrate gender differences within resources. Therefore, it is crucial to clarify whether the current state of research is affected by publication bias. Future research on this topic is highly recommended.

Overall, supporting previous research, gender differences in the relationship between working conditions and stress could be demonstrated (9, 12, 56, 58, 69). However, a more nuanced examination of individual effects reveals that these cannot be generalized to all working conditions.



5.2.3 Implications for addressing gender in the context of job stressors, resources, and stress

It can be concluded that gender differences are still relevant, although they may be diminishing, and should be taken into account in future studies as well as in organizational practice. In the research context, but also in analyses in the operational context, samples stratified by gender should be preferred or at least considered as a complementary measure, if possible, and if anonymity can be guaranteed. Otherwise, relevant effects may remain undetected.

With regard to stress-reducing interventions in the operational setting, the importance of gender is initially secondary, however not irrelevant. Initial efforts to prevent and reduce stress can be made without addressing men and women separately. Therefore, quantitative demands and quality of leadership have been proven to be the most impactful factors in terms of subjective perceived stress for both genders. At least in the German labor market, these can be starting points for positively counteracting stress and its long-term consequences in a workplace setting. However, these findings do not imply that gendered approaches related to quantitative demands and quality of leadership should be principally disregarded. Rather, it is offered an opportunity to allocate limited resources onto interventions that are equally accessible to both males and females. Furthermore, small effect sizes among the other relevant stressors and resources do not mean that they are irrelevant. The phenomenon of rather small to moderate effects is also known from other studies in this context and seems quite plausible, especially with regard to the multidimensional outcome (119). Rothe et al. (35) explicitly warn against underestimating small effect sizes of working conditions that are relevant for a large number of employees, as is the case here. Thus, further approaches beyond the two most important variables identified may be useful. Gender-specific strategies are suggested for follow-up interventions that address the working time. This allows for a more focused allocation of resources and increases the effectiveness of interventions. Furthermore, especially for women, interventions that go beyond the design of the immediate working conditions may be effective (e.g., reconciliation of work and family). Interventions to reduce stress through enhancing co-worker support or job control do not require separate strategies for men and women.

Finally, it should be noted that regardless of the working condition that is being optimized, it may be worth considering both genders in an entire sample if there are not enough employees or participants to conduct stratified analyses or interventions. Moreover, if the target group has already been classified according to other variables, such as age, further differentiation may not be meaningful.




5.3 Internal validity and risk of bias

The above conclusions need to be considered in the light of some methodological issues. Due to the research design, it was not possible to control for confounding during data collection. The influence of response bias, especially social desirability, cannot be excluded given the sensitive nature of the study. However, the avoidance of interviewers and the use of questionnaires in appropriate subject areas minimize bias (73). Interviewer training was used to reduce interviewer bias and to ensure high data quality (73, 120). Though, the evaluation of working conditions was based on respondents’ self-assessments. It therefore does not provide an objective assessment of the actual working situation. Thus, reverse causality cannot be ruled out, particularly in relation to mental health and perceived stressors (121). In terms of representativeness, the sample is unbiased. Despite a response rate of around 36%, the impact of non-response bias is considered low based on a selectivity analysis (73). Selection bias is not expected due to a carefully conducted sampling process by the BAuA.

Regarding the constructs of interest, it should first be noted that the operationalization was limited by the database. Most variables could be measured using the COPSOQ as a valid and established instrument (77). However, job control failed to achieve internal consistency reliability. Moreover, well-established questionnaire scales were not available for all constructs. A careful conceptualization of subjective perceived stress, based on scientific evidence, nevertheless allows for adequate quality. Content validity can be presumed (80). However, no additional expert validation was carried out. In addition, in two cases, single items had to be used. For that reason, the measurement of qualitative demands is accompanied by a reduced information content (122). Given the lack of external criteria, criterion validity was not verified. To assess construct validity, nomological and discriminant validity were considered. As the SEM model fit confirms the underlying relationship between the constructs, nomological validity is concluded (123). HTMT values confirm discriminant validity (110). An assessment of convergent validity as a further component of construct validity was not possible as no additional measurement procedures were available. However, the AVE values do not indicate a lack of convergent validity (108). Overall, construct validity can be assumed with caution, as convergent validity cannot be definitively assessed.

Further to declare is that both independent and dependent variables were collected within the same measurement context. To test for common method bias, Harman’s-single-factor-test was conducted using PCA (124). The extraction of one factor explains 21.69% of the total variance. As this value is well below the threshold of 50%, no common method bias can be proven (125).

Finally, the statistical analysis needs to be discussed in terms of internal validity. The conditions for imputation were generally favorable and the missing rate was low (1.50%). Thus, no significant bias in imputed values is expected despite the violation of the normal distribution assumption (138). In the presence of ordinal variables, ML estimation tends to produce inflationary χ2-values, underestimated factor loadings; correlations; and standard errors, and biased error variances (126, 127). However, the effects are likely to be small due to bootstrapping and the large sample size. In terms of testing for group differences, it should be noted that the measurement models were valid for both groups. Equalization of the sample sizes in gender-stratified groups avoided biased chi-square difference tests.



5.4 Strengths and weaknesses

Strengths and weaknesses beyond the biases discussed above are outlined below. With the S-MGA, this study is based on a very well-documented dataset with transregional representation, which allows for comprehensive conclusions across occupations and sectors. As the S-MGA focuses on the relationship between work and mental health, its data were well suited to this study. The outstanding sample size enables precise and robust estimates, even within stratified samples. Moreover, it is essential to highlight the comprehensive approach. Through the multi-faceted analysis of interconnections using SEM, a comprehensive view of the working conditions that arise collectively in practice can be obtained. Including working conditions with cross-functional implications further ensures a high level of generic quality while focusing on issues of particular relevance.

Finally, the inclusion of quality of leadership and subjective perceived stress should be emphasized at this point. Previous research has mostly focused on social support provided by supervisors. However, the impact of supervisor behavior on employee health extends beyond social support. These determinants are considered in this study. Considering subjective perceived stress, it is further possible to identify approaches for counteracting negative demands at an early stage. In contrast to the consideration of long-term consequences of stress, such as burnout, this results in implications that not only address stress but also prevent a variety of stress-related consequences.

Alongside these strengths, there are some limitations to be aware of. First of all, the period of the data collected must be stated. As data were retrieved 2011–2012, the socio-economical context might have changed. Nevertheless, regarding job stressors and resources, studies indicate that gender roles have hardly changed as women (care work, mental load) and men also showed traditional role models in relation to Covid-19 when both worked at home (128, 129). Even though a comprehensive combination of working conditions was included, they still only represent a limited section of workplace reality. Thus, this study provides excellent initial guidance for implementations, but further investigations within the individual professional contexts are recommended. In addition, the cross-sectional design does not allow conclusions to be drawn about causal effects. Longitudinal studies are therefore needed (130, 131). Finally, some limitations regarding the transferability of the results need to be considered.



5.5 Transferability

Due to the representative sample, taking into account the limitations outlined above, the findings can be applied to the German labor market almost without restriction. However, other countries differ from German conditions in terms of cultural values and norms, role models, labor law, or even the design of working conditions. Differing gender-specific patterns have been identified in the correlation between work characteristics and mental health across various countries (117). Therefore, the transferability of the results to other countries might be limited.

The restricted age range of the underlying sample, which is between 31 and 60 years, further limits the transferability. The sample does not include young workers, such as apprentices, or workers over the age of 60. However, these target groups are also represented in the labor market. It cannot be excluded that there are other interrelationships for employees beyond the age range considered here. Particularly in view of the increasing importance of apprentices in the next few years (132) and an increase in the retirement age, it is advisable to address these groups in further research.

It should also be noted that the data was collected several years ago. Since then, the generational distribution of employees has changed. As a result, the given stressors and resources are confronted with different role models, ways of thinking, and behaviors. Additionally, working conditions have evolved due to the COVID-19 pandemic and technological advances (133–135). This development impacts the considered stressors and resources. For instance, the requirements for a high quality of leadership in times of remote working and the increasing use of artificial intelligence are different from those of a few years ago.

A final point to consider is the combination of stressors and resources. In terms of effect strength relating to gender differences, the results appear to rely on the specific combination of working conditions analyzed. Therefore, this study offers valuable guidance for initial interventions for a wide range of workplaces by considering key conditions of high generic quality. However, varying contexts are found to impact gender differences in stress differently (136). Thus, for a precise comprehension of gender differences in a certain workplace, it may be necessary to conduct a specific analysis that takes into account additional relevant stressors and resources. If there are specific findings available for the target group of interest, these should be prioritized.




6 Conclusion

This study sets out to assess gender differences in the effects of job demands and resources on subjective perceived stress. Taken together, an increase in subjective perceived stress is related to high levels of quantitative demands and working time, and a decrease in subjective perceived stress is associated with an increase in co-worker support, quality of leadership, and job control. This study has demonstrated that these interactions vary between males and females, but the differences are limited. Equivalent for both genders, the most important variables in terms of subjective perceived stress are quantitative demands and quality of leadership. Furthermore, the role of resources can be cautiously assumed to be equal for males and females. The gender gap in the impact of stressors and resources on stress may continue to diminish. Moreover, new evidence is emerging on the stress-reducing effect of a high quality of leadership for men and women. Further research is needed to verify the findings. The use of gendered approaches is still strongly recommended, but not necessary in all areas. Gendered approaches are especially recommended in research and in the context of working time in organizational practice.
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Objective: This study explored cultural and gendered experiences of distress among Syrian refugees in Jordan to inform mental health and psychosocial support services with the population. We sought to understand perceived causes of distress, salient expressions used to describe distress, and ways of coping.

Methods: Eight focus group discussions (FGDs) were conducted with adult Syrian refugees (four male, four female). Gender-matched Jordanian qualitative researchers facilitated the FGDs. Transcripts were analyzed in Arabic using thematic analysis and validated through a final review of translated data.

Results: Four key themes were identified related to participants’ experience of distress, perceived causes and consequences, and gender differences (and similarities) in expression and coping. Results also highlighted the complexity of terminology used, and challenges in rank ordering expressions as most salient.

Conclusion: Results hold implications for adapting mental health and psychosocial interventions with the population to be more gender sensitive and culturally relevant.
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1 Introduction

Since the start of the Syrian conflict in 2011, more than 1.3 million Syrians have sought refuge in Jordan (Karasapan, 2022), with current estimates of more than 700,000 registered refugees (United Nations High Commissioner for Refugees, 2024). Just under 20% of Syrians in Jordan live in refugee camps, with the majority residing in urban areas such as Amman, Irbid, and Al Mafraq (United Nations High Commissioner for Refugees, 2024). Daily life is challenging for the majority; more than two-thirds are living in poverty (Obi, 2023), with pervasive food insecurity (World Food Programme, 2024). Limited opportunities for employment have forced many families to take drastic measures such as withdrawing children from school, sending family members to beg, and arranging early marriages for girls to cope with financial hardships (United Nations High Commissioner for Refugees, 2024).

Living in these dire conditions, along with a history of exposure to war-related violence and other adversities, has resulted in a significant mental health burden among the population (Hendrickx et al., 2020; Maconick et al., 2020; Sa et al., 2022). Although rates of common mental disorders (CMDs) among Syrian refugees have varied considerably in the literature, research generally suggests high prevalence of anxiety, depression, and posttraumatic stress disorder (PTSD) (Acarturk et al., 2021; Hendrickx et al., 2020). Qualitative studies on the phenomenological life experience of Syrians in Jordan (Bunn et al., 2023; Maconick et al., 2020; Rizkalla et al., 2021) highlight the perceived health impacts of chronic stress (Maconick et al., 2020), the profound sense of loss from displacement (Bunn et al., 2023), and a deep longing to return home (Rizkalla et al., 2021). To effectively address the psychosocial difficulties experienced by the population, it is crucial to incorporate an understanding of the socio-cultural context in which they arise.

The importance of attending to cultural differences in how psychological distress is understood and expressed among displaced populations is widely recognized (Cohen, 2023; Kohrt et al., 2014; Wells et al., 2018). The most recent version of the Diagnostic and Statistical Manual of Mental Disorders, the DSM-5 [American Psychiatric Association (APA), 2013], the term cultural concepts of distress was included for the first time. CCDs are defined as “the ways cultural groups experience, understand, and communicate suffering, behavioral problems, or troubling thoughts and emotions” [American Psychiatric Association (APA), 2013, p.833]. This includes the common expressions or idioms that members of a culture use to communicate various problems or concerns, as well as how individuals interpret their symptoms, understanding the causes, impacts, and potential solutions (Lewis-Fernández and Kirmayer, 2019). Integrating CCDs into mental health and psychosocial support strategies not only honors cultural differences but also has the potential to lessen stigma about mental health interventions and enhance effectiveness (Benish et al., 2011; Hall et al., 2016).

In 2015 UNCHR commissioned a report that provided an overview of terminology and cultural belief systems among Syrians to guide mental health and psychosocial support (MHPSS) work with the population (Hassan et al., 2015). In addition to the identification of common terms and idioms used to describe experiences related to mental wellbeing, these authors described the culturally based concept of the self as being connected to others and to God, and an understanding of wellbeing that is rooted in religious belief. However, most of the published research with Syrian refugees has been centered on medicalized mental health concepts from the Global North, with an emphasis on PTSD and other CMDs. Relatively less attention has been directed toward culturally based understanding of distress and wellbeing (Bjertrup et al., 2018; Wells et al., 2018).

To address this gap, we conducted a qualitative study with Syrian refugees in Jordan to better explored cultural concepts of distress, focusing on perceived causes of distress, common expressions used to describe distress, and common coping strategies. This study was the first step in a larger project aimed at informing the development and cultural adaptation of an MHPSS intervention for helping refugees cope with the impacts of prolonged displacement. We sought to identify the most salient expressions so they could be used in the content of the intervention manual and incorporated into a locally meaningful measure of distress, complementing existing translated measures of CMDs that are commonly used in research of the population.

We used the report by Hassan et al. (2015) as a starting point, reasoning that the extended period of displacement—over a decade for many— combined with exposure to psychological concepts from the Global North through the widespread activities of international NGOs, may have influenced the ways in which Syrian refugees understand and express their psychological symptoms. We were further interested in whether there would be gender differences in how emotions were understood, expressed, and dealt with that might have important implications for engaging males and females in MHPSS.



2 Methods


2.1 Design and ethical considerations

This study employed a qualitative research design, utilizing eight focus group discussions (FGDs) to explore the expressions of distress among Syrian refugees in Jordan. This design was chosen because it allows for in-depth exploration of complex social and behavioral phenomena through interaction and dialog among participants. Focus groups provide a platform for participants to collectively reflect on their experiences, potentially revealing cultural norms and shared understandings that may not emerge in one-on-one interviews. The FGDs were segregated by gender to ensure comfort and openness, with four groups consisting of male participants and four groups consisting of female participants. Each group was facilitated by two researchers of the same gender as the participants. The FGDs took place in July and August 2023.

Ethical approval was obtained from the Institutional review board at Princess Sumaya University for Technology in Amman, Jordan. Informed consent was obtained from all participants, ensuring they were fully aware of the voluntary nature of their participation, the purpose of the study, and the confidentiality measures. Participants were assured that their involvement in the study would not affect their access to services or benefits. Additionally, a psychologist was available to provide support if participants needed assistance during or after the FGDs.



2.2 Research team

The study design was developed by JEL and JdJ as part of a larger project on tailoring mental health interventions to Syrian refugees, funded through the R2HC initiative of the ELRHA Foundation. JEL holds a Ph.D. in Counseling Psychology and over 15 years of experience in conducting research and providing mental health support to populations facing adversity. JdJ Joop de Jong, MD, PhD, is a psychiatrist and psychotherapist. He is Emeritus Professor of Cultural Psychiatry and Global Mental Health at Amsterdam University Medical Schol, with more than three decades of experience with conflict affected populations.

HA, the acting research manager at IRCKHF, holds a master’s degree in comparative literature and has extensive experience in qualitative research and community consultation. HA conducted the focus groups for female participants, alongside female colleagues from the IRCKHF. Additional colleagues supported data collection but were not further involved in the study. HA led the data analysis of Arabic Transcripts. RO, a project assistant at DIGNITY, joined the research team after the interviews were conducted. She reviewed the translated transcripts for accuracy in meaning, and checked the interpretation of results in the manuscript to ensure it was consistent with original data. RO and members of the research team from IRCKHF are Jordanian with experience working with Syrian and other refugee populations in Jordan.



2.3 Setting and recruitment

The study was carried out in the Jordanian cities of Amman, Zarqa, Mafraq, and Irbid. These locations were selected to ensure a diverse representation of participants from different urban areas where there are high numbers of refugees. Inclusion criteria required participants to be Syrian refugees aged 18 years or older. Participants were recruited in collaboration with staff from the Institute for Family Health (IFH) centers located in Amman, Zarqa, Mafraq, and Irbid. Health center staff were asked to nominate individuals who were engaged in their communities and who would likely offer valuable insights into common difficulties faced by Syrian refugees, as well as reflect on coping strategies and expressions of distress. Staff were instructed to identify individuals who were not currently experiencing high levels of distress and who felt comfortable discussing sensitive topics related to mental health and psychosocial wellbeing. Efforts were made to recruit individuals from a range of age groups to ensure diversity in perspectives.

Identified individuals were approached face-to-face or via telephone by HA or another researcher from IRCKHF and asked to take part in the study. A majority of those who were invited consented to taking part in the study. Whereas the recruitment process prioritized selecting participants who could meaningfully contribute to the study, participant availability and convenience also played a role. Unfortunately, the exact number of individuals who declined to participate and their reasons for doing so were not systematically recorded, which represents a limitation of the study.



2.4 Participants and procedure

The final sample included 81 participants (see Table 1 for an overview of FGDs by gender and location). Participants ranged in age from 19 to 60 years old. Approximately 80% were married, with the remainder being single or widowed. The participants had varying educational backgrounds; 60% of participants had some form of formal education, ranging from primary to university degrees. Younger participants were more likely to have completed higher education. Most were unemployed (70%), with some (20%) having informal jobs and a small percentage (10%) holding full-time jobs. Around 30% of participants reported chronic health conditions, such as diabetes, hypertension, and mental health issues.



TABLE 1 Location and gender for eight focus group discussions (N = 81).
[image: Table1]

The FGDs consisted of 8–10 participants in each location (see Table 1), each led by two facilitators. Each discussion lasted approximately 2 hours and was conducted in Arabic. The discussions were audio-recorded, and field notes were taken to capture non-verbal cues and group dynamics. A semi-structured interview guide designed for this study was used to explore participants’ experiences of distress and the expressions they use to describe these experiences. The guide aimed to capture a wide range of emotional, cognitive, and physical symptoms associated with distress and how these symptoms affected daily life. The interview guide was pilot-tested with two participants prior to full use to ensure clarity and cultural appropriateness.

At the start of each discussion, participants were informed that their input was part of a larger project aimed at developing a psychosocial intervention for Syrian and other refugee populations experiencing distress. Ground rules were reviewed, and participants were encouraged to share their thoughts freely, with the understanding that there were no right or wrong answers. Facilitators clarified that participants could choose not to respond to any question if they wished.

The interview guide included questions that asked participants to describe the types of distress commonly experienced in their community, including thoughts, emotions, and physical sensations. If participants initially focused on practical problems, such as financial issues or unemployment, facilitators redirected the conversation toward exploring the emotional, cognitive, and physical aspects of distress. Probes were used to gather additional information on symptoms.

Participants were also invited to list common idioms and expressions used in their community to describe distress. For each expression, facilitators asked follow-up questions to understand the meaning, context of use, perceived causes, coping strategies, and whether the expression was used differently by men and women. This process allowed for a detailed exploration of how distress is linguistically expressed and culturally framed.

After generating a list of expressions, the second interviewer cross-checked the expressions discussed with a pre-prepared list from Hassan et al. (2015). For any expressions that were not spontaneously mentioned by participants, facilitators asked whether participants were familiar with these expressions and followed the same process of asking about meaning, context, causes, coping, and gender-specific use.

The final part of the discussion focused on how distress affects people’s daily activities, including self-care, family responsibilities, and community participation. Participants provided specific examples of behaviors that may be impacted by distress, such as changes in eating habits, caregiving, or involvement in community life.



2.5 Data analysis

Thematic analysis was conducted following the guidelines of Braun and Clarke (2006), identifying key themes and comparing responses between genders. Two bilingual researchers (Arabic and English) analyzed the transcripts. Separate Excel sheets were created for each interview question, with sections for male and female groups, to organize the data from the eight FGDs. Codes were developed and revised in an iterative process, beginning during data entry and further refined after reviewing all data in its entirety.

Thematic analysis involved reviewing coded data to identify patterns and relationships among keywords, which were then grouped into broader thematic categories. The structured coding tree reflected the relationships between themes, facilitating the comparison of responses between male and female participants.

Themes generated from the analysis were checked against the summary notes taken during each FGD to ensure consistency. As a final step in ensuring the accuracy and fidelity of the analysis, the first author reviewed the translated transcripts and session summaries. For this round of analysis, the data were organized using Atlas.ti. This review served as an audit to confirm the consistency and accuracy of the translation and the alignment of the English summaries with the original Arabic discussions (Table 2).



TABLE 2 Themes, associated expressions, and gender considerations
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3 Results

We identified four interrelated themes from the focus group data: (1) Protracted displacement brings fear and hopelessness, (2) Financial hardship underpins distress, (3) Internalization of distress is common, and (4) Religion and connection buffer adversity. Themes address how cultural values shape expressions of vulnerability, strategies for coping with distress, and the pivotal importance of attending to gender. The four themes are elaborated below. Themes and expressions used are shown in Table 2.


3.1 Protracted displacement brings fear and hopelessness

The focus group discussions underscored how protracted displacement in Jordan has instilled a pervasive, interlinked sense of fear and hopelessness. Although a multitude of expressions were used to describe the emotional toll of living protracted displacement, the effects of combined fear and hopelessness was expressed by both males and females with the idioms “Nafsi makhouka (my psyche or soul is suffocating)” and “Taeban nafseyan (tired or fatigued soul).”

Participants from both genders voiced concerns about the ongoing crisis in Syria, the unstable nature of humanitarian aid, and their uncertain futures. One female participant from FGD1 captured the essence of this: “We live in fear, fear of the unknown, not sure whether or not we are staying, not sure if our parents in Syria are well, not sure if our kids will have a future here.” A second participant in FGD1 elaborated:


…because I am far from my parents and my mother, I always have this fear… I cannot drive to them or see them, and I cannot visit them, so that’s stress in itself, not to mention the stress of the rest of life and living… fear always accompanies me.
 

Living in displacement was frequently described as the root cause of fear and other emotional distress. As one female participant explained (FGD2):


The exile made us this way, and we blame it on exile. We’ve experienced stress in our country, but it’s even more when you have no family to turn to when you are tired and there’s no possibility for you to turn around and go back. Themes and expressions used are shown in Table 2.
 

Male participants noted that the lack of security contributes to an underlying uneasiness that permeates daily life. “There is no sense of security because our future is not known, we have a fear that 1 day the [humanitarian aid] will stop” (FGD6). Concerns about legal status were also prominent, with a participant from FGD3 expressing: “…You are a refugee; at any moment they might deport you.”

Concerns for children’s safety and prospects were shared across genders. Female participants from FGD5 reported bullying in schools affecting their children’s attendance, while a male from FGD3 shared his parental fears:


I left my home, my homeland, and my country so that my son does not get hurt. I am not afraid for myself, but the biggest fear is for my children, if my son suffers, I multiply my suffering by a million.
 

Another male participant lamented the long-term impact on youth, stating, “our main goal is our children, but you ruined entire generations… my girls… 0.15 and 16 years old, they tell us ‘we have no future’.”

Gender-specific experiences related to life in displacement also emerged, with men but not women reporting stigma and discrimination related to their refugee status. One man from FGD3 recounted feeling demeaned when referred to as a Syrian refugee, “I feel like he’s insulting me, honestly… I feel shameful.” Another from FGD4 described a particularly humiliating incident: “when we were coming out of the mosque, I was told by a man that he would pay 1,000 dinars and send me back to Syria with my whole family.” Such encounters frequently evoked feelings of deep frustration and shame, contributing to the overall sense of hopelessness.



3.2 Financial hardship underpins distress

Financial hardship emerged as a related but distinct theme, particularly pronounced in the narratives of male participants who often linked their mental health struggles directly to economic challenges. The expression “fatigued soul” was again raised across groups of participants to indicate the profound exhaustion and hopelessness about the financial situation. For men in particular, the feeling of pressure for needing to provide for their families and being unable to do so was expressed with “Hases eddenia msakkra bwishi (I feel the world is closing in front of my face).” Discussions frequently centered on the severe implications of financial difficulties on personal wellbeing and family dynamics. One male participant from FGD8 encapsulated the sentiment shared by many: “Ninety percent of our problems are rent, bills, and living expenses, meaning there is no income, there is no job, there is no work, there is only unemployment.” This sentiment reflects the pervasive financial anxieties and loss of status affecting men, who have a culturally proscribed role as providers for the family.

The inability of men to fulfill their role of provider due to high living costs and scarce employment opportunities seemed do drive their despair. A male participant from FGD6 articulated the psychological impact of financial pressures, stating, “When the head of the family is unable to provide for his family, he feels vulnerable.” Further compounding these challenges, a participant from FGD3 shared a difficult conversation with his daughter, underscoring how family pressures the father to provide: “You do not bring in money, how do you want me to study? Educate me and create opportunities. I have no future. When you want me to marry, will you sell me?” This exchange also underscores the broader implications of financial hardship on the family’s outlook on life and opportunities.

Financial problems were mentioned as key drivers of marital problems. One participant captured the stress on marital relationships and the additional pressure on men to meet traditional expectations within the household:


A man is usually required to provide… Here, if a woman is nurturing and kind and knows how a man suffers, she will stand by him and be patient, but if she has no patience, she will make his life at home more hell than out of the home.
 

The lack of opportunities has contributed to the loss of purpose and ambition coupled with a loss of vision for the future. A participant from FGD4 lamented:


There is no ambition, there is no creativity, there is nothing. You do not wake up in the morning and say, ‘I want to benefit society with something’… even a young man does not think about getting married, he does not think about opening a house, he does not think about his life project, work has been cut off… there is no hope for him.”
 

Some participants attributed distress related to decline in socioeconomic status in displacement. A male in FGD 3 for example noted he could never earn as much or go as far with his career as he did in Syria. This sentiment was echoed by another participant in the group who stated: “My father was a colonel in the army and a high-ranking officer, and we had money, but here my situation is trash.” Some men reported that such financial pressures had led to extreme outcomes, including divorce and suicidal thoughts, highlighting the profound personal and social ramifications of economic struggles and loss of sense of self.

Financial concerns also surfaced in women’s discussions however, they did not dominate the conversations as they did for men. One participant expressed helplessness noting: “The dire financial situation makes you feel trapped, meaning you do not know how to get out of the distress you are in (FGD5).” Only two participants from FGD2 explicitly identified money as their central concern, with one saying, “The thing that bothers me the most is when there’s no money. When there’s money, everything is fine.” Another participant added, “If you do not have money, you cannot give or pay for anything, and you just have to live.” A third participant subtly contradicted this focus on financial issues, suggesting, “There is more than just money,” explaining that their experiences of distress were influenced by a variety of factors beyond financial hardship alone.



3.3 Internalization of distress is common

Captured by expression “Let it stay in the heart and injure rather than going out and exposing me” khaliyha bialqalb tajrah wala tatlue libirana watafdah (Female FDG7), this theme reflects a cultural or personal preference to bear emotional pain silently rather than expressing it externally, showing vulnerability, and facing potential societal judgment. The theme emerged in both male and female FDGs, but there were clear gender differences. Women described themselves as keeping emotions inside, particularly in their roles as emotional anchors of the family. However, there was a general sense that women are more open about expressing vulnerable feelings than men, in certain situations, like when confiding in a trusted friend. Women across groups spoke at length about the societal expectations placed on men, which often discourage open expressions of vulnerability. For men, this theme was reflected in their descriptions of masculinity and was indirectly highlighted by the group dynamics, where discussions about emotions were consistently redirected toward practical issues or expressions of anger. Interestingly, in the discussions with both males and females in the groups, as detailed below, the potentially detrimental consequences of internalized emotions were mentioned.

Although both female and male participants noted that women are more open about their emotional states, there remains a tendency for women to internalize distress. Some women shared a personal preference for keeping emotions to themselves, noting “it’s better to shut down than to open up” (FGD7) and “complaining to someone else is humiliating” (FGD2). A tendency to internalize also came through for women in descriptions of coping strategies like going to sleep or isolation from others. A subtheme that emerged for women was the tendency to internalize feelings when it pertains to family wellbeing. Women might discuss their emotional states more freely in certain contexts but still choose to ‘keep it in the heart’ to protect the family. However, this pressure on women to hold the emotions of the household together has consequences for their wellbeing. One participant explained:


A mother, as much as she can, keeps her struggles and the burdens of her husband, children, and home to herself. She endures as much as she can. For example, my mom carries a lot, and then she eventually breaks down. We all become scattered because she has given us so much. This leads to a sense of desperation and worry because the mother is the foundation of the home, so if the foundation is damaged, it’s a disaster (FGD7).
 

A second women in FGD7 elaborated on how this dynamic can lead to unhealthy coping “… she tolerates and tolerates and tolerates and then she overindulges [in food and sweets].”

Despite the descriptions of holding in emotions with and about the immediate family, women generally noted that they were more likely than men to share emotions and the rich vocabulary of emotional expression was evident in each of the discussions. As explained by one woman, “opening up to someone, that’s the best thing to do, to not be secretive and keep something in your heart.” Other female participants described the detrimental impacts of internalizing feelings: “silence is a killer, you have to release the energy you have, whether you are happy or angry, you have to express it.” Others expressed the belief that suppression of emotions can lead to physical ailments such as high blood pressure, stroke or diabetes, and mental health struggles such as depression.

Female participants also spoke about men and their emotional expression, shedding light on the societal expectations that shape gender differences. They highlighted the pressure on men to conform to ideals of masculinity, which often discourage them from openly expressing their feelings and vulnerability. One woman explained “A father is the source of strength for his family, how can he allow his family to see him exhausted? In general, males are raised not to show fear, fatigue, or weakness. Society raised them to be that way (Female participant FGD7).”

This societal expectation of suppressing emotions can lead to counterproductive externalizing outlets for men such as yelling, breaking things, or in extreme cases becoming physically violent. When describing the pressure on men to be providers and problem solvers, with no outlet for expressing emotions, one participant noted:


They face so much pressure, most pressure is on males, females as well but males it’s a lot. Men are tired from everything, physically and psychologically. They are tense as well. They sometimes hit because they do not know what to do (Female FGD02).
 

Male participants reported a withdrawing from family interactions and seeking solitude when distressed, typically refraining from sharing their emotions with others. Some described this as a protective instinct, preferring to shield their families from the stresses associated with their refugee status and financial responsibilities. This protective stance often results in them distancing themselves or shutting down emotionally, which some seemed to indicate was the best option they could choose. When discussing their feelings, men commonly described physical symptoms of stress such as headaches, muscle tension, fatigue, and digestive issues, indicating a tendency to focus on physical rather than emotional expressions of distress.

The preference for avoiding discussion of emotion was evidenced in the process of the FGDs with men where participants tended to tell long stories about specific events to illustrate a point, often unrelated to the question asked by facilitators, focusing mainly on the context rather than their inner experience. Some male participants also questioned the function of the FGDs, expressing fatigue with social interventions that brought little relief for Syrian refugees in Jordan, noting that humanitarian efforts should instead focus on improving their financial situation. This sentiment was illustrated by a participant from FGD5 who asked, “Why do you bring up topics that make our hearts ache? I mean, not all of our stories can be shared.” A participant from FGD6 stated “Look at our society, it is difficult to find the person you want to complain to because we are in the same situation as each other,” explaining that sharing distress to others who face the same problems is not useful. This sentiment was expressed with the idiom “complaining to anyone but God is humiliating.”



3.4 Religion and connection buffer adversity

Despite the overwhelming uncertainty and stress experienced by participants, many have developed ways to navigate daily challenges, finding solace in God and religious practices, connecting with loved ones, and utilizing strategies to mitigate the impacts of adversity. Men predominately identified religion as bringing relief, noting throughout the groups Similarly, male participants used the expression “Hassbi Allah wa na′im al-wakeel” (God is sufficient for me and the best guardian) as a reminder of their faith in a higher power. Women, in contrast, described a wide array of additional coping mechanisms that helped them in to “taghyir aljawi (change the atmosphere)” in daily life.

Participants across groups noted that prayer and reading the Qur’an offered a source of comfort during challenging times. Expressions of thanks to God were reiterated across all FGDs. By seeking refuge in faith, some found a sense of reassurance. One female participant stated: “I feel afraid, I pray, seek forgiveness, and try to calm down… I find solace in remembering to thank God for everything and find tranquility in that” (FGD2).

Women also describe the importance of relationships and meaning making as a way of coping, one participant noting “The love of life, the love of endeavor, and the love of family can give you the energy to move forward.” (FGD1). Underscoring the importance of family, one participant shared that despite ongoing stress she focuses on her family making efforts to live “normally with my children, laughing and playing with them, listening to music” (FGD2). Some expressed the importance of seeking companionship from family members or friends, whether they discuss problems or not.

A common expression in relation to coping mentioned by female participants was the importance of finding ways to “change the atmosphere,” meaning shifting their own internal state or the dynamics in the household. Women approached this in myriad ways, often evoking a playful approach including playing music and dancing in the house, finding ways to laugh, or even putting on a perfume to shift their mood. They also changed the atmosphere by going for a walk or speaking to a friend.




4 Discussion

In this qualitative study, we explored cultural concepts of distress among adult Syrian refugees in Jordan, focusing on identifying salient, locally relevant expressions, perceived causes of distress, and ways of coping with distress at for males and females. Four interrelated themes emerged from the focus group data, highlighting the contextual challenges of life in Jordan, the impacts of these challenges, and ways in which people in their community typically cope. There were similarities among the description of challenges related to being a refugee between men and women. Gender differences emerged in relation to emotional expression and coping preferences. The diversity of expressions used to describe emotional experience, made it challenging to rank order expressions by salience. Nevertheless, we identified common expressions used that can be useful for the cultural adaptation of mental health and psychosocial interventions and assessment tools. The four themes are explored in the context of the literature below, followed by potential implications and limitations.

The first two themes that emerged from the focus groups “protracted displacement is characterized by fear and hopelessness” and “financial hardship underpins distress-especially for men” reflect the profound challenges of life in protracted displacement and highlight similarities and differences across genders. Related to the first theme, both male and female participants described life in Jordan as being characterized by pervasive fear and hopelessness. Participants expressed deep concerns about the ongoing crisis in Syria, the unpredictability of resources, and their uncertain futures. These fears were compounded by the separation from family members and the inability to provide security for their children. Consistent with other studies (Bjertrup et al., 2018; Bunn et al., 2023; Sagbakken et al., 2020) male and female participants described how the loss of their homeland, social networks, and the futures they had once imagined for themselves, and their families contributed to this sense of uneasiness and loss of hope.

The second, closely related, theme involved participants’ view that financial hardship is a critical driver of distress, particularly affecting male participants who linked their mental health struggles directly to economic challenges. For men, this theme went beyond just the lack of money, to include the loss of identity and purpose that came from being the economic provider for their families. Both male and female participants described the pressure experienced by men related to the loss of this role and the limited opportunities to rebuild in the context of displacement, which others have linked to a loss of dignity (Wells et al., 2018).

These two interrelated themes can be understood within the framework of social suffering (Kleinman et al., 1997), encompassing the interplay between individual and collective experiences among populations living in adversity. From this perspective, individual suffering is seen in context and is closely linked to broader political, social, and cultural circumstances. Rather than focusing solely on individual psychopathology or distress, social suffering considers the lived experiences of individuals within their societal framework (Kleinman et al., 1997). This approach emphasizes the need to look beyond medicalized or individual perspectives and to incorporate the life narratives of those affected by distress, recognizing that their suffering often stems from larger socio-political issues (Maconick et al., 2020).

Themes consistent with social suffering have emerged in other qualitative studies of Syrian refugees in Jordan (Maconick et al., 2020; Rizkalla et al., 2021; Wells et al., 2018). For example, in a study of Syrian refugees with chronic health conditions in Jordan, Maconick et al. (2020) found participants closely linked their emotional experience with the context, viewing individual distress as inseparable from the collective experience of war and displacement. Similarly, in the ecological model of adaptation developed by Wells et al. (2018) from a qualitative study of Syrian refugees in Jordan, the broad experience of past adversity coupled with ongoing stress was central to understanding how Syrian refugees were adapting to life in Jordan.

Participants used several different expressions to describe the inner experience associated with social suffering described above. In addition to the direct translations of words commonly used in mental health in the Global North, like depression, anxiety, and fear, participants used the expressions “Nafsi makhouka (my psyche or soul is suffocating),” “Taeban nafseyan (I have a tired or fatigued soul)” and “Hases eddenia msakkra bwishi (I feel the world is closing in front of my face).” Participants noted that other expressions outlined by Hassan et al. (2015) were also used by people in their communities, noting that the choice of terminology is related to individual personality, circumstances that might evoke different emotions, as well as differences in education, and region of origin. Some participants expressed difficulty pinpointing exactly when or why different phrases would be chosen, noting it is a personal preference how one expresses themselves.

In our exploration of terminology used to express inner emotional experience, a third theme related to the internalization of distress and restraint in sharing emotion, encapsulated by the expression: “Let it stay in the heart and injure rather than going out and exposing me (khaliyha bialqalb tajrah wala tatlue libirana watafdah).” Although women were more likely than men to share their feelings in trusted contexts, they described their roles as emotional anchors of the family and keeping emotions inside to protect their families. Women described enduring some emotional pain silently, maintaining a facade of strength to shield their family members from additional stress. This finding resonates with Lokot (2021), who found a tendency for Syrian women to internalize problems to preserve family honor, using idioms like “keep the floor covered” and “complaining to anyone but God is a disgrace.” However, it is also important to note that several women in our study also expressed how internalization of emotion was often linked to unhealthy coping mechanisms and physical health issues, with participants expressing the belief that suppressed emotions could lead to ailments such as high blood pressure, diabetes and stroke. These participants expressed the importance of sharing joy and sorrow with close friends as a way of releasing stress. Thus, when noting cultural trends, it is also important to recognize individual variability.

In relation to emotional expression among men, both men and women emphasized the societal expectations of masculinity, discouraging open expressions of vulnerability. This dynamic often resulted in men withdrawing from family interactions, or in extreme cases engaging in violent behavior. Men noted that internalization could result in anger, reflecting the pressures of dealing with the stress of displacement and tensions around being unable to fulfill their role. Similarly, Lokot (2021) noted themes related to a desire to keep problems private, that asking for help may be seen as shameful, and men felt a sense of needing to shield their families from the emotional strain they experienced because of financial problems. Wells et al. (2018) also noted that self-reliance is central to understanding masculinity among Syrian men. Thus, while “keeping it in the heart” among women may be more closely related to the protection of the family, among men it seems closely tied to a cultural expectation of stoicism.

The fourth and final theme encompassed the way people cope with social suffering associated with life in displacement. Despite the overwhelming uncertainty and stress experienced by participants, many have developed ways to navigate daily challenges, finding solace in God and religious practices, connecting with loved ones, and utilizing strategies to mitigate the impacts of adversity. Men predominantly identified religion as a source of relief, with many noting that prayer and reading the Qur’an offered comfort. Expressions of thanks to God were reiterated across all focus group discussions. Like findings from Alzoubi et al. (2019), men in our study also engaged in avoidance as a coping style, primarily leaving the house when upset to avoid conflict.

In addition to finding solace in faith, women described various coping mechanisms, including maintaining relationships and finding meaning in daily life. For example, one female participant emphasized the love of life, endeavor, and family as sources of energy. Women often mentioned efforts to live normally with their children, engaging in playful activities like laughing and playing music to create a positive atmosphere. Consistent with findings in other research (Alzoubi et al., 2019), female participants in our study also sought companionship from family and friends as a means of coping. Additionally, they used various strategies to change their internal state or household dynamics, such as going for walks, speaking to friends, and finding joy in small moments to shift their moods.


4.1 Implications

Our findings hold implications for the types of interventions that might be relevant in this context, as well as considerations for adapting interventions to the cultural context. It was evident in our study that socioeconomic deprivation and loss of traditional roles are contributing to mental health difficulties. For this reason, interventions that address socioeconomic and mental health dimensions of refugees’ experiences are needed. The descriptions of social suffering provided by our participants point to the relevance of MHPSS interventions that support people’s agency (Wells et al., 2018) and support building community networks (Bunn et al., 2023).

Findings also highlight sensitivity around the expression of distress and discussion of problems and how this might differ for men and women. This has important implications for engaging people in mental health services. Men expressed reluctance over the value of sharing difficulties, particularly among others who shared similar problems, because it would not likely lead to a solution. It could be that interventions aimed at resolving practical problems, like Problem Management Plus (PM+; WHO), are well suited to men in this context. One trial of PM+ in Jordan showed promising results, but the researchers had difficulties engaging men, who comprised only 25% of the study’s sample (Bryant et al., 2022). Women, although more open to sharing emotions in certain contexts than men, also expressed a tendency to internalize distress, which could influence engagement in mental health services, particularly in a group setting. It is interesting to note, however, that a core theme from a qualitative study of Syrians in Jordan who had been through a trauma-focused group mental health intervention was that “sharing stories eases pain” (Bunn et al., 2022). This finding suggests that people benefit from sharing experiences in a trusted environment despite a culturally based preference for internalizing emotions.

Our findings also point to the importance of understanding cultural concepts of distress, and recognizing idioms and the meaning they hold for people. It is possible that the idioms of distress have more salience for the refugees than words like depression or anxiety. These expressions may be useful for including in psychoeducation or engaging the community in MHPSS interventions. They may also help to destigmatize mental health and psychosocial interventions and lower the threshold for seeking help.



4.2 Limitations and future research

There are several limitations that are important to note. We did not have Syrian refugees on our research team, which is a limitation. Our team was composed of researchers from the Global North and Jordanians, which could have introduced bias in the interview process and interpretation of results. Participants in the FGDs did not identify themselves before each speaking turn, therefore it was not possible to evaluate the degree to which each person contributed to the discussion. Given the study’s qualitative nature, we could not determine the degree to which gender, age, and education level might influence the expressions used. The small sample size typical of qualitative studies may not be representative of the broader population, limiting the generalizability of the results. Additionally, reliance on self-reported data means that findings are subject to the accuracy and honesty of participants’ disclosures, which can be influenced by recall bias or the desire to present oneself in a favorable light.

We recommend future research aims to address some of the limitations identified in this study. In-depth interviews would allow researchers to map associations between specific expressions, emotions, and coping strategies, offering a more granular understanding of how these idioms function in everyday life and how they might be leveraged in mental health treatment. While our study provides valuable insight into the ways in which these expressions are used, the qualitative nature of our data did not allow for a systematic examination of the impact of demographic variables on these linguistic patterns. Future studies could incorporate larger, more diverse samples to better understand how these variables shape emotional expression and coping strategies. Additionally, including Syrian refugees as part of the research team could help mitigate potential biases and ensure a more culturally nuanced interpretation of findings. By deepening our understanding of the cultural and social factors influencing emotional expression, future research could contribute to more effective, culturally adapted mental health interventions. Lastly, it may be beneficial to explore the extent to which there are similarities in expressions among other populations in the region that share a similar cultural background.




5 Conclusion

Consistent with other qualitative studies of Syrian refugees in Jordan (Bunn et al., 2022, 2023; Maconick et al., 2020), our findings highlight the profound social suffering associated with life in protracted displacement. Coupled with quantitative research documenting the high prevalence of CMDs, these findings underscore the continued need for MHPSS services. Our results emphasize the importance of culturally adapting interventions to be more acceptable to the population, including sensitivity around the disclosure of emotions and experiences. The lack of resources and uncertainty about the future appear to cause or contribute to pervasive distress. For this reason, in addition to the provision of MHPSS, it is essential to address the social conditions that are contributing to mental health issues.
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Aim: This study examined the mediating role of resilience and the moderating role of grip strength (handgrip) in the relationship between mindfulness and non-restorative sleep (NRS) and evaluated the non-linear association between mindfulness and NRS among university freshmen students.

Design: This is a cross-sectional descriptive study.

Method: A total of 384 university students were recruited from Be Resilient to Nursing Career (BRNC) from two universities in June 2022. The Mindful Attention Awareness Scale, 10-item Connor–Davidson Resilience Scale, Non-restorative Sleep Scale, and handgrip were administered. Latent profile analysis, moderated mediation analysis, and generalized additive model analysis were performed.

Results: The following three subgroups were identified through the latent profile analysis: low mindfulness (21%), medium mindfulness (49.4%), and high mindfulness (29.6%). While the significant mediating role of resilience between mindfulness and NRS was confirmed (SE = 0.041, p < 0.05), the moderating role of handgrip was not statistically significant. A non-linear relationship was verified between mindfulness and NRS.
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Introduction

Adolescents are often exposed to environmental and health threats during their rapid physical and mental development (Han et al., 2023), including sleep disorders and stress (Bodys-Cupak et al., 2022; Minshew et al., 2023). Non-restorative sleep (NRS), a product of sleep disorders, can cause fatigue and poor concentration, and can negatively affect daily activities and physical health (Edinger et al., 2004). It is strongly associated with conditions such as personal environmental safety, somatic health, anxiety, and depression (Chiu et al., 2014; Li et al., 2021a; Sarsour et al., 2010). Therefore, it is necessary to identify groups experiencing NRS and implement necessary interventions to improve the physical and mental health of university freshmen students and promote their academic development.

Mindfulness was originally considered an intervention that refers to the consciousness-directed focusing of an individual’s attention on experiencing the present moment through meditation (Creswell et al., 2019; Kabat-Zinn and Living, 1990). As research progressed, mindfulness came to be seen as a trait or a stable internal character of individuals (Rapgay and Bystrisky, 2009). It helps individuals to effectively cope with stress, anxiety, and other negative emotions; promotes positive emotions; and improves sleep quality by consciously being aware of and controlling the autonomic nervous system to strengthen self-regulation (Lengacher et al., 2016; Shapiro et al., 2006). Currently, mindfulness has been shown to have a dominant correlation with insomnia, high mindfulness level which helps improve individuals’ sleep quality (Wen et al., 2022). The International Classification of Sleep Disorders defined NRS as one of the sub-types of primary insomnia (Vernon et al., 2010), unlike other typical insomnia symptoms, it presented symptoms of daytime sleepiness and other daytime consequences. Despite the etiology of NRS remains unknown, previous research has confirmed the closely correlation between NRS and sleep–wake factors (Zhang et al., 2012). Mindfulness exercise as a good entry point to intervene in sleep disorders, can promote experiential awareness of a range of experiences by training sustained attention and attention inhibition in the primary arousal stage. And learning to accept and adjust their relationship to their experience in the secondary arousal and distorted perceptions stages, in order to accept negative perceived thoughts and physical sensations so as to reach the purpose of improve sleep–wake status. In other word, mindfulness can target and positively affect each of the cognitive and behavioral vulnerabilities related to sleep disorder symptoms (Shallcross et al., 2019). However, the relationship between mindfulness and NRS remains under-explored. Therefore, it is necessary to further explore internal waves to enhance accuracy.

Resilience is the ability of an individual to maintain a positive mindset in the face of adversity, stress, and challenge, and to recover and adapt quickly to change (Lazarus, 1993). Mindfulness positively predicts resilience (Bajaj et al., 2022; Zhang et al., 2023). Kwak et al. (2019) reported that meditative interventions help enhance the functional connectivity of the neocortex during resting states to promote resilience in individuals and neurologically confirm the underlying mechanism by which positive thinking affects mental toughness. Additionally, resilience may have important implications for NRS. University freshmen students’ failure to cope with hindrances owing to interference from factors such as their own inability or social avoidance eventually leads to a buildup of negative emotions that affect their sleep status (Almojali et al., 2017; Alotaibi et al., 2020). Resilience is an internal coping resource that helps freshmen students adjust their emotions and cognitive judgments better to reduce the impact of failure (Yan and Gai, 2022). Groups with strong resilience tend to avoid sleep disturbances and make sleep adjustments (Colrain, 2010). Therefore, the present study aimed to investigate the mediating role of mental toughness in the relationship between mindfulness and NRS.

In addition, physical inactivity has been suggested to be a predictor of NRS incidence (Li et al., 2021b; Otsuka et al., 2023). Grip strength (handgrip) is an irreplaceable indicator of whole-body skeletal muscle function (Thangavel et al., 2014). It is the strength produced by the largest muscle group in the hands (Lee, 2021). To some extent, the level of grip strength is a reflection of the health of the body (Son et al., 2018). Grip strength is also an independent predictor of sleep quality, and people with better handgrip tend to have better sleep quality and are less likely to suffer from sleep disorders (Ling Ling et al., 2019; Pana et al., 2021). Relationships between mindfulness and handgrip has been found by previous research. Mindfulness had a immediate effect on muscular fitness (Dueland, 2023). However, it remains unknown whether there was a moderate effect of handgrip on correlation between mindfulness and NRS. Therefore, exploring handgrip can help to further understand ways to reduce individual NRS.

In summary, although mindfulness, resilience, and handgrip may be important factors affecting NRS (Colrain, 2010; Na et al., 2022; Otsuka et al., 2023), the association between the four has not fully been discussed. Thus, the present study proposed the following hypotheses:


H1: Heterogeneity exists in mindfulness among university freshmen students.

H2: Resilience plays a mediating role between mindfulness and NRS.

H3: Handgrip moderates the relationship between mindfulness and NRS.

H4: There is a positive non-linear relationship between mindfulness and NRS.
 



Method


Design and participants

The present study was conducted with 384 freshmen students from two universities in May 2022. The study criteria were met as follows: (1) voluntary participation, (2) ability to write correctly in Chinese, and (3) newly enrolled university freshmen students in 2021. Those with major mental disorders or illnesses were excluded. An initial review of the data revealed that 14 (3.6%) questionnaires had a large number of missing values. These were excluded from the study, resulting in a final sample of 370 (response rate = 96.4%).



Sample size

A minimal sample size of about 300 lends enough accuracy in identifying correct profiles (Kim, 2014). Thus, 370 was efficiently powerful for the latent profile analysis (LPA) in this study.



Ethical approval

This study was approved by Be Resilient to Nursing Career (BRNC). Other details can be obtained from previous studies (Li et al., 2023; Mei X. et al., 2022; Mei et al., 2022a; Mei et al., 2022b). Before the study, an informed consent form was signed by the participants. The individual information of the respondents was kept strictly confidential.




Instrument


Demographic characteristics

Based on relevant studies (Bamber and Schneider, 2022; Moeller et al., 2020; Vidic and Cherup, 2019), demographic characteristics such as gender, major, parental marital status, and whether parents live separately were contained.



Mindful attention awareness scale

The Mindful Attention Awareness Scale (MAAS), developed by Brown and Ryan (2003), assesses individual differences in mindful state. Chinese version was developed by (Deng et al., 2012). The MAAS includes 15 items, and the score ranges from 0 to 90, and higher scores mean higher current awareness and attention traits, which has been proven to be a one-factor structure. The scale has been broadly utilized among freshmen students (Gao et al., 2016; Shi et al., 2018). The Cronbach’s α in this study was 0.846.



10-item Connor–Davidson resilience scale

The 10-item Connor–Davidson Resilience Scale (CD-RISC-10) was developed by Campbell-Sills and Stein (2007), and the Chinese version of the scale was evaluated by Ye et al. (2017) and its single dimension was retained. Its score ranges from 0 to 40, with a higher score reflecting a higher level of resilience. The validity and reliability of the Chinese version of CD-RISC-10 have been widely verified among college students (Cheng et al., 2020; Notario-Pacheco et al., 2011). Cronbach’s α in this study was 0.879.



Non-restorative sleep scale

The Non-restorative Sleep Scale (NRSS), developed by Wilkinson and Shapiro (2013), consists of the following four dimensions: refreshment from sleep, physical or medical symptoms of NRS, daytime functioning, and affective symptoms. The Chinese version of NRSS has been proven (Li et al., 2019), and its score ranges from 12 to 60, with a higher score indicating lower NRS. The Cronbach’s α in this study was 0.789.



Handgrip strength

Handgrip strength was assessed using an electric hand dynamometer (CAMRY; 90 kg/198 lb). As per the Chinese National Physical Fitness Measurement Standards (Feng et al., 2021), participants were required to be in a standing position, with their arms naturally drooping. On a verbal cue, participants had to firmly use their dominant hand to squeeze the dynamometer and hold for 5 s. The action had to be repeated after a rest period of at least 1 min. The average value of two results was recorded in this study.



Data analysis

Before data analysis, descriptive statistics were examined for the variables as mean (SD) and proportions (%). Then, univariate analysis was performed to determine the underlying factors affecting NRS. Pearson’s analysis was performed to evaluate the correlations among mindfulness, resilience, NRS, and handgrip. The strength of relationships was categorized as follows (Sedgwick, 2012): weak (r < 0.3), moderate (0.3 ≤ r<0.5), and strong (r ≥ 0.5). Second, based on the MAAS scores, an LPA was conducted to identify potential subgroups of mindfulness. We adhered to the indicators of Lo–Mendell–Rubin adjusted likelihood ratio test (LMR), and entropy as references (Tein et al., 2013). Furthermore, potential factors for different LPA-based profiles were identified via a univariate logistic regression. A Bayesian independent sample t-test was performed to compare NRS based on LPA profiles. Third, Harman’s single factor test was conducted to evaluate the potential existence of the common method bias. A mediation analysis was applied to validate the mediating role of resilience in the relationship between mindfulness and NRS. Fourth, a moderation analysis was utilized to verify the moderating role of handgrip between mindfulness and NRS. Fifth, a generalized additive model analysis was performed to examine whether there is a non-linear fitting relationship between mindfulness and NRS. Statistical analyses were conducted using SPSS Version 26.0 (Armonk, NY: IBM Corp), Mplus (version 8.3), JASP (0.16.1), R (X64 4.1.1), and Empower Stats (version 4.1).




Results


Demographic characteristics

Of the total number of participants, 81.1% were female and 72.7% were liberal arts majors. Demographic characteristic showed no significant differences in our study. Figure 1 provides other details.
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FIGURE 1
 Conceptual model and demographic analysis among freshmen students.




Latent profile analysis of mindfulness

Figure 2A shows the fit indicators of the different LPA models. The LMR was not significant for three-class, four-class, and five-class models. Furthermore, AIC, BIC, and aBIC tended to decrease with an increase in the number of classes. Thus, data alone cannot be used to select optimal profiles. Although the two-class model had acceptable LMR p values (p < 0.01), the class probability was too simple to response clinical traits well. The four-class model had a low proportion of class probability (Class 2 = 11.6%, N = 42). Overall, the three-class model was suitable for our study. The parameters of the three-class model were termed low mindfulness (class1, 20.5%), medium mindfulness (class2, 50.3%), and high mindfulness (class3, 29.2%). The univariate analysis showed no significant indicator to profile types. Figures 2B,C provides other details.
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FIGURE 2
 Fitting index and group size of latent profile analysis models and logistic regression results based on LPA.




Latent profile analysis-based difference in nonrestorative sleep scale scores

Between-group differences were observed between low mindfulness and medium mindfulness (BF10 = 8.56), between low mindfulness and high mindfulness (BF10 = 8,260), and between medium mindfulness and high mindfulness (BF10 = 66.16). Figure 3 provides other details.

[image: Figure 3]

FIGURE 3
 Bayes factor robustness check and sequential analysis.




Mediating role of resilience based on latent profile analysis

Significant correlations were observed between mindfulness, resilience, NRS, and handgrip. Pearson’s analysis indicated that mindfulness was positively related to NRSS (r = 0.322, p < 0.001). Resilience was positively associated with NRSS (r = 0.311, p < 0.001), mindfulness was positively associated with resilience (r = 0.332, p < 0.001), and handgrip was positively associated with mindfulness (r = 0.106, p = 0.042). The Pearson correlation heatmap in Figure 4 provides other details.

[image: Figure 4]

FIGURE 4
 Pearson correlation heatmap among mindfulness, resilience and NRSS.


Based on the results of LPA, explored the differences in mediating effects between subgroups. Considering low mindfulness as a reference, the results of 95% bootstrap confidence intervals of indirect effect (0.39, 1.46), direct effect (1.33, 4.64), and total effect (2.19, 5.52) indicated that the mediating role of resilience between low mindfulness and medium mindfulness was significant. Additionally, the results of 95% bootstrap confidence intervals of indirect effect (0.43, 1.48), direct effect (0.47, 3.56), and total effect (1.35, 4.47) demonstrated that the mediating role of resilience between low mindfulness and high mindfulness was also significant. Table 1 provides other details.



TABLE 1 The mediation effect of resilience on NRSS among freshmen students.
[image: Table1]



Moderating role of handgrip based on latent profile analysis

The moderating role of handgrip between mindfulness and NRS was not significant. Table 2 provides other details.



TABLE 2 The moderation effect of handgrip between mindfulness and NRSS among freshmen students.
[image: Table2]



Generalized additive model analysis between mindfulness and non-restorative sleep

All potential variables were controlled in advance. Spline smoothing demonstrated a positive non-linear relationship between mindfulness and NRS, and a significant segmentation effect (i.e., the threshold effect) was observed when the two-piece-wise regression model was used. We found two turning points (K = 30, K = 70). Before turning Point 30, for every unit increase in mindfulness, NRSS increased by 2.04 units, which was significant (p = 0.001). After turning Point 30, for every unit increase in mindfulness, NRSS decreased by 0.61 units, which was not significant (p = 0.184). Furthermore, before turning Point 70, for every unit increase in mindfulness, NRSS increased by 0.2 units, which was significant (p < 0.001). After turning Point 70, for every unit increase in mindfulness, NRSS increased by 0.5 units, which was significant (p < 0.001). Log likelihood ratio tests for Models 1 (p = 0.002) and 2 (p = 0.018) were significant. Figures 5A,B provides other details.
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FIGURE 5
 Generalized additive model analysis between mindfulness and NRSS among freshmen students.





Discussion

We found that mindfulness among university freshmen students can be classified into the following three profiles: low mindfulness (20.5%), medium mindfulness (50.3%), and high mindfulness (29.2%). While resilience plays a mediating role between mindfulness and NRS, the moderating role of handgrip between mindfulness and NRS is not significant. Additionally, a positive non-linear relationship exists between mindfulness and NRS.

First, consistent with our first hypothesis, the research sample of mindfulness was classified into three profiles based on a fit index and conceptual support. Specifically, Profile 1 members had a low level of mindfulness and were vulnerable to using maladaptive coping strategies (Miller, 2021), resulting in greater symptoms of insomnia (Schneider et al., 2019). Additionally, heterogeneity in mindfulness among freshmen students indicated different reactions to NRS, which is in line with previous studies (Yalçın et al., 2021). Mindfulness training can buffer the negative impacts of inadequate mindfulness and significantly reduce cortisol secretion to boost well-being, especially in the low mindfulness group (Sousa et al., 2021). Hence, universities should integrate mindfulness and physical condition resources to provide mindfulness-related practice (de Bruin et al., 2015). This can help freshmen students become more positively autonomous than automatic when observing sensations within and outside themselves (Gallego et al., 2014). Furthermore, the results revealed no differences in the variables concerning gender, parental marital status, major, and whether parents live separately. Previous researches indicted that female students have worse sleep quality and more severe physical states and academic stress than male students (Zhou et al., 2022), resulting in worsened NRS symptoms (Kang et al., 2002). However, the imbalance of samples in our study is not sufficient to support this conclusion. Thus, it is necessary to include universities that provide emotional or instrumental support (Eisenbarth, 2019) to help freshmen students relieve their pressure and establish healthy physical conditions.

Second, consistent with our second hypothesis, resilience mediated the relationship between mindfulness and NRS, which is in line with previous findings (Bharti et al., 2023; Niroomandi et al., 2020; Pérez-Aranda et al., 2021). Theoretical research emphasizes that mindfulness has the attribute of consciousness, which can facilitate perseverance traits of resilience by decreasing amygdala activation (Kral et al., 2018). The amygdala has a neural correlation with negative emotions (Hamann et al., 2002), which implies that mindfulness can indirectly suppress the occurrence of poor physical conditions. Conversely, when the amygdala is over-activated, external signs after somatization manifest as insomnia symptoms (Baglioni et al., 2014). To improve NRS, the Internet (Herrero et al., 2019) is a suitable medium to deliver mental interventions, which can enhance resilience and coping strategies in the low mindfulness group, thereby reducing NRS. Furthermore, our study found the indirect effect of resilience between mindfulness and NRS, thereby providing a new method to reduce NRS.

Third, inconsistent with our third hypothesis, handgrip did not play a moderating role between mindfulness and NRS, which may be attributed to the unevenness of the gender in our sample. Additionally, the moderation analysis was performed under the LPA category, which may have caused some deviations in the results. Furthermore, it is necessary to consider handgrip as a physiological indicator and some potential confounding factors such as different testing postures (El-Sais and Mohammad, 2014), environmental changes (Carmelli and Reed, 2000), and testing positions (Boadella et al., 2005) as they may cause significant fluctuations and measurement errors in our outcomes. In addition, our study was limited to a university, and employing limited samples may also contribute to an insignificant moderating effect. Accordingly, future studies should expand our findings to other universities.

Fourth, consistent with our fourth hypothesis, a non-linear relationship was observed between mindfulness and NRS. Based on the generalized additive model, a significant threshold effect was recognized in low mindfulness and high mindfulness groups, which indicates that mindfulness-mediated interventions should be flexible. A prime goal of low mindfulness is to achieve bottom-up emotion regulation with long-term practice (Chiesa et al., 2013), whereas high mindfulness has better cognitive stability regarding exposure to stressful situations (Guendelman et al., 2017), and can use self-adjustment to cope with anxious conditions (Sousa et al., 2021). Hence, individuals with high mindfulness can project their traits externally to mobilize the positive adjustment of others to achieve group effect.

Good sleep is critical for the mindfulness state of college freshmen. Our study found that the mindfulness status is closely related to the sleep quality. Therefore, college freshmen should have the ability to moderate self-adjustment to elevate the level of mindfulness. Considering the association between sleep status and mindfulness in college freshmen, this study may contribute to clinical nursing practice. In their clinical work, psychiatric nurses can derive certain indications from the results of this study. Psychiatric nurses should develop good sleep habits after experiencing heavy daily workloads. Also, efficient mindfulness training can strengthen self-psychological defenses in some degree. Besides, resilience motivates as a buffer between mindfulness and NRS, it revealed that clinical nurses can mobilize psychological state to reach adaptation reorganization to improve sleep state when they have a bad sleep quality.


Limitations

The present study has some limitations. First, as this was a cross-sectional study, the findings of our study should be verified further by expanding the study population and using a longitudinal design that can encapsulate present outcomes. Second, the sample was obtained from one university, resulting in selection bias. Thus, the findings should be explained with caution. Third, gender imbalance should be considered a potential confounding factor, and future studies should duplicate these findings separately among male and female students. Fourth, a certain measurement error may have occurred in handgrip. Accordingly, more refined grippers should be used to measure their true value.




Conclusion

Heterogeneity exists in mindfulness among freshmen students. Resilience plays a mediating role between mindfulness and NRS, whereas handgrip cannot moderate the correlations between mindfulness and NRS. A non-linear relationship was identified between mindfulness and NRS.
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Background: China’s birth rate continues to decline, reaching only 6.39% in 2023. In light of this trend, hospitals may need to reassess their allocation of resources, including funding, staffing, and facilities. Nurses may face job insecurity and uncertainty regarding their roles, which could prompt some to consider transitioning to different specialties. This study aimed to investigate the levels of occupational stress among nurses in the context of low fertility in China in 2023 and to identify the factors contributing to this stress. In addition, the study sought to explore the relationship between family dysfunction, low fertility rates, and occupational stress levels.

Methods: This descriptive cross-sectional study involved 270 nurses working in hospitals, who were recruited between December 2023 and January 2024 through a Chinese free web-based platform (Sojump) to complete online questionnaires. In addition to demographic information, the Nursing Job Stressors Scale (NJSS) and the Family APGAR Index were utilized for data collection. The data were analyzed using descriptive and inferential statistics, including correlation and multiple linear regression analysis. For continuous variables, the mean, standard deviation (SD), median, and interquartile range were reported, while counts and percentages were used for categorical variables. The independent t-test and one-way analysis of variance were employed for univariate analysis. Multiple linear regression was utilized for multivariate analysis. A p-value of less than 0.05 was considered statistically significant.

Results: The participants’ average scores for the NJSS and Family APGAR Index were 1.76 ± 0.58 and 6.35 ± 3.30 points, respectively. In addition, workload and time pressure were rated highest among the sub-scales of the NJSS. The top five job stressors for nurses were Q3 (Wages and other benefits are low), Q1 (The social status of nursing is too low), Q5 (Frequent shift work), Q12 (Too much useless paperwork), and Q16 (Fear of mistakes and accidents at work). The score of the Family APGAR Index demonstrated a negative correlation with occupational stress (r = −0.19, p < 0.001). The results of the multiple linear regression analysis showed that a high level of worry about losing one’s job (SE = 0.044, β = 0.152, t = 2.567, p = 0.011) and poorer family APGAR scores (SE = 0.035, β = −0.202, t = −3.406, p < 0.001) were associated with higher NJSS scores.

Conclusion: The nurses reported experiencing a moderate level of occupational stress in the context of low fertility in China. The key predictors of occupational stress among the nurses included concerns about job security and the Family APGAR classification. Implementing fair compensation and providing more effective family-oriented support programs are essential for reducing occupational stress among nurses.
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1 Introduction


1.1 Background

Occupational stress refers to the response that individuals may experience when confronted with work demands and pressures that exceed their knowledge and abilities, thereby challenging their capacity to cope (de Wijn et al., 2022; Zaghini et al., 2020). Occupation-related stress is a growing concern worldwide (Xu et al., 2024). Research findings indicate that occupational stress adversely affects individuals’ psychological and physical health, contributes to burnout, and impacts organizational effectiveness (Alinejad et al., 2023; Kabakleh et al., 2020; Kowalczuk et al., 2023; Li et al., 2021; Yang et al., 2021; Zaghini et al., 2020).

Nursing is one of the most stressful and high-risk professions (Norful et al., 2024). Nurses face a range of occupational risks, including infections, unsafe patient handling, hazardous chemicals, radiation, psychosocial hazards, violence, harassment, injuries, and issues related to marital satisfaction (Adib-Hajbaghery et al., 2021; Babapour et al., 2022; Ekingen et al., 2023; Martin et al., 2023). Approximately 16.2 to 53.5% of nurses were reported to have latent tuberculosis, a prevalence that is 25 times higher than that of the general population (Aldhawyan et al., 2024; Johansen et al., 2023; Kinikar et al., 2019; Severo et al., 2011). Between 61 and 75.9% of nurses in clinical settings reported experiencing chronic lower back pain, compared to only 18% among office workers (Fujii et al., 2019; Sun et al., 2021). Globally, between 33.1 and 46% of nurses reported experiencing some form of violence in the workplace (Bagnasco et al., 2024; Li et al., 2024; McLaughlin and Khemthong, 2024). During the COVID-19 pandemic, approximately 56% of nurses experienced depression, while between 39 and 42.4% reported experiencing anxiety (Al-Amer et al., 2022; Pang et al., 2021). Furthermore, nurses are reportedly at a higher risk of suicide across all regions of the world (Hofstetter and Mayer, 2022; Kramer et al., 2024).

The occupational stress experienced by nurses follows universal patterns but also presents unique challenges across different cultural and healthcare contexts (Yuan and Fang, 2024). A study conducted in Uganda found that 70.5% of nurses reported experiencing chronic stress (Kabunga et al., 2023). In China, 64.71% of physicians and nurses in emergency departments considered their occupational stress to be high or very high after contracting COVID-19 (Lv et al., 2023). A cross-sectional study in Iran indicated (Ghaderi et al., 2024) that nurses experienced a higher-than-average level of occupational stress during the COVID-19 pandemic. In Ethiopia, 47.8% of nurses working in public hospitals reported experiencing occupational stress. In the context of the stress process model, various factors may influence the level of occupational stress among nurses, including personal, work-related, and social factors (Turner, 2013). Regarding the personal characteristics of nurses, a cross-sectional study conducted in Iran demonstrated that emotional and moral intelligence mediated the relationship between occupational stress and job performance among nurses (Alinejad et al., 2023). Previous studies (Chen et al., 2022; Meneguin et al., 2024; Wu et al., 2023; Yao et al., 2022; Zhou et al., 2022) have found that psychological wellbeing is negatively associated with occupational stress in pediatric nurses. According to a study in Iran (Werke and Weret, 2023), the presence of children was significantly linked to job stress. In terms of work-related factors, studies in China and Korea (Choi and Kim, 2022; Yuan and Fang, 2024) indicated that a higher frequency of night shifts, extended work hours, and insufficient rest time were associated with increased occupational stress levels. In addition, a study in Brazil (Meneguin et al., 2024) found that the number of hospitals where nurses have employment ties and their relationships with management were associated with stress levels among nurses. A study in China (Yang et al., 2021) revealed that occupational stress was influenced by distributive justice among nurses in public hospitals. Regarding the social factors, numerous studies (Kasidouli et al., 2024; Kowalczuk et al., 2023; Şanlıtürk, 2021; Saravanan et al., 2023) have shown a high prevalence of occupational stress among health workers during the COVID-19 pandemic.

China’s fertility rate has significantly declined, dropping to approximately 1.3 children per woman in 2022, which is well below the replacement level of 2.1 (Zhai and Jin, 2023). In 2023, the birth rate reached a record low of only 6.39%, marking the lowest since the establishment of the country (Yang et al., 2024; Zhao et al., 2023). This decline in fertility directly impacts the number of births, resulting in fewer obstetric patients and a subsequent reduction in demand for pediatric services. Consequently, hospitals may need to reevaluate their resource allocation, including funding, staffing, and facilities. Nurses, particularly those in obstetrics and pediatrics, may experience job insecurity or uncertainty regarding their roles, which could lead them to consider transitioning to different specialties. This situation could result in higher turnover rates and a potential need to seek employment in other fields, thereby affecting workforce stability.

Despite the extensive literature on the levels and related factors of occupational stress among nurses, no studies have investigated this issue in the context of low fertility in China. Nurses are the backbone of any functioning healthcare system; therefore, this study was conducted to examine the levels and related factors of occupational stress among nurses in the context of low fertility in China in 2023.




2 Materials and methods


2.1 Research design

This study utilized a cross-sectional design and was conducted through an online survey. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist was followed in reporting the findings of the study.



2.2 Research participants

Participants were recruited using convenience sampling. Although convenience sampling has its limitations, researchers can identify key demographics, ensure diversity, and broaden the geographical scope to enhance sample representativeness and generalizability.

The inclusion criteria were as follows: (a) nurses aged 18 to 60 years as nurses in this age range represent a vital segment of the healthcare workforce, contributing to patient care, education, and leadership within the field; (b) registered nurse; and (c) nurses with the ability to accurately read and write in Chinese. Student nurses and those undergoing standardized training were excluded.



2.3 Research tool


2.3.1 Demographic characteristics questionnaire

The demographic characteristics questionnaire included basic information about the nurses, such as age, education, marital status, monthly income, major, position, years of working experience, department, night shifts in the past three months, hospital level, teaching hospital, hospital type, nursing manager, participation in advanced studies/specialist nurse training, employment form, status of children, and concerns about job security.



2.3.2 The nursing job stressors scale (NJSS)

The Nursing Job Stressors Scale (NJSS) is a self-administered, multidimensional scale designed to assess the levels of job stress among nurses (Sun et al., 2017). This tool consists of 35 items divided into five domains: professional and career issues (1–7 items), workload and time pressure (8–12 items), resource and environment problems (13–15 items), patient care and interaction (16–26 items), and interpersonal relationships and management problems (27–35 items) (Luan et al., 2017; Yuan and Fang, 2024). Each item is rated on a 4-point Likert-type scale (1–4), with the total score ranging from 35 to 140. The internal consistency of the NJSS was reported as 0.931 in China (Sun et al., 2017). In the present study, the Cronbach’s alpha for the total NJSS was 0.968, indicating that the internal consistency of the measure was adequate.



2.3.3 The Family APGAR Index

The Family APGAR Index is composed of five items. Each item is rated on a 3-point Likert-type scale (0–2), with the total score ranging from 0 to 10 (Babincak and Kacmarova, 2023). Based on the total score, the Family APGAR Index categorizes families as severely dysfunctional (0–3), moderately dysfunctional (4–6), or functional (7–10) (Castilla et al., 2014). In China, the Family APGAR Index was reported to have acceptable internal consistency (α = 0.942) (Zhang et al., 2020). In the current study, the Cronbach’s alpha for the Family APGAR Index was 0.936, indicating that the internal consistency of this tool was adequate.




2.4 Collection of data

The data for this study were collected between December 2023 and January 2024 through a free Chinese web-based platform (Sojump) for administering online questionnaires. (1) Platform selection: The surveys were distributed using the Sojump platform, which is a widely recognized online survey tool known for its user-friendly interface and robust features. This platform allows for the easy creation, distribution, and analysis of surveys. (2) Target population: The target population for the survey included registered nurses, specifically those aged 18 to 60 years. (3) Social media invitations and outreach: We sent personalized two-dimensional code invitations to nursing associations, hospitals, and healthcare organizations, encouraging them to share the survey link with their members. We utilized social media platforms (e.g., WeChat and QQ) to promote the survey, targeting nursing groups and forums to increase visibility and encourage participation.



2.5 Quality control strategies

To ensure the data quality and validity of the online responses, we used various approaches.


2.5.1 The first approach was survey collection

Anonymity and confidentiality. The participants were assured that their responses would remain anonymous and confidential. This was communicated clearly in the survey introduction to encourage honest and accurate responses.



2.5.2 The second approach was to ensure data quality and validity

(1) Pre-testing: The survey instrument was pre-tested with 20 nurses prior to full distribution. This helped identify any ambiguities in the questions and allowed for adjustments to improve clarity and relevance. (2) Use of established scales: Where applicable, we incorporated established and validated scales. This enhanced the reliability of the data collected. (3) Response Time Analysis: We analyzed the average time taken to complete the survey to identify any outliers or instances of incomplete responses. The participants who completed the questionnaire in less than 60 s were eliminated during the final data-cleaning session. (4) Screening for inconsistencies: After data collection, we implemented checks for inconsistent or contradictory responses. For instance, if the participants indicated extreme values across related questions, we flagged these for further review. (5) Address tracking: Sojump allows for IP address tracking, which helped us identify and exclude duplicate responses from the same source.




2.6 Analysis of data

Data were analyzed using SPSS 29.0 software with both descriptive and inferential statistics.

• Mean and standard deviation (SD) were reported for continuous variables that followed a normal distribution, while median and interquartile were reported for continuous variables that followed a non-normal distribution.

• Number and percentage were reported for categorical variables.

• In accordance with the demographic characteristics, the differences in occupational stress were analyzed using the independent t-test and one-way analysis of variance.

• The correlation between the Family APGAR Index and occupational stress was analyzed using Pearson’s correlation coefficients.

• Multiple linear regression was performed to evaluate the statistical significance of the effect of the demographic factors and the Family APGAR Index on occupational stress among the nurses using the stepwise method.

• A p-value of <0.05 was considered statistically significant.



2.7 Ethical considerations

The study protocols received endorsement from the Bio-ethical Commission of the Mianyang Central Hospital, under reference no. 2023KY082.




3 Research results


3.1 The demographic characteristics of the participants

In this study, 47.8% of the participants were aged between 18 and 30 years, and 65.9% had a university degree. A total of 69.7% of the participants were married. Moreover, 55.2% of the participants had a monthly income between 3,001 and 6,000 yuan. Other demographic characteristics of the participants are displayed in Table 1.



TABLE 1 Occupational stress in accordance with the demographic characteristics of the participants (N = 270).
[image: Table1]



3.2 Levels of occupational stress and the Family APGAR Index of the participants

The participants’ average scores for the NJSS and Family APGAR Index were 1.76 ± 0.58 and 6.35 ± 3.30 points, respectively (Table 2).



TABLE 2 Descriptive statistics of the study variables (N = 270).
[image: Table2]

Workload and time pressure were rated highest among the sub-scales of the NJSS. The top five job stressors for the nurses were Q3 (Wages and other benefits are low), Q1 (The social status of nursing is too low), Q5 (Frequent shift work), Q12 (Too much useless paperwork), and Q16 (Fear of mistakes and accidents at work).



3.3 Correlation between occupational stress and the Family APGAR Index of the participants

The relationship between the Family APGAR Index and occupational stress is an important area of study, particularly in understanding how family dynamics can influence individual wellbeing in the workplace. A negative correlation between these two variables was found in the present study, meaning that as scores on the Family APGAR Index increased (indicating better family functioning and support), occupational stress levels tended to decrease, and vice versa. By fostering supportive family environments, individuals may find themselves better equipped to manage occupational challenges, leading to healthier work experiences and overall wellbeing. The total NJSS score was negatively correlated with the Family APGAR Index (r = −0.19, p < 0.001) (Table 3).



TABLE 3 Correlations between the Nursing Job Stressors Scale and Family APGAR Index (N = 270).
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3.4 Influential factors of occupational stress in the participants

The multiple linear regression analysis revealed that a high level of worry about losing one’s job and poorer classification of the Family APGAR scores were associated with higher scores on the NJSS (adjusted R2 = 0.061, F = 29.357, p < 0.001).

The regression equation was as follows:

[image: image]




4 Discussion

Low fertility rates in China can significantly affect the occupational stress levels of nurses, a crucial part of the healthcare workforce. This dynamic is particularly important to understand in the context of China’s unique demographic and healthcare challenges. Low birth rates can have a significant impact on staffing and workload imbalances, resource allocation, and organizational changes (Song et al., 2018). On the one hand, a decrease in the number of births may reduce demand for maternal services and maternity and neonatal care services, potentially leading to job insecurity (Bolan et al., 2021). On the other hand, low birth rates may prompt healthcare facilities to implement budget cuts, reducing resources available for nursing staff, such as training, support services, and staffing levels (Aranda et al., 2022). Hence, with fewer births, nurses may experience concerns about job security, leading to heightened stress levels (Table 4).



TABLE 4 Results of the multiple linear regression analysis of the factors related to occupational stress in the nurses (N = 270).
[image: Table4]

The current study aimed to investigate the levels and related factors of occupational stress among nurses in the context of low fertility in China. The findings showed that the mean total score of occupational stress was 61.56 ± 20.08 (standardized score = 1.76 ± 0.58), indicating a moderate level of occupational stress among the nurses in this context. A previous study (Zhang et al., 2024) reported that the total score of the NJSS was 2.56 ± 0.47 for nurses caring for patients with gynecological cancer. The level of occupational stress among the nurses was slightly lower compared to the finding of Zhang et al. (2024). This might be attributed to the potentially high levels of job stress in the oncology department, such as prolonged exposure to negative emotions and chemotherapy drugs (Sarıbudak and Üstün, 2024).

Workload and time pressure were rated highest among the sub-scales of the NJSS, which is in line with the findings of Yuan and Fang (2024). The study pointed out that extended work hours and insufficient rest time are linked to increased levels of occupational stress (Yuan and Fang, 2024). Addressing these issues often requires a combination of individual strategies (such as time management and setting boundaries) and organizational support (such as promoting work-life balance and reducing excessive workloads) (Panahi et al., 2022).

The findings of the study by Wei et al. (2023) on the surgical system in China reported that the top job stressor for nurses in the operating room was ‘Wages and other benefits are low’ (Wei et al., 2023). The result of the present study reported that the top five job stressors for the nurses were ‘Wages and other benefits are low, The social status of nursing is too low, Frequent shift work, Too much useless paperwork, and Fear of mistakes and accidents at work. The first and fifth stressors are consistent with the findings of Wei et al. (2023) study. The study by Meneguin et al. (2024) in Brazil also found a significant correlation between occupational stress levels among nurses and income (Meneguin et al., 2024). A national survey of 9,256 psychiatric nurses in China reported that 92.5% of the participants desired an income increase of at least 10%, with more than half expressing dissatisfaction with their income (Gu et al., 2024). Fair compensation can motivate healthcare professionals to deliver high-quality care and improve patient outcomes (Carter et al., 2016).

Time pressure, lack of control over work tasks, long working hours, shift work, lack of support, and moral injury were reported as important risk factors for occupational stress among health nurses (Meneguin et al., 2024). We found that the nurses who were more worried about losing their jobs perceived higher levels of occupational stress. Without changes, the closure, diversion, and unemployment in obstetrics, which have often been reported in the Chinese scientific community and popular media (Chen, 2024), may lead to the collapse of obstetrics (Chen, 2024). Therefore, managers can reduce occupational stress among nurses by focusing on effective strategies related to hospital transformation (Af Ugglas et al., 2020; Barnett et al., 2018).

A good family environment can improve nurses’ understanding of stressful events (Ma et al., 2023). The results of the current study demonstrated that occupational stress was higher in nurses with poorer classification of the Family APGAR scores. This correlation suggests that the quality of family support may play a significant role in influencing occupational stress among nurses.

Low birth rates significantly impact the occupational stress levels of nurses in China, affecting their workload, job security, quality of care, and overall wellbeing. As the Chinese healthcare system navigates these challenges, it is essential to recognize the implications of low birth rates on nursing staff and implement strategies that support their mental health, job satisfaction, and retention. By addressing these issues, healthcare leaders can ensure that the nursing workforce remains resilient and capable of meeting the healthcare demands of the population, even as demographic trends evolve. Enhancing compensation and providing family-oriented support specifically for nurses are crucial, given the demanding nature of their work and the challenges they face in balancing professional and personal responsibilities (Pailhé and Solaz, 2019). Competitive salary adjustments and enhanced family-oriented support for nurses are among the necessary strategies to address occupational stress among nurses. Firstly, salaries must be regularly reviewed and adjusted based on industry standards, geographical cost of living, and the unique demands of nursing roles (Ravari et al., 2020). Offering salaries that reflect the high level of skill and responsibility involved in nursing can improve retention. Secondly, flexible shift options should be provided to help nurses balance their professional duties with family obligations (Alkhawaldeh et al., 2020). Thirdly, access to employee assistance programs (EAPs) that offer counseling and resources for nurses dealing with family issues and stress management must be provided, along with mental health support (Panahi et al., 2022).

There are some limitations in this study. Firstly, 270 nurses were primarily recruited through convenience sampling from southwest China. This might have led to sampling bias and not be representative of nurses in other regions. The second limitation is subjectivity with self-reported measures. The NJSS and the Family APGAR Index, as self-reported measures, were used to collect data in the current study. Hence, the results relied on the individuals’ perceptions, feelings, and memories, which could vary widely. While convenience sampling is inherently limited, researchers can strive to include a more diverse range of participants within the available sample to enhance representativeness. Furthermore, future research could use multiple methods of data collection (e.g., qualitative interviews and observational studies) to corroborate findings and provide a more comprehensive understanding of occupational stress among nurses.



5 Conclusion

In conclusion, this study showed that the nurses experienced a moderate level of occupational stress in the context of low fertility in China. The key predictors of occupational stress among the nurses were the level of worry about losing their jobs and poorer classification of the Family APGAR scores. The current findings may be useful for implementing fair compensation and providing more effective family-oriented support programs for nurses.
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Introduction: The literature emphasizes the link between academic stress and academic performance and the fact that the most vulnerable students are first-year students, but we still need to understand the underlying mechanism for forming targeted intervention strategies and the protective factors. The main objective of the present study was to test the mediating effect of self-efficacy and social support on the relationship between academic stress and academic performance. We also aimed to identify the main sources of stress and their significant sources of support.

Methods: Data were collected via an online survey platform in January 2024, with 436 students, with a mean age of 19.99 ± 3.72, responding affirmatively to our invitation. Thus, in this cross-sectional study, the sample was a convenience sample.

Results: The highest source of stress was the pressure to perform, followed by time restraints, perceptions of workload and examinations, and self-perceptions. The highest level of support is obtained from significant others, followed by family support and, last, friends' support. Both self-efficacy and social support partially mediate the effect of academic stress on academic performance.

Conclusions: Our results suggest that one way to improve students' performance, even when they experience academic stress, is to increase their levels of social support, especially from family, as well as their self-efficacy. These results can be used by services that provide psychological support to students in order to design and implement intervention programs.

Keywords
academic performance, self-efficacy, social support, academic stress, university students


1 Introduction

Higher education accomplishment and academic performance have a positive long-term impact both on the individual's career development and on society at large, and a better understanding of the factors influencing them is imperative (Stajkovic et al., 2018). Higher education institutions are an essential pillar of society, and their performance is largely based on student performance (Abbas et al., 2021; Maajida Aafreen et al., 2018). However, dropout is still a significant problem (Ibáñez-Cubillas et al., 2023). As such, international policies are being considered for implementation with the aim of increasing the number of those who attend and complete tertiary education and have skills that enable them to enter the labor market (UN-ODS-UN, 2020). Often, an indicator of academic success is academic performance, also found among the categories of factors explaining school dropout (Mellizo-Soto, 2022). Students who perform poorly academically are more likely to drop out or to change college or university (Belloc et al., 2011), and it is important to identify the factors that favor good and very good results.

The most vulnerable to dropping out of school and academic stress are first-year students (Casanova et al., 2021; Chemers et al., 2001). Most of them move away from home to pursue university studies, thus diminishing parental support and supervision (Casanova et al., 2021; Gonzalez, 2021) and are challenged in their autonomy and personal maturity (Holdsworth et al., 2018). With the achieving of new status, young people have to cope with a higher level of educational demands, which comes with higher levels of academic stress (Hitches et al., 2022) and the need to create new personal relationships (Lamis et al., 2016). The extent to which these young people believe in their ability to cope, manage their abilities to successfully accomplish goals, and tend to relate to challenges as tasks to be faced rather than avoided. All these influence their performance (Doménech-Betoret et al., 2017). In other words, the level of self-efficacy has a significant effect on academic performance.

The best-known definition of stress is that by Lazarus and Folkman (1986), which states that stress arises in a person's relationship with his or her environment when he or she appraises the environment as threatening and exceeding the resources needed to cope with it, thus putting his or her well-being at risk. During higher education students often experience high, or at least moderate, levels of stress (Khan, 2023; Alkhawaldeh et al., 2023), which further has significant effects on health, quality of life, and academic performance (Hitches et al., 2023; Deng et al., 2022; Pascoe et al., 2020). The link between negative stress, self-efficacy, and low academic achievement is well-known in literature, but the underlying mechanisms are not yet fully understood and known (Grøtan et al., 2019), and is a part of the literature that needs to be further explored. A range of internal factors such as self-efficacy and external factors such as support from friends, family, or significant others are important protective factors (Sharififard et al., 2020; Arnett, 2013; León Hernández et al., 2019), especially in the first year of studies, which is a transitional period (Krypel and King, 2010; García and Velazquez, 2020).

Bandura (1994, 1997) defines self-efficacy as a person's view of his or her ability to achieve high levels of performance for events that significantly influence his or her life, further impacting on how he or she feels, thinks, behaves, and sets goals. Self-efficacy theory is a segment of social cognitive learning theory which argues that individuals will attempt to accomplish goals for which they feel capable of accomplishing and avoid those for which they foresee failure (Bandura, 1994, 1997). Self-efficacy is a motivational product, the level of which is closely related to a person's incentive to successfully accomplish goals and cope with academic stress (Capri et al., 2012).

Bearing in mind that a person's opinions can influence the outcomes of a task to a greater extent than the skills themselves, it becomes self-evident why it is important to study this variable in relation to academic performance. Without a healthy attitude toward academic tasks, inherent to university life, students may be overwhelmed by stress (Beiter et al., 2015), and their performance will be profoundly affected (García and Velazquez, 2020).

The link between self-efficacy and academic performance is supported by both earlier studies (Multon et al., 1991) and recent studies (Khan, 2023; Farid and Ashrafzade, 2020; León Hernández et al., 2019; Wilson et al., 2019; Talsma et al., 2018). Among factors that might influence academic performance, self-efficacy ranks first (Richardson et al., 2012), or second (Schneider and Preckel, 2017). Also, the mediating effect of self-efficacy has been demonstrated in the relationship between Big Five traits and academic performance (Stajkovic et al., 2018). And the need to study self-efficacy and academic performance of first-year students has been pointed out by authors such as García and Velazquez (2020), and is still a gap in the literature.

Social support acts as a buffer in the face of stress-generating events, in which other people provide resources to help coping (Cohen and Wills, 1985). According to the stress buffer theory (Kawachi and Berkman, 2001), social support has a protective role providing young people at the coping level with a positive attitude toward themselves and the situation they are facing. Among students, social support promotes psychological health by mediating hopelessness and depressive symptoms in predicting suicidal thoughts (Lamis et al., 2016). Maluenda-Albornoz et al. (2023) obtained results according to which perceived social support is a significant predictor of sense of belonging for first-year students, the relationship between the two variables being a strong one. In other words, a higher level of social support is associated with a greater sense of belonging, which in turn has an impact on academic performance (Antúnez et al., 2017). Also, Lopez-Angulo et al. (2021) indicate that a higher perception of social support is associated with a decrease in thoughts or intentions to drop out of academic studies among first-year students. The importance of social support and relationships with family, friends, and teachers in students' adjustment was also emphasized by a meta-analytic review of 44,668 students' responses (Credé and Niehorster, 2012). Students who experience a greater sense of social support will tend to feel connected to the learning environment, actively use adaptive cognitive strategies for learning, perform better on learning tasks, experience positive emotions in the classroom (Moreira and Lee, 2020), and have higher academic engagement (Chen et al., 2023) and achievement (Zhang et al., 2024). Although researchers agree on the beneficial role this variable has in students' lives (Bland et al., 2012), it is not yet known whether social support coming from different sources, e.g., from parents, friends, significant other, has an equivalent effect, still being an important gap in the literature (Gonzalez, 2021; Ouweneel et al., 2011). Among first-year students family support decreases, leading to feelings of loneliness (Dorrance Hall et al., 2017), and that of friends and family encourages positive attitudes toward university and decreases stress levels (Collings et al., 2014). In general, among students low levels of social support are associated with higher levels of stress (McLean et al., 2023).

Based on this information, along with other evidence from the literature, the main objective of the present study was to test the mediating effect of self-efficacy and social support on the relationship between academic stress and academic performance. We also aimed to identify first-year students' main sources of stress and their significant sources of support. Thus, the hypotheses of our study are (1) self-efficacy mediates the effect of academic stress on academic performance and (2) social support mediates the effect of academic stress on academic performance.



2 Materials and methods

Data were collected via an online survey platform (Google Forms) in January 2024. The study received ethical approval from the ethics committee of the Faculty of Psychology and Educational Sciences (number 595/12.05.2023). All participants were asked for consent to participate in the study, were assured of the confidentiality of their responses, and were treated in accordance with the Declaration of Helsinki.


2.1 Participants

First-year undergraduate students of Psychology and Educational Sciences, full-time undergraduate, from a faculty in the North-East region of Romania were invited to participate in the present study. We invited 559 students to participate in our survey, of which 436 (78%) students responded positively with an average age of 19.99 ± 3.72. Of these, 404 identified themselves as female and 32 as male. As can be seen in Table 1, more than half of the participants, 239 to be more precise, come from urban areas, while 197 are from rural areas. In terms of residence at the time of completing the instruments, 117 were living in a dormitory, 181 in rented accommodation, 90 with their parents, 11 in a host family, and 37 in a privately owned dwelling. Assessing marital status, we were able to identify that 12 subjects were married, 209 in a relationship and 215 single. Most of them, 423 to be exact, had no children.


TABLE 1 Socio-demographic characteristics of the sample.
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2.2 Measures
 
2.2.1 Demographic questionnaire

Through this questionnaire, we collected the following information about the participants: faculty, year of study, age, gender, background, residence, marital status, and whether they have children or not.

The Academic Stress Scale (França and Dias, 2021) consists of 18 items that represent potential stress-generating situations for students. Responses are given on a 5-point Likert scale, ranging from 1 (Totally disagree) to 5 (Totally agree). The scale assesses four factors: pressure to perform made up of items that cause stress due to peer competition, parental expectations and teacher criticism of student performance, perceptions of workload and examinations made up of items that assess stress related to very high demands, high level of tasks and worry about failing tests, self-perceptions assesses academic self-confidence, confidence in making appropriate academic decisions and professional success, and the time restraints factor addresses stress due to time constraints in completing class assignments, catching up on missed assignments, and limited time for relaxation. For our study, we calculated the score for the four factors, as well as the total score for the 18 items. In terms of internal consistency, on our group of subjects, the pressures to perform scale obtained an α–Cronbach's α of 0.53, the perceptions of workload and examinations scale an α–Cronbach's α of 0.67, self-perceptions an α–Cronbach's α of 0.74, time restraints an α–Cronbach's α of 0.63, and the whole instrument registered an α–Cronbach's α of 0.85, demonstrating an internal consistency adequate for the research. The validity of this tool was recently demonstrated by França and Dias (2021).

The College Students' Academic Performance Scale (Li et al., 2022) was used to assess students' subjective perceptions of their academic performance through 19 items and the following four dimensions: learning efficiency (e.g., The extent to which I complete my work tasks as per teacher's requirements), interpersonal promotion (e.g., The extent to which I am considerate and caring to other students), learning dedication (e.g., The extent of my persistence in overcoming difficulties to complete learning tasks), and objective achievement (e.g., My overall performance compared to the class average). The answers are given on a 5-step Likert-type scale, with 1 representing not at all able or lowest and 5 representing fully able or highest. The higher the scores, the higher the academic performance. Cronbach's α for the 19 items was 0.90, for the learning efficiency dimension was 0.81, 0.84 for the interpersonal promotion dimension, 0.83 for the learning dedication dimension, and 0.79 for the objective achievement dimension. Li et al. (2022) demonstrated that the scale has a good validity, performing a confirmatory factor analysis which showed an SFL ranging from 0.73 to 0.88, being >0.5.

The General Self-Efficacy Scale (GSE; De las Cuevas and Peñate, 2015) was used to measure general self-efficacy using 10 items on a scale from 1 (not true at all) to 4 (completely true). We chose this scale due to the fact that this scale explicitly refers to personal agency, that is, the belief that our own actions are responsible for successful outcomes (e.g., I can solve most problems if I invest the necessary effort) and does not assess optimism as other scales do. The maximum score that can be obtained is 40 and the minimum 10, the higher the score the higher the self-efficacy. The internal consistency of the instrument is good, for our group of subjects Cronbach's α is equal to 0.91. The convergent validity of this scale was demonstrated by De las Cuevas and Peñate (2015).

The Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al., 1988) is a scale that assesses a person's perception of the support received from three sources: significant others (e.g., There is a special person who is around when I am in need), family (e.g., My family really tries to help me), and friends (e.g., I can count on my friends when things go wrong). Responses are recorded on a 7-step Likert-type scale ranging from 1 (very strongly disagree) to 7 (very strongly agree). Significant Other subscale obtained a Cronbach's α of 0.94, family subscale a Cronbach's α of 0.93, and friends subscale 0.94. Cronbach's α for all 12 items is 0.92. The scale demonstrated good validity in the study by Zimet et al. (1988).




2.3 Statistical analysis

All analyses were conducted using IBM SPSS 26 for Windows (IBM Corporation, Armonk, NY, USA). To test the two hypotheses we used the methodology proposed by Hayes (2013), using PROCESS (model 4, 2013). The mediation method is the approach proposed by Baron and Kenny (1986). The variables of the present research do not differ statistically significantly from a normal distribution, as the absolute value of the skewness coefficient is not >1 (Labăr, 2008). Extreme scores were identified and removed. The following extreme cases were identified: pressure to perform–1 extreme high case, self-perceptions–1 extreme high case, learning efficiency–1 extreme low case, learning dedication–5 extreme low cases, objective achievement–4 extreme low cases, total score performance–2 extreme low cases, significant others–77 extreme low cases, and social support total score–7 extreme low cases. Having performed analyses for the study variables with and without the extreme cases and observing that there are no significant changes in the results obtained, it was decided to ignore them and report the results with the extreme cases removed (Tabachnick and Fidell, 2013).




3 Results

In order to identify the factors that determine the highest level of stress, as well as the most important source of support, we calculated means and standard deviations. As can be seen in Table 2, the highest source of stress is the pressure to perform (M = 14.01 ± 3.52), followed by time restraints (M = 13.35 ± 3.57), perceptions of workload and examinations (M = 12.07 ± 3.31), and self-perceptions (M = 9.81 ± 2.98). The highest level of support is obtained from significant other (M = 25.59 ± 2.97), followed by family support (M = 21.57 ± 6.43), and, last, friends' support (M = 20.83 ± 6.48).


TABLE 2 Descriptive statistics for support and stress sources.
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We further identified the correspondence between the study variables by calculating the correlation coefficient r Pearson. Most correlations are statistically significant (see Table 3), but we further present only medium and strong correlation:


TABLE 3 Bivariate correlations between study variables.
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Pressure to perform correlates positively with perceived workload (r = 0.56, p < 0.001), self-perceptions (r = 0.47, p < 0.001), time restraints (r = 0.51, p < 0.001), p < 0.001), and negatively with general self-efficacy (r = –0.33, p < 0.001).

Perceived workload correlates positively with self-perceptions (r = 0.45, p < 0.001), time restraints (r = 0.66, p < 0.001), and negatively with general self-efficacy (r = −0.33, p < 0.001).

Self-perceptions correlate positively with time restraints (r = 0.51, p < 0.001), academic stress total score (r = 0.74, p < 0.001), and negatively with general self-efficacy (r = −0.58, p < 0.001), learning efficiency (r = −0.48, p < 0.001), interpersonal promotion (r = −0.35, p < 0.001), learning dedication (r = −0.46, p < 0.001), objective achievement (r = −0.48, p < 0.001), and academic performance total score (r = −0.53, p < 0.001).

Time restraints correlate negatively with general self-efficacy (r = −0.40, p < 0.001), learning efficiency (r = −0.42, p < 0.001), learning dedication (r = −0.35, p < 0.001), and academic performance total score (r = −0.38, p < 0.001).

Academic stress total score correlates negatively with general self-efficacy (r = −0.51, p < 0.001), learning efficiency (r = −0.44, p < 0.001), learning dedication (r = −0.40, p < 0.001), objective achievement (r = −0.36, p < 0.001), and academic performance total score (r = −0.44, p < 0.001).

Significant other support correlated positively with friends support (r = 0.35, p < 0.001), whereas family support correlates positively with friends support (r = 0.40, p < 0.001), social support total score (r = 0.76, p < 0.001), and learning efficiency (r = 0.30, p < 0.001).

General self-efficacy correlates positively with learning efficiency (r = 0.49, p < 0.001), interpersonal promotion (r = 0.37, p < 0.001), learning dedication (r = 0.48, p < 0.001), objective achievement (r = 0.44, p < 0.001), and academic performance total score (r = 0.52, p < 0.001). Learning efficiency positively correlates with interpersonal promotion (r = 0.53, p < 0.001), learning dedication (r = 0.60, p < 0.001), and objective achievement (r = 0.48, p < 0.001).

Interpersonal promotion positively correlated with learning dedication (r = 0.63, p < 0.001) and objective achievement (r = 0.39, p < 0.001), whereas learning dedication positively correlated with objective achievement (r = 0.48, p < 0.001).

Testing Hypothesis 1: self-efficacy mediates the effect of academic stress on academic performance (Figure 1). First we analyze the effect of the independent variable academic stress on the mediator variable self-efficacy. Thus, academic stress explains 24% of the variance of self-efficacy (R2 = 0.2466, p < 0.001), and the coefficient of the regression equation equals −0.2770 [t(432) = −11.8911, p < 0.001], with CI 95% [−0.3227– (−0.2312)]. High academic stress scores are associated with low self-efficacy scores.


[image: Figure 1]
FIGURE 1
 Effect of academic stress on academic performance as mediated by self-efficacy. ***p < 0.001.


The predictors academic stress (p < 0.001) and self-efficacy (p < 0.001) have a significant effect on academic performance, explaining 32% of its variance (R2 = 0.3241). For path b the coefficient is equal to 0.7678 [t(431) = 8.9579, p < 0.001], and the standardized value is 0.4087, with 95% CI [0.5993–0.9363]. Thus, high self-efficacy scores are associated with high academic performance scores. As for the direct effect, it is equal to −0.2539 [t(432) = −5.3104, p < 0.001], with CI 95% [−0.3478– (−0.1599)]. The standardized direct effect size is −0.2423. As the direct effect is statistically significant, the mediation is partial.

In terms of the total effect, stress explains 19% of the variance of academic performance (R2 = 0.1982, p < 0.001). The coefficient of the regression equation is −0.4665 [t(432) = −10.3349, p < 0.001], with a standardized value equal to −0.4452. For the total effect CI 95% [−0.5552– (−0.3778)]. Information on the indirect effect is recorded in Table 4.


TABLE 4 Total, direct, and indirect effect of academic stress on academic performance.
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Hypothesis 2 claims that social support mediates the effect of academic stress on academic performance (Figure 2). We tested this hypothesis with both the total score of social support as a mediator and the three dimensions of social support as mediators. We first present the results obtained for the total score of social support as mediator in the relationship between academic stress and academic performance.


[image: Figure 2]
FIGURE 2
 Effect of academic stress on academic performance mediated by social support. **p = 0.001, ***p < 0.001.


Analyzing the effect of academic stress on the mediator social support, we observe that the independent variable explains 4% of its variance (R2 = 0.0493, p < 0.001), and the coefficient of the regression equation is −0.2966 [t(425) = −4.6966, p < 0.001], having CI 95% [−0.4207– (−0.1725)].

The predictors academic stress and social support explain 22% of the variance of academic performance, having a statistically significant effect (R2 = 0.2223, p < 0.001). For path b the coefficient is equal to 0.1388 [t(424) = 4.0867, p = 0.001], the standardized value is 0.1795, with CI 95% [0.0720–0.2056]. As for the direct effect (c') it is equal to −0.4108 [t(424) = −9.0585, p < 0.001], with a standardized value of −0.3979, with CI 95% [−0.5000– (−0.3217)]. The mediation is partial, due to the fact that the direct effect is statistically significant.

When considering the total effect, stress explains 19% of the variance of academic performance (R2 = 0.1916, p < 0.001). The coefficient of the regression equation is −0.4520 [t(425) = −10.0379, p < 0.001], with a standardized value of −0.4378 and 95% CI [−0.5405– (−0.3635)]. Information on the indirect effect is recorded in Table 5.


TABLE 5 Total, direct, and indirect effect of academic stress on academic performance, with social support as a mediator.
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Further, in order to analyze the impact of the mediator, we considered the social support factors, namely significant other support, family support, and friends' support, then introduced them into the model (Figure 3). To begin with, we obtained that stress explains 1% of the variance of the significant other support variable (R2 = 0.0192, p = 0.0085), the coefficient of the regression equation is −0.0389 [t(357) = −2.6446, p = 0.0085], and the CI 95% [−0.0679– (−0.0100)]. As for the second mediator, academic stress explains 5% of family support (R2 = 0.0543, p < 0.001) with the coefficient of the regression equation being −0.1286 [t(357) = −4.5293, p < 0.001] and CI 95% [−0.1844– (−0.0728)]. For the third mediator, stress is a significant predictor explaining 1% of the variance of friends' support (R2 = 0.0145, p = 0.0225), with the coefficient of the regression equation equal to −0.0666 [t(357) = −2.2923, p = 0.0225], and CI 95% [−0.1238– (−0.0095)].


[image: Figure 3]
FIGURE 3
 Effect of academic stress on academic performance mediated by social support. *p < 0.05, ***p < 0.001.


Stress together with the three mediators explains 23% of the variance in academic performance, the model being statistically significant (R2 = 0.2312, p < 0.001). Of the three mediators, only the effect of family support is statistically significant [b = 0.2313, t(354) = 2.4242, p = 0.0158], with CI 95% [0.0437–0.4188]. Significant other support does not statistically significantly predict academic performance [b = 0.1929, t(354) = 1.0184, p = 0.3092], for which CI 95% [−0.1796 to 0.5655]. Friend support also does not statistically significantly predict academic performance [b = 0.1339, t(354) = 1.3927, p = 0.1646], for which CI 95% [−0.0552 to 0.3230].

Path c', of the direct effect is statistically significant, the regression coefficient b = −0.4215, t(354) = −8.3742, p < 0.001, the standardized coefficient equals −0.4029, and the CI 95% [−0.5204– (−0.3225)]. Analyzing the total effect, academic stress explains 19% of the variance of academic performance, the effect is statistically significant (R2 = 0.1999, p < 0.001). The coefficient of the regression equation is −0.4676 [t(357) = −9.4438, p < 0.001], with a standardized value equal to −0.4471, with CI 95% [−0.5650– (−0.3702)]. Again, the averaging is partial, and information on the indirect effect is given in Table 6.


TABLE 6 Total, direct, and indirect effect of academic stress on academic performance, with the 3 dimensions of support as mediators.
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4 Discussion

In this study, we set out to identify the factor that determines the highest level of stress among first-year students and the source from which they rate receiving the highest level of support. Next, we analyzed the relationship between academic stress and academic performance, as well as the mediating effect in this relationship of variables such as self-efficacy and social support. Our hypotheses assume that the relationship between academic stress and academic performance is mediated by (1) self-efficacy and (2) social support.

The pressure to perform is the factor that generates the highest level of stress for the students included in the study, followed by stress caused by time restraints and, in thirdly, perceptions of workload and examinations and self-perceptions. In terms of social support, students feel that they receive the highest level of support from significant others, followed in the same place by support from family and friends.

The first hypothesis of our study was partially confirmed, with self-efficacy partially mediating the relationship between academic stress and academic performance. In the model we tested, stress is a negative predictor of self-efficacy and self-efficacy is a positive predictor of academic performance. What is very important is that self-efficacy changes the sign of the influence of stress on academic performance, acting as a protective factor. The negative relationship between stress and self-efficacy has also been identified by other studies (Galindo-Domínguez and Bezanilla, 2021; Posada and Liu, 2017; Siddiqui, 2018). The fact that higher levels of self-efficacy are associated with higher levels of academic performance has also been identified by León Hernández et al. (2019), who argue that when students have a high perception of their effectiveness in accomplishing an academic task, they are more engaged and persist longer in accomplishing it, even when faced with challenges, including academic stress. The same results were also obtained by Khan (2023) in his pilot study, in which he emphasized the need for further research on the relationship between these two variables. Moreover, the two variables have often been linked, with their positive correlation demonstrated in several studies (Alyami et al., 2017). Also, self-efficacy reduces the risk of burnout in students (Capri et al., 2012) and helps them controlling unpleasant emotions and changes deriving from their emerging adult status more effectively (León Hernández et al., 2019). García and Velazquez (2020) obtained results showing that low levels of self-efficacy are related to low student performance and high levels of anxiety among students.

With respect to the second hypothesis, the results are similar, in the sense that social support partially mediates the effect of academic stress on academic performance. Our proposed second mediator has the same protective effect, changing the sign of the relationship. If academic stress is a negative predictor for social support, the mediator instead has a positive effect on academic performance. Because we wanted to see whether all three factors of social support mediate the relationship between academic stress and academic performance, we tested a model in which the three factors were included as mediators for the above-mentioned relationship. The results revealed that only family support is a significant mediator, although mediation is only partial. This outcome, in the context of the above result on the hierarchy of sources of support, is surprising and extremely important. Basically, students rate that they receive the highest level of support from their significant other, but the significant other is not a significant mediator, family support is.

It is possible that they perceive support from their significant other at a higher level because they spend more time together, see each other more often, especially if they are in the same city, or university campus, while the family remained in the hometown, interactions are more infrequent and predominantly via telephone. We know about our participants that only about 20% still live with their parents, which may explain the level of perceived support from their parents. Future studies looking at the way in which contact with the family is maintained and its possible effect on the relationship we tested may provide further and clarifying information.

Basically, social support, particularly through the dimension of family support, generates positive emotional and behavioral attitudes (Li et al., 2023), which further encourage high academic performance despite the presence of academic stress. Our results being in agreement with existing evidence in the literature that perceived social support has a crucial role in shaping students' academic achievement (Nair et al., 2024). Students who experience social support, especially family support, are embedded in a supportive network and are thus in a more advantageous position to cope with stress and achieve academic performance (Li et al., 2018). In addition to the positive link with academic performance, family support has been identified as an important factor in students' psychological, financial, and academic health (Nair et al., 2024). The fact that social support has a buffering effect against stress is a known fact in the literature (Rueger et al., 2016), and our results also support this effect in the relationship of stress with academic performance.

The practical conclusions of the present findings have implications not only for students, but also for parents, teachers and specialists providing counseling and personal development services for students. Counseling services for students can consider the implementation of programs to develop students' self-efficacy and to increase social support, especially the family support dimension. Basically, by increasing the strength of self-efficacy, students can achieve better academic outcomes, thus tempering some of the impact of encountered stressors (Stajkovic et al., 2018). Along with evidence that self-efficacy can be improved (Bartimote-Aufflick et al., 2016), our results provide intervention suggestions that can make a real difference for students' academic progress. These strategies to increase self-efficacy are absolutely necessary, especially in the first year of studies, a difficult period that can confront students with a range of difficulties (García and Velazquez, 2020).



5 Limits and future research directions

Data were collected from a single university and faculty. Data from a representative sample are absolutely necessary, otherwise they cannot be generalized. Another limitation is the cross-sectional nature of the study, a limitation that can be overcome, as we know, by longitudinal studies. The fact that self-efficacy in general and not academic self-efficacy was assessed may also be a limitation. Studies clarifying whether different results are obtained for academic self-efficacy are needed. Our data were collected at the end of the first semester, with some authors suggesting that different results might be obtained if data were collected at the beginning of the semester (García and Velazquez, 2020). Galyon et al. (2012) identified that self-efficacy correlates with academic performance in the middle of the semester, but not in the earlier stages of the term. As a result, studies examining the relationship between self-efficacy and academic performance at both the beginning and end of the semester are needed. Accounting for other mediators, such as mental health (Barbayannis et al., 2022), is another future research direction. Also, conducting longitudinal studies in testing the impact of psychosocial interventions applied in student counseling services may be another direction. Another limitation may be the mode of data collection, which was through online forms. This did not allow us to control the environmental conditions in which the data were collected.



6 Conclusion

Despite the limitations mentioned above, these results extend our knowledge about the role that self-efficacy and social support play in students' lives, particularly in relation to their academic performance. They suggest that one way to improve students' performance, even when they experience academic stress, is to increase the level of social support, especially from family, as well as self-efficacy.
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Introduction: Occupational stress is a significant issue among junior high school teachers in China, contributing to negative outcomes such as reduced mental health, impaired coping abilities, and decreased job satisfaction.

Methods: This quasi-experimental study investigates the impact of mindfulness-based interventions on occupational stress and mental health among junior high school teachers in China. A total of 118 teachers participated in the study, with a randomly assigned experimental group undergoing an 4-week mindfulness training program, while the control group received no intervention. Standardized measures of occupational stress, mental health, coping self-efficacy, and mindfulness were used to assess the outcomes before and after the intervention.

Findings: The findings revealed that teachers who participated in the mindfulness program experienced significant reductions in occupational stress and improvements in mental health and coping self-efficacy compared to the control group. Additionally mindfulness levels increased significantly among participants who underwent the training.

Discussion: The results suggest that mindfulness-based interventions can effectively alleviate occupational stress and enhance psychological wellbeing among junior high school teachers in China, highlighting the importance of implementing such programs to support educators in managing stress and maintaining mental health.
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1 Introduction

Teachers' mental health is a crucial indicator of their teaching quality, significantly influencing both their career development and students' psychological wellbeing (Benevene et al., 2020). Reports indicate that 60%–70% of teachers worldwide experience significant psychological stress due to long-term heavy teaching tasks, strained interpersonal relationships, poor working conditions, and low compensation (Wettstein et al., 2023; Rashid, 2022). This stress can lead to severe physical and mental health issues, adversely affecting teachers' personal and professional lives (Wettstein et al., 2023).

In China, multiple studies have highlighted the prevalence of psychological problems among primary and junior high school teachers (Wang et al., 2015). Therefore, it is of utmost importance to address the mental health of Chinese teachers. Junior high school teachers, in particular, face additional professional pressures due to an increasingly diverse student population and declining parental involvement. These high stress levels lead to decreased productivity, health problems, and increased turnover, negatively impacting educational stability and quality (Clunies-Ross et al., 2008; Montgomery and Rupp, 2005).

Most studies examining the occupational stress and mental health of junior high school teachers focus on organizational factors such as work environment, job stress, and social support (Chennoufi et al., 2012; Gluschkoff et al., 2016). However, there is a relative paucity of research on the role of individual characteristics (Rey et al., 2016; Kim et al., 2019). Schwarzer and Hallum (2008) suggest that low self-efficacy may increase job stress and susceptibility to burnout. Conversely, mindfulness has been shown to be closely related to reducing occupational stress and improving physical and mental health among teachers (Sun et al., 2019).

This study aims to fill the gap by focusing on the individual characteristics of mindfulness and its impact on occupational stress among junior high school teachers in China. This study designed an effective Mindfulness Programme for junior high school teachers' occupational stress and mental health. The primary objective was to evaluate the impact of a mindfulness program on occupational stress, mental health, coping self-efficacy, and mindfulness levels among junior high school teachers. There are two research questions in this study:

1. What are the changes in coping self-efficacy, mental health, occupational stress, and mindfulness levels among junior high school teachers before and after participating in the Mindfulness Programme?

2. What are the differences in the levels of coping self-efficacy, mental health, occupational stress, and mindfulness between the group of junior high school teachers who received the Mindfulness Programme and those who did not?

This research offers a novel approach to improving teachers' mental health by addressing the individual characteristics of junior high school teachers and providing a targeted intervention. The findings are expected to provide valuable insights for educational policymakers and practitioners seeking to enhance teacher wellbeing and, consequently, the quality of education.



2 Literature review


2.1 Mindfulness and mental health

Mindfulness is defined as paying full attention to the present moment experience in a deliberate and non-judgmental way (Bishop et al., 2004). It comprises two main aspects: self-regulation of attention and orientation to experience. The former involves an individual's ability to stay focused, reduce distracting thoughts, and increase awareness of inner experiences, thereby enhancing emotional regulation capabilities. The latter refers to adopting a specific attitude toward current experiences, which aids in managing emotions and coping with stress (Bergomi et al., 2013).

Mindfulness training has been shown to positively impact teachers' mental health by reducing stress, enhancing wellbeing, and improving emotional regulation. This is supported by various studies conducted in different educational and cultural contexts (Janssen et al., 2023; Morales-Rodríguez and Morales-Rodríguez, 2024). Mindfulness helps teachers consciously select and identify their thoughts, emotions, and feelings in the work environment, reducing habitual emotional and behavioral responses. It also allows teachers to mentally detach from work during leisure time, thus perceiving, experiencing, and expressing their emotions more fully, reducing stress perception and the accumulation of negative emotions (Nevill and Havercamp, 2019).

Mindfulness training has been shown to significantly reduce job burnout and work stress, thereby improving depression, anxiety, and overall mental health among teachers (Dave et al., 2020; Tsang et al., 2021). Therefore, it is hypothesized that mindfulness is positively related to the mental health of junior high school teachers.



2.2 Occupational stress and treatment for teachers

Occupational stress among teachers is a significant issue that affects their wellbeing and performance. It arises from various factors, including high job demands, emotional challenges, and inadequate support, leading to burnout and reduced occupational wellbeing. Effective treatments and interventions are crucial to mitigate these stressors. Occupational stress may play a critical mediating role in the relationship between mindfulness and mental health. Janssen et al. (2023) found that Mindfulness-Based Stress Reduction combined with organizational health interventions can protect individuals against emotional and mental health problems, potentially mitigating the effects of these issues. Similarly, Candeias et al. (2024) suggest developing effective interventions and strategies to promote optimal health, wellbeing, and resilience. Starr (2023) found that mindfulness interventions aimed at reducing work stress improved emotional regulation in early childhood teachers, which in turn positively impacted their mental health.

Occupational stress among teachers is a multifaceted issue stemming from various factors. High job demands coupled with emotional challenges pose significant contributors to stress and burnout among educators (Fitchett et al., 2019; Nwoko et al., 2023). Additionally, the workplace environment plays a crucial role; a poor school climate and inadequate resources exacerbate stress levels (Jõgi et al., 2022). Furthermore, the COVID-19 pandemic has intensified this stress due to heightened job demands and associated health risks, further illustrating the complexity and urgency of addressing occupational stress in the teaching profession (Tesfaye et al., 2023).

Treatments and interventions for reducing occupational stress among teachers encompass a range of approaches. Cognitive Behavioral Therapy, particularly when combined with relaxation techniques, has demonstrated significant efficacy in alleviating stress (Denuwara et al., 2021). Online Cognitive Behavioral Interventions have also proven effective, particularly among ESL teachers, and are well-regarded (Eze et al., 2023). Standalone relaxation interventions and meditation offer additional stress-reducing benefits, with meditation being another notable intervention (Paudel et al., 2022). Overall, a combination of these methods often yields the most favorable outcomes in managing stress among teachers.

Enhancing occupational wellbeing among teachers involves nurturing socioemotional competence, which aids in better stress management and fosters a positive classroom environment (Nwoko et al., 2023). Additionally, organizational support from school leadership and stakeholder collaboration play a pivotal role in boosting teachers' resilience and job satisfaction (Nwoko et al., 2023). Furthermore, teachers who possess high self-efficacy and have access to sufficient resources typically experience lower stress levels (Jõgi et al., 2022), underscoring the importance of these factors in promoting wellbeing in teaching.



2.3 Teachers' coping self-efficacy and interventions

Teachers' coping self-efficacy refers to their belief in their ability to manage stress and challenges effectively in their professional environment. Interventions aimed at enhancing this self-efficacy can significantly impact teachers' mental health, job satisfaction, and overall wellbeing. Coping self-efficacy is a crucial personal resource for teachers, helping them manage stress and maintain mental health. It is linked to better psychological resilience and positive emotions, which are essential for a successful teaching career (von Muenchhausen et al., 2021; Won and Chang, 2019). Personality traits such as conscientiousness, openness, and self-efficacy are significant predictors of proactive coping strategies. These strategies include reflective, strategic planning, and preventive coping, which can be learned and enhanced through training programs (Samfira and Paloş, 2021; Mikus and Teoh, 2021).

Interventions designed to enhance self-efficacy have demonstrated a substantial positive impact on promoting teacher self-efficacy, particularly those incorporating mastery experiences, which are highly effective for pre-service teachers. Various types of interventions exist, including psychological group programs that improve mental health and self-efficacy, leading to heightened life satisfaction and improved coping strategies (von Muenchhausen et al., 2021). Online stress interventions are also effective in reducing burnout and enhancing teacher efficacy by imparting coping strategies and fostering social-emotional competencies (Ansley et al., 2021). Furthermore, mindfulness and compassion training programs, such as the “Call to Care,” emphasize mindfulness and compassion, thereby improving teachers' sense of efficacy and alleviating stress (Tarrasch et al., 2020). Additionally, positive psychology interventions are utilized to bolster resilience, emotion regulation, and coping abilities, especially among pre-service teachers (Hoferichter and Jentsch, 2024).

Existing literature highlights the significant benefits of mindfulness-based interventions, occupational stress management strategies, and the enhancement of teachers' coping self-efficacy in improving mental health, increasing job satisfaction, and reducing burnout. However, these studies have predominantly focused on specific cultural or educational contexts, with limited attention to the unique challenges faced by junior high school teachers in China. Furthermore, while some research has examined the relationships between mindfulness, occupational stress, and mental health, there remains a lack of in-depth analysis of the interactive mechanisms among these variables. Notably, the influence of contextual factors such as school environments, leadership support, and cultural dimensions has been underexplored. To address these gaps, the present study seeks to investigate how mindfulness-based interventions alleviate occupational stress and enhance mental health among Chinese junior high school teachers, with particular consideration of these contextual influences.



2.4 Theoretical framework

The proposed framework integrates theories, empirical findings, and methodological insights from mindfulness research to investigate the impact of mindfulness-based interventions (MBIs) on occupational stress and mental health among Chinese junior high school teachers. Grounded in Shapiro et al.'s (2006) IAA model of mindfulness and incorporating Kabat-Zinn's (1994) foundational perspectives, the framework systematically addresses key constructs, their interrelations, and the contextual dynamics influencing outcomes.

The present study is grounded in key constructs and theoretical foundations, focusing on mindfulness as the independent variable. Mindfulness is defined using Shapiro et al.'s (2006) three-axis model (IAA model), encompassing intention (I), which refers to the motivation behind mindfulness training aimed at cultivating awareness and compassion, attention (A), which involves focused awareness on the present moment to reduce automatic stress-inducing reactions, and attitude (A) characterized by a non-judgmental, receptive mindset that fosters acceptance and psychological resilience. Occupational stress and mental health serve as dependent variables. Occupational stress is measured by the intensity and frequency of stressors derived from Zhu et al. (2002) model of teacher-specific stress, including workload, administrative demands, and interpersonal conflicts. Mental health is operationalized through multidimensional factors of psychological wellbeing and distress, such as those assessed by the SCL-90 dimensions. Coping self-efficacy, conceptualized based on Bandura et al.'s (2001) work as the ability to effectively manage stress and foster positive coping strategies, functions as a mediating variable, enhancing the relationship between mindfulness and reductions in occupational stress. Additionally, demographic and contextual factors, including gender, teaching experience, and professional roles, are examined as potential moderating variables influencing the relationship between mindfulness practices and their outcomes.

The framework structure of this study elucidates pathways of influence, contextual considerations, intervention design and implementation, and measurement and evaluation (Figure 1). Specifically, it outlines a direct pathway where mindfulness training directly reduces occupational stress through heightened self-awareness and emotional regulation and an indirect pathway where mindfulness fosters improved coping self-efficacy, which in turn mediates its effects on stress and mental health. Recognizing the unique occupational environment of Chinese junior high school teachers, the framework takes into account educational reforms, high workloads, and cultural expectations of teacher roles. Guided by the IAA model, the mindfulness program is tailored to address teacher-specific stressors across four domains: self, students, colleagues, and work, and utilizes a hybrid delivery model (offline and online) to ensure comprehensive engagement and reinforce mindfulness in real-world settings. Key variables are measured using validated instruments, and statistical analysis involves pre- and post-intervention comparisons to evaluate the efficacy of the intervention.


[image: Figure 1]
FIGURE 1
 Theoretical framework for mindfulness-based interventions.


This framework offers a comprehensive approach to studying MBIs in the context of occupational stress, advancing both theoretical understanding and practical applications in education.




3 Methods


3.1 Research procedure

The study was conducted in several stages. Initially, participants were recruited from six junior high schools in Henan Province, China. The recruitment was facilitated through school leaders who disseminated an online survey link to potential participants. The survey assessed the teachers' baseline levels of mindfulness, occupational stress, coping self-efficacy, and mental health. Mindfulness-based cognitive therapy (MBCT) and mindfulness-based stress reduction (MBSR) techniques were employed, along with mindfulness meditation practices targeting occupational stress.

After the initial assessment, participants were randomly assigned to either the mindfulness intervention group or the control group. The intervention group participated in a structured mindfulness program over the course of 1 month, which included both offline and online components. The control group did not receive any mindfulness training during this period.

Post-intervention assessments were conducted to evaluate any changes in the levels of mindfulness, occupational stress, coping self-efficacy, and mental health. These assessments were identical to the baseline survey to ensure consistency and comparability of data.



3.2 Participants

This study recruited 120 junior high school teachers from various schools in China, selected randomly based on questionnaire responses. The primary inclusion criterion was the absence of prior comprehensive mindfulness training among the participants. The experimental group initially comprised 60 participants, with 2 participants dropping out (dropout rate: 3.33%), resulting in 58 individuals completing the intervention. In contrast, no participants from the comparison group (n = 60) dropped out, and all remained engaged throughout the study. Overall, 118 participants successfully completed all required tasks for both the offline and online components of the course.

The participant demographics were as follows: 24 males (20.3%) and 94 females (79.7%), with 56 participants aged 21–30 (47.5%), 53 participants aged 31–40 (44.9%), and 9 participants aged 41–50 (7.6%). The teaching experience of participants varied, with 17 teachers having 1–5 years of experience (14.4%), 53 teachers having 6–10 years of experience (44.9%), 47 teachers having 11–15 years of experience (39.8%), and one teacher with 16–20 years of experience (0.8%).

In terms of educational attainment, 9 participants had a junior college degree or below (7.6%), 90 had a bachelor's degree (76.3%), and 19 had a master's degree (16.1%). Regarding their professional roles, 33 participants were classroom teachers (28%), and 85 were non-classroom teachers (72%).

Comparative analysis revealed no significant differences in age, gender, educational level, teaching experience, or professional role between the control group and the treatment group, ensuring the group's comparability.



3.3 Intervention design
 
3.3.1 Course rationale

The mindfulness course was designed with both offline and online components to enhance participants' mindfulness practices effectively. Its theoretical foundation is Shapiro et al.'s (2006) three-axis model of mindfulness, which identifies intention, attention, and attitude (IAA) as the core elements essential for mindfulness training. These components are indispensable and intricately connected, providing a comprehensive framework for understanding how mindfulness operates.

According to Kabat-Zinn (1994), mindfulness can be understood as the awareness that emerges through critical attention, encompassing the three elements of intention, attention, and attitude. These elements do not exist in isolation but are interwoven and occur simultaneously, forming the basis for various changes observed during mindfulness practice. Mindfulness is characterized by a state of presence in the current moment, facilitated by the harmonious interaction of these three axes.


3.3.1.1 Intention (I)

This element defines the purpose and motivation behind mindfulness training. It determines the direction and intensity of change and provides criteria for evaluating its effectiveness. Mindfulness practice intends to cultivate kindness and compassion, transforming harmful and unhealthy tendencies toward others. By clarifying why mindfulness training is undertaken, intention helps guide the practitioner's focus and commitment.



3.3.1.2 Attention (A)

Attention is the central component of mindfulness practice. It involves a clear and focused awareness of personal physical and mental changes while maintaining a high level of attentiveness to the external environment. Mindfulness training requires observing one's behavior and internal and external experiences in each moment, allowing individuals to develop greater self-awareness and presence.



3.3.1.3 Attitude (A)

This aspect refers to a non-judgmental, receptive, friendly, and open approach to both internal and external experiences. Attitude aligns closely with the spirit of meditation, emphasizing peace, tolerance, and acceptance. Practitioners are encouraged to abandon unhealthy mentalities such as extremes, concerns, and rejection and, instead, maintain a purely receptive and accepting mindset.

Building upon the IAA model and considering the specific characteristics of occupational stress faced by Chinese junior high school teachers, the mindfulness course was structured into four distinct units: self, students, colleagues, and work. Each unit addresses a different aspect of the participants' professional lives, aiming to equip them with the skills and perspectives necessary to manage stress and foster a more mindful approach to their roles.




3.3.2 Course duration and mode

The mindfulness course was conducted over 4 weeks and comprised both offline and online components designed to provide a comprehensive training experience. The course was structured to balance in-person instruction with daily individual practice, enabling participants to integrate mindfulness into their daily lives effectively.


3.3.2.1 Offline course

Duration and Frequency: The offline component consisted of four face-to-face sessions held once a week over the course of a month. Each session lasted between 110 and 120 min.

Location: Sessions took place in a spacious school classroom equipped with movable tables and chairs to facilitate group activities and discussions.



3.3.2.2 Online practice

Daily Mindfulness Practice: Participants engaged in daily mindfulness practice throughout the month. The daily exercises were based on the third and fourth activities introduced during the weekly offline sessions and required 15–25 min of practice per day.

Practice Environment: The online practice was designed to be conducted in a quiet, independent space free from disturbances. Participants needed access to audio equipment and a mobile device with the Qingxi app to follow guided meditation exercises.

This hybrid course design allowed participants to benefit from direct instruction and group interaction during the offline sessions while reinforcing their learning and mindfulness skills through regular, structured practice in their environments.




3.3.3 Course contents and structure

Appendix 1 shows the actions taken in the Mindfulness course based on MBSR and MBCT (Kabat-Zinn, 2003; Segal et al., 2002). These Actions can be coordinated with each other or performed independently. Appendix 2 demonstrates the content of mindfulness teaching.




3.4 Measurements

The validated instruments were employed to measure the key variables in this study:

Mindful Attention Awareness Scale (MAAS): This scale measures mindfulness and consists of 15 items rated on a six-point Likert scale. Higher scores indicate higher levels of mindfulness. The Chinese version of MAAS demonstrated good psychometric properties, with a Cronbach's α coefficient of 0.84. Typical items include “I find it difficult to stay focused on what is happening in the present,” “I rush through activities without being really attentive to them,” and “I snack without being aware that I am eating,” reflecting habitual tendencies to operate on “automatic pilot” rather than with conscious awareness.

Question about Occupational Stress of Primary and Junior High School Teachers Questionnaire: Developed by Zhu et al. (2002), this questionnaire includes 46 items measuring total stressors, total occupational stress intensity, and six sub-dimensions. The internal consistency coefficient is 0.94. Example items include “There are too many students in the class,” “Low pay and financial embarrassment,” and “Parents of students have high expectations of teachers,” with responses rated on a scale from 0 (not at all) to 4 (extremely).

Coping Self-Efficacy Scale (CSES): This scale assesses coping self-efficacy through 26 items measuring problem-focused coping, receiving social support, and stopping unpleasant emotions and thoughts. The internal consistency was excellent (α = 0.91). Example items include “Think about one part of the problem at a time,” “Do something positive for yourself when you are feeling discouraged,” and “Resist the impulse to act hastily when under pressure,” rated on a scale from 0 (cannot do it) to 10 (can do it).

Symptom Checklist 90 (SCL-90): This scale measures mental health across nine symptom factors using a 5-point Likert scale. Higher scores indicate greater distress or dysfunction. The reliability and validity of the Chinese version are well-established, with homogeneity reliability above 0.69 and test-retest correlation above 0.73. Typical items include “Headaches,” “Nervousness or shakiness inside,” “Trouble falling asleep,” “Feeling blue,” and “Pains in heart or chest,” covering a wide range of psychological, emotional, and somatic issues.



3.5 Data collection and analysis

The data analysis for this study was conducted using IBM SPSS Statistics version 26.0. The primary objective was to evaluate the impact of a mindfulness program on occupational stress, mental health, coping self-efficacy, and mindfulness levels among junior high school teachers. The analysis included both within-group and between-group comparisons to assess the efficacy of the mindfulness intervention.

Descriptive statistics were computed for all study variables to summarize the demographic characteristics of the sample and to examine baseline equivalence across the experimental and control groups. Means and standard deviations were calculated for each outcome variable, including occupational stress, mental health, coping self-efficacy, and mindfulness levels.

Independent samples t-tests were employed to assess the differences between the experimental and control groups. The analysis was conducted to determine:

Baseline Equivalence: Independent samples t-tests were performed on pre-test scores for both the experimental and control groups to ensure that there were no significant differences in occupational stress, mental health, coping self-efficacy, and mindfulness levels before the intervention. The results indicated non-significant differences, confirming baseline equivalence.

Post-Intervention Comparisons: Post-intervention t-tests were conducted to compare the experimental and control groups on all outcome measures. Significant differences between groups were interpreted as evidence of the intervention's effectiveness.

Paired samples t-tests were conducted within the experimental group to evaluate the changes from pre- to post-test in occupational stress, mental health, coping self-efficacy, and mindfulness levels. This analysis assessed the magnitude and significance of the changes attributable to the mindfulness intervention.

For each t-test, 95% confidence intervals were calculated to estimate the precision of the mean differences. Additionally, effect sizes were computed to quantify the magnitude of the intervention effects. Cohen's d was calculated for paired and independent samples t-tests, with values interpreted as small (d = 0.2), medium (d = 0.5), and large (d = 0.8) effects, respectively.

Statistical significance was set at p < 0.05 for all analyses. Results with p-values < 0.001 were considered highly significant, indicating a strong effect of the mindfulness intervention.

By employing these statistical analyses, the study aimed to provide a comprehensive assessment of the mindfulness program's impact on reducing occupational stress and enhancing mental health, coping self-efficacy, and mindfulness levels among junior high school teachers.




4 Results


4.1 Results for research question 1

The study aimed to evaluate the impact of the Mindfulness Programme on occupational stress, mental health, coping self-efficacy, and mindfulness levels among junior high school teachers. Table 1 presents the results of the independent samples t-test for the experimental group.


TABLE 1 Results of independent samples t-test for the experimental group.
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The results for occupational stress revealed a significant decrease in scores from the pretest to the post-test. The mean difference was 19.913 (SD = 3.672), with a standard error of the mean (SEM) of 0.482. The 95% confidence interval for the difference ranged from 18.948 to 20.879. The t-test yielded a t-value of 41.301 with 57 degrees of freedom (df), and the results were statistically significant (p < 0.001). This indicates that the Mindfulness Programme significantly reduced occupational stress among the participants.

Similarly, there was a significant improvement in mental health scores post-intervention. The mean difference was 18.896 (SD = 14.891), with an SEM of 1.955. The 95% confidence interval for the difference was between 14.981 and 22.811. The t-value was 9.664 with 57 degrees of freedom, and the results were statistically significant (p < 0.001). This suggests that the Mindfulness Programme effectively enhanced mental health outcomes.

In terms of coping self-efficacy, the results indicated a significant increase in scores from the pretest to the post-test, as reflected by a mean difference of −11.137 (SD = 3.491) and an SEM of 0.458. The 95% confidence interval for the difference ranged from −12.056 to −10.219. The t-value was −24.294 with 57 degrees of freedom, and the results were statistically significant (p < 0.001). This finding demonstrates that the Mindfulness Programme significantly boosted coping self-efficacy among the teachers.

Finally, the mindfulness levels showed a significant increase following the intervention. The mean difference was −7.258 (SD = 6.100), with an SEM of 0.801. The 95% confidence interval for the difference extended from −8.862 to −5.654. The t-value was −9.062 with 57 degrees of freedom, and the results were statistically significant (p < 0.001). These results highlight the efficacy of the Mindfulness Programme in enhancing mindfulness levels.

Overall, the Mindfulness Programme led to significant improvements across all measured outcomes, indicating its effectiveness in reducing occupational stress, improving mental health, and enhancing both coping self-efficacy and mindfulness among junior high school teachers.



4.2 Results for research question 2

Table 2 assesses the impact of a mindfulness intervention on occupational stress, mental health, coping self-efficacy, and mindfulness levels among junior high school teachers. Independent samples t-tests compare pre- and post-test scores between the experimental and control groups.


TABLE 2 Results of independent samples t-test for pre- and post-tests in experimental and control groups.
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Prior to the intervention, the analysis showed no significant differences between the experimental and control groups across the measured variables, indicating that the groups were comparable at baseline. Specifically, the pretest results for occupational stress revealed a non-significant t-value, t(116) = −1.149, p = 0.253, suggesting no initial difference in stress levels between the two groups. Similarly, mental health scores did not differ significantly, t(116) = −1.701, p = 0.092, with the mean difference failing to reach statistical significance, reinforcing the equivalence of the groups before the mindfulness training. Coping self-efficacy also did not differ significantly at pretest, t(116) = 1.142, p = 0.256, and the mindfulness levels were similarly aligned, t(116) = 1.144, p = 0.255. These findings suggest that any post-intervention differences can be more confidently attributed to the intervention rather than pre-existing disparities between the groups.

Post-intervention analysis revealed significant differences in all measured variables, indicating the effectiveness of the mindfulness program. Occupational stress scores showed a substantial reduction in the experimental group compared to the control group, t(116) = −5.496, p < 0.001, with a mean difference of −24.215 (95% CI [−32.941, −15.489]), demonstrating a significant decrease in stress levels as a result of the intervention. Mental health outcomes also improved significantly, t(116) = −6.006, p < 0.001, with a mean difference of −25.714(95% CI [−34.194, −17.234]), suggesting that the mindfulness program effectively enhanced the mental health of participants. Furthermore, coping self-efficacy scores increased significantly in the experimental group, t(116) = 5.798, p < 0.001, with a mean difference of 12.660 (95% CI [8.336, 16.985]), indicating enhanced self-efficacy in managing stress. Lastly, mindfulness levels showed a significant increase, t(116) = 6.609, p < 0.001, with a mean difference of 7.466 (95% CI [5.2299.703]), underscoring the efficacy of the mindfulness training in fostering a heightened state of mindfulness among the participants.

Overall, the results suggest that the mindfulness intervention was successful in reducing occupational stress and improving mental health, coping self-efficacy, and mindfulness levels among junior high school teachers. These findings provide strong support for implementing mindfulness-based programs to enhance teacher wellbeing and stress management capabilities.




5 Discussions and conclusion

This study investigated the effects of a mindfulness-based intervention on coping self-efficacy, mental health, occupational stress, and mindfulness levels among junior high school teachers in China. The findings demonstrated that the intervention group experienced significant improvements across these dimensions, whereas the control group showed no such changes. These results highlight the potential of mindfulness-based programs to alleviate occupational stress and improve teachers' psychological wellbeing.


5.1 Mindfulness and teacher wellbeing

Consistent with prior studies (e.g., Janssen et al., 2023; Morales-Rodríguez and Morales-Rodríguez, 2024), the current findings reinforce the effectiveness of mindfulness in enhancing mental health and reducing occupational stress among educators. However, this study contributes a novel dimension by focusing on junior high school teachers in China, a group underrepresented in the literature, thereby addressing a critical cultural and professional gap. Moreover, by tailoring the mindfulness intervention to the specific stressors faced by this population, such as teacher-student relationships and self-growth challenges, the research extends the applicability of mindfulness beyond generic stress-reduction programs.

Unlike traditional interventions that primarily target stress reduction, this study demonstrated that mindfulness training significantly enhances coping self-efficacy. This finding aligns with previous research suggesting that mindfulness can promote emotional regulation and psychological resilience (von Muenchhausen et al., 2021; Tarrasch et al., 2020). However, the integration of compassion-focused practices in the intervention further amplifies its impact, distinguishing this study as one of the few to explore how mindfulness can directly strengthen coping self-efficacy in educational settings.



5.2 Occupational stress under mindfulness interventions

The study's division of occupational stress into components such as self-growth, teacher-student relationships, colleague relationships, and work pressure provides a nuanced understanding of the stressors faced by junior high school teachers. While previous research (e.g., Fitchett et al., 2019; Jõgi et al., 2022) has highlighted the complexity of occupational stress, this study uniquely demonstrates how mindfulness interventions can effectively address each stressor. Specifically, the program's focus on self-awareness and emotional regulation significantly reduced stress in both interpersonal and work-related domains.

The successful application of the ADDIE framework to develop and implement the mindfulness program underscores the importance of tailored intervention design. By aligning the intervention with the specific needs of junior high school teachers, the study validates the utility of structured design processes in creating impactful stress management programs (Cotter et al., 2023).



5.3 Theoretical and practical implications for guidance

The study's 4-week intervention duration proved was efficient and manageable, attracting greater teacher participation. The combination of online and offline formats facilitated frequent practice and improved mental health outcomes, supporting Regan et al.'s (2020) assertion that high-frequency engagement is crucial for developing mindfulness habits. The reproducibility of the pre-recorded audio and basic mindfulness techniques further enhances the programme's scalability and potential for widespread adoption.

The results suggest that mindfulness training should be integrated into pre-service and in-service teacher education programs to prepare educators with essential stress management tools. Regular mindfulness workshops or certification programs could enhance teachers' coping abilities and resilience, especially in high-stress environments. Group-based mindfulness sessions can also foster a sense of community among teachers, promoting shared experiences and support networks that alleviate occupational stress. Schools could implement structured collaborative psychoeducational programs to enhance not only individual wellbeing but also team dynamics and organizational culture. Given the programme's focus on enhancing self-awareness and emotion regulation, these techniques can also be leveraged to improve teacher-student relationships, reducing conflict and fostering a more harmonious classroom climate. Embedding mindfulness practices in classroom management training can help educators respond to challenges with greater emotional regulation and empathy.



5.4 Limitations and future directions

While the study demonstrated the effectiveness of mindfulness interventions, there is potential to enhance mindfulness techniques further and diversify approaches beyond compassionate meditation. Future research should explore various mindfulness methods and their impact on occupational stress to refine and optimize intervention programmes. An in-depth exploration of these techniques will contribute to the continuous improvement of mindfulness curricula and their role in stress management for educators.

The importance of stress reduction efforts in the education sector cannot be overstated. Promoting mindfulness education and practice among junior high school teachers can significantly impact their mental health and the stability of the education system. Future initiatives should focus on disseminating mindfulness knowledge and techniques to foster a positive educational environment, enhance teacher wellbeing, and improve overall educational outcomes.

This study paves the way for several promising research directions in educational psychology, particularly in understanding mechanisms of mindfulness in stress reduction, technology-enhanced mindfulness interventions, and comparative effectiveness of intervention designs. Future research should also explore how integrating mindfulness practices into school-wide psychoeducational models influences institutional wellbeing and organizational culture. Investigating how mindfulness mediates factors like job satisfaction, burnout, and professional identity could provide further insights into its transformative potential in educational settings. Additionally, longitudinal studies examining the cumulative effects of sustained mindfulness practices on both teacher performance and student outcomes could contribute to the development of robust, evidence-based psychoeducational frameworks for stress management.
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Objectives: In this study, we aimed to (1) examine profiles of mindfulness using the short form of the FFMQ (FFMQ-SF), (2) identify the demographic predictor (i.e., sex) of mindfulness profile membership, and (3) examine associations of mindfulness profiles with psychological outcomes (i.e., anxiety and depressive symptoms).

Methods: This cross-sectional study included 604 individuals recruited from Amazon’s Mechanical Turk platform (MTurk). We performed latent profile analyses (LPA) to explore the individual profiles based on scores on dispositional mindfulness facets. Dispositional mindfulness was measured using the Five-Facet Mindfulness Questionnaire-Short Form (FFMQ-SF). Depression was assessed using the Patient Health Questionnaire-9 (PHQ-9). Anxiety symptoms were measured by the Generalized Anxiety Disorder Scale (GAD-7).

Results: We identified three mindfulness profiles including, Judgmentally Describing, Low Mindfulness, and Non-Judgmentally Describing. Participants in the Low Mindfulness group were more likely to be women compared to the other two profiles (Judgmentally Describing and Non-Judgmentally Describing groups). Participants in the Low Mindfulness group had the highest levels of anxiety and depressive symptoms, whereas individuals in the Non-Judgementally Describing group had the lowest levels of depression and anxiety.

Conclusion: In the present study, we demonstrated three profiles of the FFMQ-SF, which had differential relationships with anxiety and depressive symptoms. Consideration of such profiles may help clinicians to develop more fine-tuned mindfulness-based psychological interventions.

Keywords
 dispositional mindfulness; latent profile analysis; depression; anxiety; Five-Facet Mindfulness Questionnaire


Introduction

Mindfulness refers to the awareness of moment-to-moment experiences with a non-judgmental and curious attitude (Kabat-Zinn and Hanh, 2009). Mindfulness has been conceptualized as a state (i.e., a momentary awareness of experiences) and a trait or disposition (i.e., a stable capacity to be aware of moment-to-moment experiences with non-judgment). Trait or dispositional mindfulness is a naturally occurring individual difference within the population, irrespective of mindfulness practice (Brown et al., 2007; Kabat-Zinn and Hanh, 2009; Tomlinson et al., 2018). Accordingly, people who are higher on dispositional mindfulness tend to experience more mindful states over time (Brown et al., 2007). There is also growing evidence showing that higher dispositional mindfulness is associated with better psychological health within the general population. For instance, evidence from multiple studies, systematic reviews and meta-analyses has demonstrated an inverse association between dispositional mindfulness and psychological disorder symptoms (e.g., depression and anxiety symptoms) as well as related outcomes such as general psychological distress, and negative or maladaptive cognitions (Keng et al., 2011; Vøllestad et al., 2012; Tomlinson et al., 2018; Juozelskyte and Catling, 2024).

It is essential to explore the granulated relationship between dispositional mindfulness and psychological outcomes due to its important implications for the potential management of health and the cultivation of well-being (Tomlinson et al., 2018). While several models of dispositional mindfulness have been proposed, the Five-Facet Mindfulness Questionnaire (FFMQ) is a widely acknowledged and supported conceptualization of dispositional mindfulness (Baer et al., 2006). This model suggests dispositional mindfulness is composed of five facets, including the ability to observe and describe internal and external experiences, act with awareness, focus on the present, the ability to be non-judging of internal and external experiences, and be non-reactive to these experiences (Baer et al., 2006). Evidence suggests that these facets and their unique combinations impact psychological outcomes in different ways. It is thus important to ascertain the details of the nature of the relationship between such facets and identify which facets positively influence psychological outcomes (Baer et al., 2006; Tomlinson et al., 2018).

Using multivariate regression analyses, researchers in a Swedish study, examined the relationships between the five facets of the FFMQ and psychological outcomes (i.e., depression, anxiety, stress, and positive states of mind) (Bränström et al., 2011). Bränström et al. (2011) demonstrated that acting with awareness and non-reactivity to experiences were strongly associated with psychological outcomes while the non-judgment facet was related only to anxiety. The ability to describe sensations, thoughts, and feelings—corresponding to the Describe facet of the FFMQ—was not related to symptoms of depression and anxiety (Bränström et al., 2011).

Prieto-Fidalgo et al. (2022) applied a meta-analytic structural equation modeling approach to explore the relationships between specific mindfulness facets and anxiety symptoms. They found that acting with awareness, non-judging, describing, and non-reacting were significantly associated with anxiety symptoms at baseline. However, only acting with awareness and non-reacting predicted reductions in anxiety symptoms over time, underscoring their prospective importance in improving mental health outcomes. A recent longitudinal study has shown that only three facets including acting with awareness, observing, and describing were associated with psychological symptoms over time (Cortazar and Calvete, 2019).

Although these studies have examined the associations between each facet of the FFMQ and psychological symptoms, they used variable-centered analyses (e.g., multiple regression). This approach is limited as it focuses on the unique associations between a single facet of mindfulness and related outcomes. A person-centered approach [i.e., Latent Profile Analysis (LPA)] can address this limitation by identifying people with distinct profiles of dispositional mindfulness. The person-centered approach emphasizes that facets of mindfulness are interconnected and individuals can differ in the combination of facets (Bravo et al., 2018; Calvete et al., 2020). In addition, the person-centered approach allows for a more nuanced understanding of mindfulness and its constituent parts, including the notion that different levels of each of the facets of the FFMQ can co-occur within the same individuals (Lam et al., 2018). Understanding how mindfulness profiles are related to prevalent symptoms of psychopathology is critical for tailoring mindfulness-based interventions to individuals based on their profiles to improve the quality and efficiency of mindfulness interventions (Bravo et al., 2018).

Previous research studies used LPA to identify subgroups of participants based on their scores on the five mindfulness facets. Several studies found four distinct profiles of FFMQ, including non-judgmentally aware, judgmentally observing, high mindfulness, and low mindfulness (Pearson et al., 2015; Bravo et al., 2016; Kimmes et al., 2017; Lam et al., 2018; Lubbers et al., 2024). Similarly, Gu et al. (2020) supported the presence of a four-profile solution, where three profiles—high mindfulness, nonjudgmentally aware, and low mindfulness—mapped broadly onto those identified in prior studies. However, the additional subgroup was the moderate mindfulness, not the judgmentally observing profile. De Souza Marcovski and Miller (2023) also identified three profiles consistent with prior studies: non-judgmentally aware, judgmentally observing, and high mindfulness. However, in contrast to earlier findings of a low mindfulness profile, they reported the presence of an average mindfulness profile, further diversifying our understanding of mindfulness profiles.

Although these studies replicated the four profiles in multiple populations, other research studies obtained different profiles. For example, Bravo et al. (2018) found three profiles (i.e., non-judgmentally aware, low, and high mindfulness profiles) on the same scale. Similar to the findings of Gu et al. (2020)’s study, Bravo et al. (2018) identified the high non-judgmentally aware and the high mindfulness profiles, but not the judgmentally observing profile. Likewise, Zhu et al. (2020) identified three profiles, including average mindfulness, low to average mindfulness, and high non-judgmentally aware. This study also identified the high non-judgmentally aware, but neither the high mindfulness profiles nor the judgmentally observing profiles. These discrepancies in results suggest that mindfulness profiles are different across samples and need further investigation. Additionally, the results of the above studies are mainly based on the combinations of homogeneous profiles (i.e., profiles that have consistent levels in mindfulness facets such as high or low mindfulness) and heterogeneous profiles (i.e., profiles that have simultaneously high and low levels of mindfulness facets such as Non-judgmentally Aware or Judgmentally Observing) and demonstrated instability in profile solution across studies (Lecuona et al., 2022).

Several of the above-mentioned studies have examined the association between the facets of mindfulness and different psychological outcomes. Pearson et al. (2015) found that the judgmentally observing and the low mindfulness groups had the poorest psychological outcomes (i.e., depressive symptoms, worry, and distress intolerance), whereas the high mindfulness and the nonjudgmentally aware groups had the greatest psychological outcomes. Bravo et al. (2016, 2018) demonstrated that the high mindfulness group had the highest levels of psychological outcomes (i.e., higher psychological flexibility, decentering, and self-regulation) compared to other profiles. Consistent with the previous studies (Pearson et al., 2015; Bravo et al., 2016; Bravo et al., 2018). Gu et al. (2020) found that the high mindfulness group had less depressive symptoms while the very low mindfulness group had more depressive symptoms. Zhu et al. (2020) found people with a high non-judgmentally aware profile reported better psychological outcomes compared to other profiles. The evidence so far suggests that high mindfulness is related to better psychological health while low mindfulness is related to poorer psychological health.

In addition to research showing that mindfulness profiles are associated with psychological outcomes, there is evidence that demographic factors are linked to mindfulness. Specifically, the findings of some research studies suggest that females may be more mindful than males. Research studies examining sex differences in specific mindfulness facets found that males had higher non-reactivity scores whereas females had higher scores on the observe facet than males (Bränström et al., 2011; Fogarty et al., 2015). As such, controlling for sex may be important when assessing the relationship between mindfulness and symptoms of psychological disorders.

In the present study, we aimed to extend prior research by applying person-centered analyses to the study of mindfulness among an online, crowdsourcing sample given that LPA on the profiles of the 15-item FFMQ among crowdsourcing online samples has not yet been done (Beshai et al., 2020), despite the increasing regularity with which these samples have been used in clinical research. Based on the person-centered approach, we used LPA to create classes or subgroups of participants based on their scores on each facet of FFMQ with others with similar patterns within this sample (Kimmes et al., 2017). The first objective of this study was to examine profiles of mindfulness using the short form of the FFMQ (FFMQ-SF) given that few research studies have examined the short form of mindfulness (Calvete et al., 2020; Lecuona et al., 2022). Second, we aimed to identify the demographic predictor (i.e., sex) of mindfulness profile membership. Third, we aimed to examine associations of mindfulness profiles with psychological outcomes (i.e., anxiety and depressive symptoms). Based on the results of the previous studies, we hypothesized that:


H1: Mindfulness profiles will demonstrate both homogeneous (similar across individuals) and heterogeneous (varied among individuals) patterns, reflecting the multifaceted nature of mindfulness.

H2: High mindfulness group would have the lowest level of anxiety and depressive symptoms.
 



Methods


Participants

For this cross-sectional study, we used the baseline data from a randomized controlled trial—the Mind-OP intervention—which was conducted from April to September 2019 (Beshai et al., 2020). A total of 604 individuals were recruited through Amazon’s Mechanical Turk, TurkPrime, an online crowdsourcing website (Litman et al., 2017) in April and May 2019. Less than half of the participants identified as women (41.9%). The mean age of the participants was 35.13 (SD = 10.57), and ages ranged between 19 and 72. Among the 604 participants, 86.1% (n = 522) had undergraduate education or below.



Procedure

Participants completed study measures online, which were hosted on Qualtrics. Study measures were administered as part of the screening process for a randomized controlled trial assessing the effectiveness of an online mindfulness intervention (Beshai et al., 2020). Participants provided their informed consent and were then guided to complete study measures in randomized order. After completing the measures, participants completed a demographic information form, were thanked, and compensated with USD 2.5 for their participation. All participants received an initial general debrief; however, they were informed that a research assistant would contact them regarding their eligibility for the intervention trial. Ineligible participants were contacted within 7 days of completing screening measures and fully debriefed, while eligible participants were fully debriefed at the end of the trial period (Beshai et al., 2020).



Measures

Dispositional mindfulness was measured with the Five-Facet Mindfulness Questionnaire-Short Form (FFMQ-SF-15) (Baer et al., 2008; Gu et al., 2016), which is derived from the original 39-item FFMQ (Baer et al., 2006). The five facets include (1) observing (e.g., “I pay attention to sensations, such as the wind in my hair or sun on my face”), (2) describing (e.g., “I’m good at finding words to describe my feelings”), (3) acting with awareness (e.g., “I do jobs or tasks automatically without being aware of what I’m doing”), (4) non-judging (e.g., “I think some of my emotions are bad or inappropriate and I should not feel them”), and (5) non-reactivity (e.g., “When I have distressing thoughts or images I just notice them and let them go”). The questionnaire contains 15 items scored on a 5-point Likert scale, ranging from 1 (never or very rarely true) to 5 (very often or always true). Higher scores indicated greater dispositional mindfulness. In the present sample, Cronbach’s alpha estimates for observing, describing, acting with awareness, non-judging, and non-reactivity facets were 0.74, 0.68, 0.70, 0.70, and 0.73, respectively.

Depressive symptoms were measured by the Patient Health Questionnaire-9 (PHQ-9) over the past 2 weeks (Spitzer et al., 2000). The PHQ-9 is a 9-item self-report depression scale measuring the presence and severity of Diagnostic and Statistical Manual (DSM) symptoms of major depressive disorder (e.g., sadness or low mood; anhedonia; sleep and appetite disturbance; psychomotor agitation or excitation over the last 2 weeks; fatigue; difficulty concentrating; and suicidal ideation). Scores for each item ranged from 0 (not at all) to 3 (nearly every day), with higher scores indicating more depressive symptoms. The Cronbach’s alpha internal consistency estimate for this scale was 0.92 in the current sample.

Anxiety symptoms were assessed using the Generalized Anxiety Disorder (GAD-7) (Spitzer et al., 2006) which assessed the presence and severity of anxiety symptoms in accordance with the DSM over the past week. The GAD-7 is a 7-item self-report questionnaire scored on a 4-point Likert scale, ranging from 1 (not at all) to 3 (nearly every day). Higher scores were indicative of greater distress. In the current sample, Cronbach’s alpha coefficient for this scale was 0.92.



Data analyses

We applied the LPA (Ferguson et al., 2020) using the maximum likelihood estimation with robust standard errors (MLR) estimator in Mplus (version 8.8) (Muthén, 2021). The LPA was used to explore the individual profiles based on scores on the facets of the FFMQ-SF. We used a three-step BCH approach (Asparouhov and Muthén, 2014) which allows for the inclusion of covariates without altering profile composition. In step one, the number of latent profiles is estimated based on comparing the profile indicators, including Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and sample-adjusted Bayesian Information Criterion (aBIC), the entropy index, and the Lo–Mendell–Rubin (LMR) tests. For AIC, BIC, and ABIC, smaller values predicted a better model fit. Entropy was used to assess the model’s accuracy within a range of 0 to 1; a higher score indicated a better model fit. The p-values of the LMR and Bootstrap Likelihood Ratio Tests (BLRT) were used to estimate whether a k class fits better than a k–1 class (Nylund-Gibson and Choi, 2018). In the second step, the latent class variable was formed based on the model-estimated probabilities of an individual belonging to each latent profile. In step three, we conducted multinomial logistic regression models using sex as a predictor of profile membership. In step four, the outcomes (depression and anxiety) were regressed on the latent class variable. We also tested for the equality of means across the classes on distal outcomes using the BCH method (Bolck et al., 2004) which uses posterior probability-based multiple imputations. This method accounts for the probabilistic nature of class membership and produces more unbiased standard errors than other methods (Asparouhov and Muthén, 2014).




Results


Participant characteristics

Descriptive statistics and correlations among the variables are shown in Table 1. Depression and anxiety symptoms were negatively correlated with scores on four of the FFMQ subscales except for observing. Among the five FFMQ subscales, acting with awareness was not correlated with observing. There were no correlations between non-judging and acting with awareness with non-reactivity. There was an inverse correlation between non-judging and observing.



TABLE 1 Descriptive statistics and correlations among study variables.
[image: Table1]



Latent profile analysis

The indicators of the model fit for 1 through 5 class solutions are presented in Table 2. The LMR test indicates that the fit of the model with three profiles was significantly better (p < 0.001) than the model with two profiles, with no further improvement in fit when additional profiles are considered (0.0513). Further, the relative entropy of the 3-class solution (0.714) is considered high; whereas the relative entropy of the 2-class solution (0.607) did not approach a level of entropy that is considered high (Clark and Muthén, 2009). The AIC, BIC, and adjusted BIC decreased from a 1-class solution through a 5-class solution, indicating an improved fit as the number of class solutions increased, suggesting that a 3-class solution may be optimal. The results of the BLRT indicate that there were significant improvements in fit as each additional profile is added to the model (each p < 0.001), thus suggesting that five profiles be retained. However, we decided to retain three profiles because the BLRT can overestimate the number of profiles present (Morin and Marsh, 2015; Ferguson et al., 2020) and three profiles lend themselves to more meaningful interpretations (see Table 2).



TABLE 2 LPA model fit summary.
[image: Table2]

Figure 1 depicts the pattern of means (standardized) across the 3 profiles. The first profile was the largest group and comprised 52% of the sample (n = 314). We labeled this profile the Judgmentally Describing group as this profile had low scores on observing, non-judgment, and non-reactivity facets and medium scores on awareness and describing facets of the FFMQ-SF. The second profile comprised 9% of the sample (n = 55). We labeled this profile the Low Mindfulness group as participants in this profile had low-to-average scores on every facet of the FFMQ-SF. The third profile had high scores on non-judgment and medium scores on awareness and describing, but very low scores in non-reactivity and observing facets. We labeled this class the Non-Judgmentally Describing group. Approximately, 39% of participants (n = 235) of the current sample were members of this profile.

[image: Figure 1]

FIGURE 1
 Latent profiles defined using the three facets of dispositional mindfulness (n = 604). FFMQ-Aw, mindfulness-acting with awareness; FFMQ-Des, mindfulness-describing; FFMQ-NJ, mindfulness-non judging; FFMQ-NR, mindfulness-non reactivity; FFMQ-Obs, mindfulness-observing.




Multinomial regression results


Associations of mindfulness profiles with sex

Table 3 shows the associations between a predictor (sex) and the latent profiles, with the profile listed second in the heading serving as the reference group for each comparison. Participants in profile 3 (Low Mindfulness) were more likely to be women compared to profile 1 (Judgmentally Describing) and profile 2 (Non-Judgmentally Describing).



TABLE 3 Multinomial logistic regression results for the association between sex with three mindfulness profiles.
[image: Table3]



Associations of mindfulness profiles with depression and anxiety

Mean comparisons are presented in Table 4. Superscripts indicate significant differences between profiles in each variable and are ordered in magnitude (details in Table 4). The low mindfulness profile displayed the highest levels of anxiety and depressive symptoms, while the Non-Judgementally Describing profile exhibited the lowest levels of depression and anxiety.



TABLE 4 Mean comparisons between latent profiles on mindfulness facets and psychological outcomes (depressive symptoms and anxiety).
[image: Table4]

The three profiles were statistically different from each other on all five facets of the FFMQ-SF. In the Non-Judgmentally Describing profile, the lowest average score was on observing and non-reactivity facets and the highest average score was in describing, acting with awareness, and non-judging facets. In other words, individuals in the Non-Judgmentally Describing profile were less likely to notice internal and external experiences. The Low Mindfulness and the Judgmentally Describing profiles had relatively little variation across the facets of the FFMQ-SF; however, the observing and non-reactivity facets exhibited the highest score in the Low Mindfulness profile (see Table 4).





Discussion

In the current study, we investigated whether latent profiles of the FFMQ proposed in the literature were replicated using the short form of the FFMQ. In addition, we examined the relationships between mindfulness profiles with symptoms of anxiety and depression, considering sex as a covariate. Using LPA to evaluate profiles of dispositional mindfulness as measured by the FFMQ-SF-15, we identified three unique profiles. In line with the first hypothesis, we found a combination of homogenous and heterogenous mindfulness profiles. Specifically, we found one profile characterized by high non-judgment and describing (i.e., the non-judgmentally describing profile), one profile characterized by medium describing and low non-judgment (i.e., the judgmentally describing profile), and another one characterized by dispositional mindfulness traits that were lower than the sample’s mean (i.e., the low mindfulness profile). These results are inconsistent with the results of the previous studies that demonstrated the four-profile solution (Pearson et al., 2015; Bravo et al., 2016; Kimmes et al., 2017; Sahdra et al., 2017; De Souza Marcovski and Miller, 2023; Lubbers et al., 2024). However, the three-profile solution obtained in the current study is compatible with prior literature (Calvete et al., 2020; Lecuona et al., 2022; Echabe-Ecenarro et al., 2023).

The identified three profiles in the current study shared similarities on global levels of mindfulness (i.e., low, average, and high mindfulness) with the literature but differed on the configurations of mindfulness profiles (i.e., the non-judgmentally profile and the low profile). The general or low mindfulness profile was replicated in previous studies and was interpreted as homogeneous or sharing low scores across all facets (Zhu et al., 2020; Lecuona et al., 2022; Echabe-Ecenarro et al., 2023; Lubbers et al., 2024). Regarding the two heterogeneous profiles, previous research studies found a group showing average mindfulness with a judgmental observing profile and another group showing high levels of mindfulness with a high non-judgmentally aware profile (Calvete et al., 2020; Zhu et al., 2020; Lecuona et al., 2022; De Souza Marcovski and Miller, 2023; Lubbers et al., 2024).

Consistent with these studies, we found non-judgmental and high-judgmental profiles but with different constituent facets of mindfulness. The use of different versions of the FFMQ (short or full version), design and nature of studies, population characteristics, sample size, and recruitment populations could explain the discrepancies between studies. For example, given that the present study used the short version of the mindfulness scale (FFMQ-SF-15), some excluded items may better differentiate the high mindfulness profile from other profiles in terms of the non-judging facet (Lam et al., 2018). Future research studies in more homogenous samples and populations are warranted to explore this issue and discern the benefits of mindfulness programs among different groups.

The relationships between mindfulness facets and lower symptoms of depression and anxiety were consistent with the second hypothesis and existing literature. Specifically, our results illustrated that individuals with higher levels of mindfulness facets, particularly those in the Non-Judgementally Describing group, displayed significantly lower levels of anxiety and depressive symptoms. This pattern may be explained by improved cognitive and emotional processing, potentially facilitated by enhanced activation or connectivity in brain regions associated with emotional regulation, such as the prefrontal cortex (Keng et al., 2011). In contrast, individuals with lower levels of mindfulness facets demonstrated significantly greater levels of anxiety and depressive symptoms, likely attributable to a diminished capacity for effective emotional regulation and increased sensitivity to stressors (Shin et al., 2006). Notably, the small group of persons in the low mindfulness group reported the poorest outcomes, whereas most individuals in the non-judgmentally describing group achieved the best outcomes.

These findings align with prior research suggesting that mindfulness enhances cognitive flexibility and attentional functioning, both of which are key mechanisms for managing emotional responses and mitigating psychological distress (Moore and Malinowski, 2009; Hodgins and Adair, 2010; Keng et al., 2011; Im et al., 2021). While mindfulness practices such as Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy (MBCT) have been theorized to promote non-judgmental and non-reactive acceptance of experiences, our study emphasizes dispositional mindfulness—an inherent tendency to approach experiences mindfully (Gu et al., 2015; Im et al., 2021). Specifically, our findings support these theoretical underpinnings by showing that the ability to describe experiences non-judgmentally is particularly associated with improved emotional outcomes. Individuals in the Non-Judgementally Describing group exhibited significantly lower levels of anxiety and depressive symptoms compared to other groups, suggesting that this facet of mindfulness may reflect enhanced emotional regulation and a non-reactive approach to experiences, which are central to dispositional mindfulness.

Improvements in emotional regulation and attentional control are likely facilitated by the strengthening of neural pathways involved in these processes, which may explain the superior psychological outcomes observed in individuals with higher levels of mindfulness in this study. The positive effects of mindfulness facets, particularly in enhancing attention regulation and executive control, suggest that these inherent traits contributes to improved cognitive and emotional processing, ultimately fostering psychological well-being (Keng et al., 2011).

Neurobiological investigations provide additional insight into these mechanisms. Structural and functional changes in brain regions associated with attention and emotional regulation—such as increased cortical thickness in the prefrontal cortex and heightened activity in the rostral anterior cingulate cortex—have been observed in individuals with higher mindfulness levels (Lazar et al., 2005; Hölzel et al., 2011; Keng et al., 2011; Alexandra Kredlow et al., 2022). These findings underscore the potential of mindfulness, whether dispositional or cultivated through practice, to enhance resilience to psychological distress.

Overall, enhanced cognitive flexibility, attentional functioning, and emotional regulation may represent key mechanisms underlying the association between mindfulness facets and reduced symptoms of anxiety and depression. These processes, inherent in dispositional mindfulness, likely contribute to the psychological benefits observed in individuals with higher mindfulness levels, as demonstrated by the Non-Judgmentally Describing group in our study. These findings underscore the value of mindfulness facets as natural tendencies that promote emotional well-being and alleviate psychological distress.

In line with our results, previous research has demonstrated the relationship between mindfulness and psychological well-being. For example, Lecuona et al. (2022) and Lubbers et al. (2024) found that individuals with higher levels of mindfulness reported higher levels of psychological well-being, while people with lower levels of mindfulness were more prone to depression. Similarly, De Souza Marcovski and Miller (2023) observed that individuals in the high mindfulness group exhibited the lowest levels of depression and anxiety, whereas those in the judgmentally observing group showed the highest. Calvete et al. (2020) also illustrated that the judgmentally observing individuals experienced higher depressive symptoms, whereas the nonjudgmentally aware individuals had lower depressive symptoms, maladaptive schemas, and perceived stress. Zhu et al. (2020) and Echabe-Ecenarro et al. (2023) further confirmed that people in the high non-judgmentally aware group reported better psychological outcomes, followed by people in the average mindfulness group; however, people in low to average mindfulness reported poorer psychological outcomes. Additionally, Lam et al. (2018) demonstrated that low mindfulness and judgmentally observing profiles were associated with higher levels of depressive and anxious symptoms. Our findings added to the literature by providing evidence that the distinct profiles of trait mindfulness are related to both depression and anxiety symptoms.

In line with our findings, several research studies and interventions have demonstrated that higher levels of dispositional mindfulness were related to lower levels of stress, anxiety, and depression symptoms (Keng et al., 2011; de Bruin et al., 2012; Beshai et al., 2022; Prieto-Fidalgo et al., 2022). This evidence typically involves mindfulness-based practices that cultivate non-judgmental awareness of the present moment (Kabat-Zinn and Hanh, 2009; Gallego et al., 2014; Prieto-Fidalgo et al., 2022). Mindfulness can help individuals develop a non-reactive and accepting attitude toward their thoughts, negative emotions, and experiences and learn how to manage adverse emotional states and, particularly, stress which may ultimately lead to a reduction in rumination and negative thinking patterns associated with anxiety and depression symptoms. This increased self-awareness, acceptance, and attention to the present moment allow the emergence of any internal event and distance from those negative thoughts and emotions, leading to greater psychological flexibility (Langer et al., 2010; Gallego et al., 2014). Enhanced cognitive processes, such as improved attentional control, cognitive flexibility, and meta-cognition, are key mechanisms through which mindfulness achieves these outcomes. Mindfulness fosters the regulation of attention, enabling individuals to interrupt maladaptive cognitive patterns like rumination, which often sustain anxiety and depression. This supports the idea that those who are not judgmental and critical toward their internal experiences (Non-Judgementally Describing group) exhibited less anxiety and depressive symptoms in the present study.

Regarding sex, as a predictor of the three-profile model, significant differences emerged only among participants in the low mindfulness group. We found that people in the low mindfulness profile were more likely to be women than each of the other two profiles. These findings are generally in line with previous studies. Zhu et al. (2020) found that people in the high non-judgmentally aware group with a high level of global mindfulness were more likely to be male than people in average mindfulness and low to average mindfulness groups. Likewise, Lam et al. (2018) found that sex was significantly associated with the latent profiles of mindfulness among cancer patients. Patients who were male were significantly more likely to demonstrate non-judgmentally aware as compared to the high mindfulness profile. Sahdra et al. (2017) found that younger male participants were more likely than females to belong to the judgmentally observing group.


Strengths, limitations, and future research

The main strength of this study is that this is the first study that focuses on the FFMQ-SF-15 with a crowdsourcing online sample. This focus is particularly important given that each version of the FFMQ scale found different facets of mindfulness predict different psychological outcomes. However, while the use of the FFMQ-SF is validated and efficient for online research, it presents certain limitations. The decision to use the FFMQ-SF in this study was driven by the need to balance participant burden with data quality and reliability (Gu et al., 2016; Shallcross et al., 2020).

As a shortened version of the original 39-item FFMQ, the FFMQ-SF may provide less detailed information about each mindfulness facet, potentially constraining the study’s ability to fully capture the complexity of mindfulness profiles. Understanding which items yield the most information is particularly valuable, as the full 39-item FFMQ can be challenging to implement in studies where participant burden is a concern. A streamlined version of the FFMQ that retains the most informative items while excluding less valuable ones could offer an efficient yet comprehensive measure of mindfulness (Shallcross et al., 2020).

In future research, employing the full FFMQ could provide a more nuanced understanding of mindfulness profiles and their relationships with psychological outcomes, potentially revealing additional profiles that were not captured in this study. Additionally, future research could also explore the extent to which the profiles identified in this study remain consistent across different measures of mindfulness. Such efforts could further validate the identified profiles and ensure their generalizability across diverse contexts and populations.

Finally, the borderline reliability of the FFMQ-15 suggests that clinical implications derived from these findings should be interpreted with caution until future research using more comprehensive measures and more recent data replicates these results.

One additional limitation to consider is the cross-sectional nature of our data, which precludes any conclusion regarding causal relationships and longitudinal patterns. To address this limitation, future research should employ longitudinal designs to gain a deeper understanding of how mindfulness evolves over time. Latent transition analysis (LTA) could be used to examine how individuals transition between different mindfulness profiles, tracking shifts in latent class membership over time and providing insights into the dynamic relationship between mindfulness and mental health outcomes. Furthermore, longitudinal latent class analysis (LLCA) could offer a more nuanced understanding of the heterogeneity in mindfulness profiles. LLCA captures changes in latent class membership across repeated measures, offering valuable insights into patterns of change (Nylund-Gibson and Choi, 2018).

Another limitation is that all instruments were self-reported scales which may have inherent limitations, such as susceptibility to social desirability bias or potential inaccuracies in self-perception. These limitations are particularly relevant when assessing subjective constructs like mindfulness and psychological symptoms. The validity of such measures falls short in their assessment of psychological disorders compared with the gold-standard structured clinical interviews. To address this limitation, future research could incorporate objective measures, such as physiological indicators like salivary cortisol levels to assess stress or heart rate variability for anxiety (Keng et al., 2011; Hoge et al., 2019). By combining self-reports with these objective measures, researchers can enhance the reliability of findings and gain a more comprehensive understanding of changes in emotion-related outcomes. This multi-method approach would help confirm self-reported symptoms and mindfulness levels, and continue to advance the accuracy and robustness of emotional and psychological assessments (Hoge et al., 2019).

Another limitation is that participant recruitment relied on Amazon Mechanical Turk (MTurk), which is known for its demographic diversity compared to traditional Internet and college samples. However, MTurk participants often share certain characteristics, such as higher technological proficiency and specific socio-demographic profiles, which may limit the generalizability of the findings. Although MTurk currently provides access to a diverse participant pool, changes in its platform dynamics over time could affect the representativeness of samples. To enhance external validity and achieve a more comprehensive representation of mindfulness profiles in the general population, future research should diversify recruitment efforts to include participants from sources such as universities and clinical settings (Buhrmester et al., 2011). An experimental approach, where mindfulness profiles are assessed before and after a mindfulness intervention, would allow for comparison of specific effects within each profile, adding practical applicability. This could help identify how different profiles respond to mindfulness training and whether certain profiles benefit more from specific types of interventions, ultimately guiding tailored therapeutic approaches.

Lastly, we did not consider the overall level of high/low responses on subscales by participants. It is important to distinguish between the level effect or quantitative aspect (i.e., the overall low, medium, or high levels across all mindfulness factors) and shape effect or qualitative aspect (i.e., specific patterns of high, medium, or low levels of factors) in the mindfulness profiles. Future studies should separate the extent to which individuals generally report high mindfulness across all facets (the level effect) from the extent to which these individuals are relatively more mindful on some facets than others (the shape effect) (Sahdra et al., 2017; Bravo et al., 2018).



Implications for clinical practice

Our findings suggest that mindfulness-based interventions can be tailored to more specifically target patients in each of the three derived latent profiles. People in the low general mindfulness group may benefit from general mindfulness training to target the cultivation of all facets of the construct. This would be contrasted to training for individuals displaying the Non-Judgementally Describing profile, who may benefit more from interventions that specifically cultivate the non-reactivity component of mindfulness. Accordingly, tailoring or adaptation of mindfulness-based interventions can be informed by considering the unique combinations of facets of the FFMQ and the differential relationships of such combinations with symptoms of depression and anxiety among high-risk populations. In particular, person-centered approaches may help in the development of cost-effective mindfulness-based practices and be an important step toward maximizing outcomes of mindfulness-based interventions in clinical practices (Kimmes et al., 2017). Further, our findings, especially once replicated, suggest a sex-sensitive approach to deploying mindfulness training. Mindfulness training may be incorporated into interventions for conditions that disproportionately affect women (e.g., eating disorders). Moreover, our findings suggest clinicians should pay particular attention to general mindfulness profiles of women seeking mental health care. Health promotion interventions should focus on promoting mindfulness skills, mindsets, and emotion regulation strategies to alleviate depressive and anxiety symptoms among at-risk populations.




Conclusion

In this study, we demonstrated a three-profile solution describing self-reported dispositional mindfulness scores on the FFMQ-SF. The three-profile solution consisted of Non-Judgementally Describe, Judgementally-Describe, and Low Mindfulness profiles, with participants in the Non-Judgementally Describe profile demonstrating the lowest symptoms of psychopathology. Given that we found a link between psychological disorder symptoms and dispositional mindfulness class membership, future studies can explore how such profiles may associate with other key factors in psychopathology (i.e., cognitive processes, emotional regulation) (Tomlinson et al., 2018) or how to target the cultivation of specific profiles using mindfulness practice.
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Introduction: Health is a multidimensional phenomenon encompassing physical, mental, and social well-being, all of which are deeply interconnected. The COVID-19 pandemic highlighted the importance of mental and social health, as rates of loneliness, depression, and anxiety surged. Mindfulness practices, such as Shambhavi Mahamudra Kriya (SMK), have gained attention for their potential to enhance well-being by integrating breath regulation, meditation, and cognitive reframing techniques. During the COVID-19 pandemic, the Inner Engineering Completion Online (IECO) program was created to effectively teach SMK with global travel restrictions in effect. This study examines the long-term effects of SMK, taught through the IECO, on various measures of well-being over a one-year follow-up period.

Methods: Participants were recruited from the January 2020 IECO course. Participants completed surveys at consent, post-IECO, and 6 weeks, 6 months, and 1-year post-IECO. The surveys consisted of 4 validated neuropsychological scales: Perceived Stress Scale (PSS), Positive Emotion/Relationship/Engagement Scale (PERMA) Profiler, Pittsburgh Sleep Quality Index (PSQI), and Mindful Attention Awareness Scale (MAAS). Survey data was analyzed using linear mixed effect modeling. Two-sided p-values of <0.05 were considered statistically significant.

Results: Hundred and eighty-eight participants were enrolled. Hundred and sixty-four participants completed baseline measurements, and 41 participants completed surveys at all timepoints. The baseline median [IQR] PSS score in participants was 13 [8, 18]; post-IECO median [IQR] PSS was 11 [8, 16] and 6-week median [IQR] PSS was 7 [4, 12], suggesting that consistent practice of Shambhavi Mahamudra Kriya resulted in reduced stress. This score was sustained up to a year post-IECO with a median [IQR] of 7 [3, 12]. The mean mindfulness scale (MAAS) score increased by 0.97 (95% C.I. 0.7–1.2 p < 0.01, η2p = 0.30) at the 1-year timepoint compared to baseline. The global PSQI score reduced at the week 6 timepoint by 1.3 (95% C.I. 0.49–2.0, p < 0.01) with medium effect size and was sustained until 1 year.

Discussion: Within 6 weeks of participating in IECO, regular practice of SMK significantly reduced stress, improved sleep quality, and boosted mindfulness. These benefits were sustained for at least a year with continued practice, suggesting that this practice is an effective path to maintaining general well-being.

Clinical trial registration: ClinicalTrials.gov, trial identification number NCT04189146.
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 mindfulness; beginner meditation; meditation techniques; inner engineering; yoga; mental health; wellbeing


Introduction

Health is not, and never has been, a unidimensional phenomenon. In a state of high-quality health, one experiences physical, mental, and social well-being — not solely the absence of disease (Constitution of the World Health Organization, 1948). Physical health is often the primary point of enquiry in many research studies due to its measurable and objective nature. However, mental and social health are equally important contributors to one’s overall well-being. It is necessary to think of these three aspects of health as interconnected entities; each one influences the other. For instance, psychosocial phenomena such as loneliness and social isolation have been shown to be positively correlated with the risk for cardiovascular events (Bu et al., 2020).

In recent years, mindfulness has gained significant public attention due to its widely reported benefits on well-being. Research suggests that mindfulness practices can reduce stress, improve mental health, enhance emotional regulation, foster self-awareness, boost concentration, support physical health, and strengthen relationships (Vago and Silbersweig, 2012; Keng et al., 2011). By cultivating presence, self-awareness, and acceptance, mindfulness positively influences mental, physical and social aspects of well-being. Mental and social well-being gained unprecedented attention during the COVID-19 pandemic. During this period, rates of loneliness, depression, anxiety, unemployment, and suicidality surged (Einav and Margalit, 2023; Pathirathna et al., 2022), creating a mental health crisis that placed immense strain on both the healthcare system and its providers.

It was during this time that the study team examined the effects of Shambhavi Mahamudra Kriya (SMK), an ancient yogic practice incorporating breath regulation, meditation, and mudras (hand gestures) on interested individuals with no prior mindfulness experience. The authors investigated SMK due to its standardized structure and easy accessibility during lockdown, courtesy of its online teaching format.

SMK is a core component of the Inner Engineering Completion Online (IECO) program offered by the Isha Foundation. Inner Engineering is a term that was created by Sadhguru to describe the steps necessary to engineer a more peaceful and joyous life experience. The IECO program integrates yoga practices, philosophical teachings, and SMK into a structured, multimodal framework. The program is broken down into 7 modules. During the first six modules, participants watch videos where they learn cognitive reappraisal techniques, Upa Yoga (pre-yoga), and listen to wisdom talks. In the final module, participants join a live online session where they actively engage in both Upa Yoga and learn SMK all with the guidance of trained Hatha Yoga instructors. Simply put, SMK is a multimodal intervention that combines a crash course on inner engineering (acceptance, responsibility, seeing oneself as the mother to the world, understanding one’s true self is beyond body and mind) along with alternative nostril breathing, chanting, rapid breathing, breath holds, and breath watching. SMK is consistent with the NCCIH’s recommendation to use multicomponent methods (Baumgartner, 2024); offering an opportunity for a complete overhaul of mind, body, energy, and emotions. After attending the IECO program, participants are encouraged to practice SMK twice daily for 40 days, followed by once daily thereafter.

Although there is no dearth of literature on the benefits of mind–body interventions, most studies tend to focus on outcomes that are measured within 6 weeks to 6 months of intervention practice (Goyal et al., 2014; Spijkerman et al., 2016). This study is unique in that it investigates the sustained impact of SMK and IECO on various measures of wellbeing, through a year-long follow-up. By increasing the follow-up duration to a year after the practice was taught, this study looks to capture the impact and feasibility of these practices in the long-term. It is hypothesized that regular practice of SMK will result in sustained stress reduction and increase in overall well-being among other results over a year.



Methods


Participants and procedure

This study was designed to comply with the institutional review board’s (IRB) requirements at Beth Israel Deaconess Medical Center (BIDMC). The study was initially approved on March 8, 2019, by the IRB at BIDMC and given the protocol number 2019P000205. The manuscript detailing this cohort’s short-term outcomes (i.e., up to 6 weeks from practice initiation) has been previously published elsewhere (Upadhyay et al., 2022). To avoid repetition, a summary of methods is detailed below.



Recruitment and intervention

In this prospective observational study, participants were recruited through measures such as social media posts, websites, flyers, word of mouth, and email announcements from the Isha Foundation. The study team only recruited participants who were registered to attend the Inner Engineering Completion Online (IECO) course in January 2020, wherein the participants learned a 21-min mindfulness practice called Shambhavi Mahamudra Kriya (SMK). Participants paid their registration fees for the course and no remuneration was offered for participating in this study.

The primary intervention for this study was SMK. SMK is a meditation practice that consists of five unique breath manipulation techniques that are done in a specific order, along with aum chanting and the engagement of bandhas (muscular locks in the abdomen and pelvic floor). The practice concludes with about 5 min of breath-watching meditation. Following the IECO program, participants are asked to meditate twice a day for 40 days and once a day thereafter.



Data collection and measures

Electronic surveys were completed by all enrolled participants at five key timepoints: baseline, immediate post-intervention, 6 weeks, 6 months, and 1 year after IECO completion. All surveys were collected through the HIPAA-compliant, secure electronic data capture platform REDCap.

Participants’ self-reported responses on their health and other well-being measures were collected through REDCap surveys. Namely, these surveys inquired about participants’ medical history, diet & exercise, habits, history of addiction or substance abuse (smoking/alcohol consumption), etc. Four validated neuropsychological scales were also employed: Perceived Stress Score, PERMA Profiler, Pittsburgh Sleep Quality Index and Mindful Attention Awareness Scale. Further activity diaries were collected from study participants to gain insights on their compliance to the SMK practice. Intervention compliance was defined as 60% of activity completion during the intervention period, which translates to 4 or more days of meditation practice in a week (Figure 1).
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FIGURE 1
 The CONSORT diagram illustrating participant flow for the long-term outcomes of the cohort, adapted from the previous publication showing short-term outcomes (Upadhyay et al., 2022). *Increase in participants between Month 6 and 1 Year is due to participants who completed 1 Year, but not Month 6. **Participants excluded from analysis due to incomplete PSQI data.




Outcome measures


Stress

The 10-item Perceived Stress Scale (PSS) was employed to measure perceived stress levels during this period (Cohen et al., 1983). Each item was coded as 0 “never” to 4 “very often.” The PSS score ranges from 0 to 40, with higher values, suggesting higher stress levels. The reliability of PSS across the study duration was calculated as 0.89 at baseline; 0.91 at post-IECO, 0.91 at week 6, 0.92 at month 6, and 0.93 at 1 year.



Mindfulness

The 5-item Mindful Attention Awareness Scale (MAAS) was employed to capture the state effect of Mindfulness (Brown and Ryan, 2003). Each item is coded 1 “never” to 5 “all of the time,” higher values correlating to higher experience of current mindfulness. The reliability of MAAS short scale across the study duration was calculated as 0.89 at baseline; 0.92 at post-IECO, 0.89 at week 6, 0.89 at month 6, and 0.85 at 1 year.



PERMA

PERMA a 23-item measure that assesses well-being across five domains (positive emotion, engagement, relationships, meaning, accomplishment) (Butler and Kern, 2016). Questions are reported on an 11-point scale ranging from 0 to 10, with the end points labeled. Scores are calculated as the average of the items comprising each factor with higher scores indicating a greater level of well-being. The reliability of the PERMA scale across the study duration was calculated as 0.67 at baseline, 0.70 at post-IECO, 0.70 at week 6, 0.70 at month 6, and 0.71 at 1 year.



Pittsburgh sleep quality index

The PSQI is a 24-item scale that measures sleep disturbances along 7 dimensions: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction. The PSQI evaluates sleep quality through seven components, each rated from 0 (no difficulty) to 3 (severe difficulty). These scores are combined into a global score ranging from 0 to 21, with higher scores reflecting poorer sleep quality. Responses are based on most days (and nights) of the previous month (Buysse et al., 1989). The reliability of PSQI global score across study duration was calculated to be 0.55 at baseline; 0.35 at post-IECO and 0.54 at week 6, 0.29 at month 6, and 0.58 at 1 year.




Statistical analysis

Descriptive statistics of the data were presented based on the types of variables and distribution. Continuous data were presented as medians and interquartile ranges (IQR) for non-normal distributed data. Categorical data were presented as frequencies and proportions. Unadjusted repeated measure analyses were performed using Nonparametric Friedman one-way repeated measure analysis test or one-way ANOVA test with repeated measures to observe overall changes throughout the study period. Adjusted repeated measure analyses were performed using multivariable linear mixed effect models to measure differences between timepoints controlling for possible cofounders. Statistical analyses were conducted using R (Version 4.2.3) with two-sided hypotheses testing and p-values <0.05 were considered statistically significant. Kendall’s coefficient of concordance (W) from nonparametric analyses and partial eta square (η2p) from one-way ANOVA and linear mixed effect models were computed as effect size.




Results


Baseline characteristics

Table 1 shows baseline demographics, which includes age, gender, race and ethnicity, educational qualifications, and employment status. Of the 41 participants that completed the 1-year follow-up, the sample is predominantly white (54%) and female (59%). This sample was also well-educated, with 56% of the sample having at least completed a bachelor’s degree and 61% of the sample being employed full-time. Contrary to popular belief that MBI practices cater to those who are either retirees or those with ample time to spend. The study cohort revealed that those who completed this year-long study were gainfully employed, well-educated and predominantly in their midlife, underscoring the accessibility and relevance of these practices in their lives.



TABLE 1 Demographic profile.
[image: Table1]



Primary outcome—perceived stress score

Nonparametric Friedman one-way repeated measure analysis showed significant effect (p < 0.01) with small to moderate effect size (Kendall’s W = 0.27 for 1 year) on reducing for PSS scores. As an adjusted repeated measure analysis using linear mixed effect model controlling age, gender, race, highest education level, and employment status, it was found that mean PSS score reduction of 5.1 (95% C.I. 3.5–6.8, p < 0.01, η2p = 0.29) at the 1-year timepoint compared to baseline with a large effect size (Tables 2, 3). PSS score was greatly reduced at the week 6 timepoint, with a drop of 4.7 (95% C.I. 3.1–6.3, p < 0.01) from baseline, then sustained its level until the 1-year timepoint (Figure 2).



TABLE 2 PSS scores—primary outcome (primary outcome comparison at four timepoints).
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TABLE 3 PSS Score—adjusted model.
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FIGURE 2
 Time trend comparison of PSS scores at all three timepoints. The figure displays median (IQR) for PSS scores of all time points (n = 41) until 1 year period.




Secondary outcomes


Mindfulness scale (MAAS)

A one-way repeated measure analysis was performed to measure MAAS score increase over the 1-year period. The unadjusted analysis showed significant effect (p < 0.01) on increasing for MAAS scores with large effect size (η2p = 0.21 for 6 months, η2p = 0.32 for 1 year) throughout the practice period.

When applying adjusted repeated measure analyses using linear mixed effect models controlling for age, gender, race, highest education level, and employment status, a mean MAAS score increase by 0.97 (95% C.I. 0.7–1.2 p < 0.01, η2p = 0.30) at the 1-year timepoint compared to baseline with a large effect size was found (Tables 4, 5 and Figure 3).



TABLE 4 MAAS scores—secondary outcome (comparison 5 timepoints).
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TABLE 5 MAAS adjusted analysis.
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FIGURE 3
 Time trend comparison of MAAS scores at all three timepoints. The figure displays median (IQR) for PSS scores of all time points until 1 year period.




Positive emotion/relationship/engagement scale (PERMA)

Non-normal distributions were observed for each timepoint on PERMA subscales. Thus, nonparametric Friedman one-way repeated measure analysis was performed to measure change in each of the PERMA subscales over the year. The unadjusted analysis showed significant effect (p < 0.01) on changing scores with small effect size on subscales throughout the practice period.

When applying an adjusted repeated measure analysis using linear mixed effect model controlling for age, gender, race, highest education level, and employment status, it was found that most of the subscales except Loneliness and Health showed significant reduction at the 6-month timepoint (Tables 6, 7). Small effect sizes were observed in the Loneliness subscale, medium effect sizes were observed in the Engagement, Relationship, Meaning, and Accomplishment subscales, and large effect sizes were observed in the Negative Emotion, Positive Emotion, Overall Well-being, and Health subscales (Figure 4).



TABLE 6 PERMA scores—secondary outcome (comparison at five timepoints).
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TABLE 7 Changes from baseline using adjusted models for all PERMA subscale outcomes.
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FIGURE 4
 Time trend comparison of all PERMA subscales for five time points.




Pittsburgh sleep quality index (PSQI)

One-way repeated measure analysis were performed to measure Global PSQI score reduction over the year. The unadjusted analysis showed significant effect (p < 0.01) on reducing for PSQI scores with medium effect size (η2p = 0.09 for 6 months, η2p = 0.12 for 1 year) throughout the practice period.

When applying adjusted repeated measure analyses using linear mixed effect models controlling for age, gender, race, highest education level, and employment status, it was found that a mean Global PSQI score reduction by 1.1 (95% C.I. 0.3–1.9 p < 0.01, η2p = 0.12) at the 1-year timepoint compared to baseline with medium effect size (Tables 8, 9).



TABLE 8 Global PSQI Scores – secondary outcome (comparison at four timepoints).
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TABLE 9 PSQI adjusted model.
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It can be concluded Global PSQI score reduced at the week 6 timepoint by 1.3 (95% C.I. 0.49–2.0, p < 0.01) with medium effect size, then sustained its level until the 1-year timepoint (Figure 5).

[image: Figure 5]

FIGURE 5
 Time trend comparison of Global PSQI scores at all three timepoints. The figure displays median (IQR) for PSQI scores.





Pearson correlation among the outcomes

Pearson correlations of changes were computed between baseline to 1-year among all outcomes (Tables 10, 11). Notably, changes in PSS and MAAS had moderate negative correlation (ρ = −0.4, p < 0.01), indicating that changes in PSS and MAAS showed a significant linear relationship.



TABLE 10 Correlation ρ values among outcome changes (baseline to 1 year).
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TABLE 11 Correlation ρ values with p-value among outcome changes (baseline to 1 year).
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Comment on study adherence

Through using multivariate logistic regression, no notable differences in the demographic characteristics of those who completed the 1-year survey when compared to those who did not were found. However, it was interesting to note that those with doctoral degree had lower odds of completing the 1-year survey compared to those with an associate degree [OR = 0.11 (p = 0.061)] (Tables 12, 13).



TABLE 12 Demographic tables for 1 year complete and non-completers.
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TABLE 13 Logistic regression on study adherence till 1 year period.
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Discussion

The aim of conducting this study was to assess whether implementation of the IECO intervention wherein participants learn the SMK practice virtually could have positive long-term effects on health and well-being measures. The variables stress, sleep, emotions, and mindfulness were chosen because they are key indicators associated with overall wellbeing and are often impacted by mindfulness-based interventions (Zhang et al., 2021). Stress and emotions are measures of mental health, while sleep quality reflects an aspect of physical and psychological health, all of which are essential for holistic health. Mindfulness was measured as it is a fundamental component of the IECO intervention and is linked to improvements in stress, emotional regulation, and well-being (Gu et al., 2015). Together, these variables provide a comprehensive profile of how participants are influenced by IECO and SMK. This supports the study’s objective of assessing IECO and SMK’s impact on overall well-being. This section identifies and expands on the key findings from this study.

The IECO program had immediate effects on stress; participants’ median perceived stress score decreased from 13 at baseline to 7 by 6 weeks post-program (Table 2 and Figure 2). Scores of 0–13 on the PSS are considered low self-perceived stress, whereas scores of 14–26 are considered moderate stress (Torales et al., 2020). Thus, on average, participants had low to moderate stress levels at baseline, but the intervention helped further reduce their perceived stress more soundly into the “low-stress” regime. This initial reduction in stress seen after IECO can be compared to the stress reduction felt after vacations. Vacations and meditation retreats have also been shown to have similar effects on cellular health and gene expression (Epel et al., 2016). However, it is well-documented that the effect of vacations on stress is fleeting, and stress levels return to baseline within 2 weeks of returning to a daily working routine (de Bloom et al., 2009, 2013). In contrast, participants who underwent IECO exhibited a sustained reduction in stress; median PSS remained at 7 for up to a year post-intervention.

A similarly sustained reduction in stress can be seen in other interventions, such as Mindfulness in Motion (MIM). In this 8-week intervention, participants attend a one-time 2-h “retreat” and attend 1-h group sessions each week. This practice combines yoga-based stretches with relaxing music (Klatt et al., 2015). In comparison, IECO only requires a one-time online initiation for participants. After this, participants practice the 21-min Shambhavi Mahamudra Kriya meditation twice a day at their own convenience and can attend support sessions as needed. The study team believes that the program’s flexibility is a strong advantage of the IECO, enabling participants to tailor their practice to their own schedules and request support if necessary. Notably, IECO caused comparably sustained stress reduction even with its greater flexibility.

Programs like MIM and IECO employ mindfulness as a means to combat stress. The results of this study show that MAAS scores, indicative of mindfulness, gradually improved for a year after IECO (Table 4 and Figure 3). IECO fosters mindfulness by teaching participants to become continually aware of the several internal and external factors that are affecting their emotional state while continually reappraising these factors for a more mindful experience. Through increased awareness, one may become less reactive to these stimuli and find greater peace and joy in their experiences (Sadhguru, 2016). This technique aligns with Mindfulness-Based Stress Reduction (MBSR), a well-established practice inspired by Buddhist meditations that has also been shown to reduce anxiety and boost mindfulness (Goldin and Gross, 2010). Like IEO, MBSR teaches participants to nonjudgmentally pay intentional attention to the experiences unfolding in front of them (Dundas et al., 2016; Kabat-Zinn, 2003). Evidence increasingly suggests that improved mindfulness results in greater self-compassion, which in turn positively impacts well-being (Evans et al., 2018). Thus, the sustained effect on mindfulness that IECO exhibits could be a pathway to increased general well-being.

IECO’s capacity to improve overall well-being is evidenced by the sustained improvements seen in the subscales of the PERMA profiler, namely, reduction in all negative affect measures and increase in all positive affect measures (Table 6 and Figure 4). Prior work on comparable interventions has shown a similarly positive relationship between mindfulness and well-being. For example, a study on an 8-week intervention called Mindfulness-based strengths practice (MBSP) showed an increase in well-being, engagement, meaning, and health after the intervention (Wingert et al., 2022). Another study examining both mindfulness meditation and positive psychology programs demonstrated an increase in well-being, meaning, and lifestyle measures and reduction in negative emotion (Martin et al., 2021). However, both these studies showed that their interventions had effects on some, but not all subscales of the PERMA profiler. With IECO, moderate effect sizes were seen in all subscales, including those that did not improve with interventions like MBSP, such as Accomplishment, Meaning, and Relationships (Table 7). Future research on IECO may be able to elucidate more information about the effects of SMK on domains of participants’ lives such as Accomplishment, Meaning, and Relationships by combining quantitative scales such as PERMA with qualitative research methods.

Overall well-being and positive affect have also been linked to improved sleep quality (Bower et al., 2010; Zhai et al., 2018). Participants reported that their subjective sleep quality stayed the same or slightly improved over the course of a year after IECO (Table 8 and Figure 5). This falls in line with prior research on mindfulness interventions, with a meta-analysis of several studies on Mindfulness Meditation showing an improved PSQI score in meditators compared to controls (Gong et al., 2016). Interestingly, within participants, these improvements in PSQI were not significant. Research on yogic meditation for healthcare professionals has found similar differences in PSQI between meditators and controls, in addition to improvement in polysomnography scores (Guerra et al., 2020). Thus, the slight improvement in sleep quality experience by IECO participants falls in line with prior research on meditation and sleep and may be linked to overall well-being.

The study’s main strength lies in its longitudinal design and incorporation of a wide variety of validated scales. Collecting 6-month and 1-year follow up data provides robust evidence of the lasting effects of IECO on participants; this longitudinal follow-up is often lacking in current literature on mindfulness and meditation programs. Several studies on meditation programs that use surveys to track measures of well-being, such as the ones on MIM, MBSR, and MBSP referenced previously, commonly employ a pre−/post-intervention approach, where participants’ responses are not collected beyond a couple weeks after the intervention. As such, these studies are unable to capture the resiliency of the positive impacts felt by participants after a meditation program. Additionally, such studies commonly focus on one or just a few potential dimensions of change in a participant’s life, such as sleep, stress, or well-being. By simultaneously measuring long-term changes in stress, mindfulness, overall well-being, and subjective sleep quality, this study helps create a comprehensive profile on how participants’ daily lives are impacted after IECO.

A limitation of this study is its lack of randomization. As with any observational study design, this study is limited by potential self-selection and confounding biases. These biases make it difficult to draw robust causal inferences from the correlations observed in the study (Boyko, 2013). The study was also limited by the exclusive utilization of self-reported survey questionnaires, as self-report bias could impact some of the results. Lastly, high attrition rate was a salient limitation of this study. A 72% attrition rate was observed between enrollment and the 1-year timepoint (Figure 1). This is in-line with current literature finding attrition rates of 0–90% in similar studies on mind–body interventions (Jiang et al., 2021). Although at first glance a 72% attrition rate may seem quite high, it is important to consider that the attrition rate between the post-intervention and 1-year post-IECO timepoints was only 46%. Additionally, of those who completed 6 weeks of practice, the attrition rate was only 24%, suggesting that those participants who were open to committing to an MBI were more likely to continue the practice long term. Akin to any behavioral measures, openness to change is an important factor in MBI uptake and retention (Barkan et al., 2016). A comparison of demographic details did not find any factors that significantly predicted a participant’s likelihood to drop out of the study (Table 13).

Future studies on IECO should focus on creating a more robust study design to combat these limitations. A future study can reduce bias by: (1) incorporating a randomized-controlled trial design, considered the gold standard for establishing causal relationships and (2) complementing survey questionnaires with objective neurophysiological data such as EEG, fMRI, biological samples, and wearable devices. Some parameters of interest that may validate self-reported measures may include the following: cortisol measured in the bodily fluids or hair to indicate stress levels (Wright et al., 2015), frontal midline theta rhythm measured by EEG to indicate attentional awareness (Ishii et al., 1999), anatomical changes in the brain measured by fMRI, or changes in heart rate variability or sleep architecture measured by wearable devices (Maruthai et al., 2016). To combat attrition rate, future studies could incorporate greater incentives for participants to complete all the study timepoints. This could include compensating participants for their time and using a more comprehensive system for study follow-up communication. In addition, due to limitations of the COVID-19 pandemic, all study procedures were completed virtually. Studies that require participants to commit to in-person study visits may be more effective in retaining participants.



Conclusion

This study provides comprehensive evidence that accessible mind–body interventions such as Shambhavi Mahamudra Kriya taught through the fully virtual Inner Engineering Completion Online program can result in sustained reductions in stress and improvements in overall well-being. Longitudinal data collected through validated scales on stress, mindfulness, and well-being, shows that improvements resulting from the practice of Shambhavi Mahamudra Kriya are significant and long-lasting.
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Background: Work-related complaints are often caused by stress and increased mental strain. Support from your immediate boss and colleagues is crucial to buffer against the negative health effects of the psychosocial working environment.

Aim: The aim of this study was to investigate if support from the immediate boss and colleagues was associated with biological stress levels, unsafety at work, and other work-related conditions.

Methods: Data derives from a subsample of the SCAPIS study, a major Swedish prospective population-based study. In this subsample, a total of N = 5 058 middle-aged persons (50-64 years) from the general population participated; of these, 68.4% (N = 3 462 individuals) provided hair samples. Questionnaires included socio-demographic and self-reports of occupation, stress, and health status. The demand and control questionnaires were used. A biomarker of long-term stress, hair cortisol concentrations (HCC), was also applied.

Results: In this studied cohort, 9.1 % reported a lack of support from their immediate boss, while 90.9% reported that they did get support at work. Significantly more women (p < 0.001) reported non-support. Those with support or not did not differ in terms of age, education, civil status, smoking, or ethnicity. Those with non-support reported a higher extent (p < 0.001) of lower perceived health. The risk for hypertension and high cholesterol was increased by 28 %, respectively, 13 % being in the non-support group. The main findings were associations between lack of support and feelings of unsafety at work (p < 0.001), higher long-term cortisol levels (p < 0.009), lack of support from colleagues (p < 0.001), and feelings of dejected/sad (p < 0.001) and high work pace (p = 0.03).

Conclusion: Individuals who did not have the necessary support from their immediate boss and colleagues reported they felt more insecure at work and had higher biological long-term stress. In workplace health promotion, an awareness of the link between social support at work and health could be an important component.
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1 Introduction

An unhealthy psychosocial work environment can be defined as a job in which the work atmosphere, the colleagues and leadership at work, or a combination of these might negatively affect an employee's health. A poor work environment can lead to serious consequences, especially in the form of chronic stress. Various physical and mental factors can cause chronic stress at work. Chronic stress could have negative effects on many health aspects, like cardiovascular diseases and mental illness (1–4). Chronic stress is also a general risk factor for mental health and well-being in the working population (5, 6). However, one could also consider that a workplace is not necessarily just a source of stress; it could also create a salutogenetic and healthy environment, which would benefit the employees' health (7, 8).

One of the most influential and widely used models in studies on the health effects of psychosocial working conditions and occupational stress is the job-strain or Job-Demand-Control model, initially introduced by Karasek and Theorell (9–11). This model is separated into three aspects regarding workplace qualities: demand, control, and support. The hypothesis behind this model is that work with high demands in combination with high control gives an average strain level and jobs with low demands and low control. The workers suffering from high strain with adverse psychological reactions, such as anxiety and depression, are associated with high demands and low control. High demands, low control, and low support are separate risk factors for anxiety and depression; however, the correlation is even stronger if they are combined (12). Almost all Job Demand-Control model-related studies have principally focused on the combinations of job demands, job control, and social support (12). Another approach to analyze the psychosocial working conditions is the effort-reward model, which has shown adverse health effects yielding high efforts but low rewards (13).

Psychosocial work stress as a potential risk factor for coronary heart disease has been debated. Some researchers have found a causal association, while others found the effect on specific health conditions either negligible or confounded. A major review of evidence from 27 cohort studies in Europe, the USA, and Japan based on data from over 600,000 men and women, suggests that work stressors, such as job strain, are associated with a moderately elevated risk of incident coronary heart disease and stroke. The excess risk for exposed individuals was up to 40% compared to those without such stressors (14). Other studies suggest that job strain could be associated with a consistently increased risk of an incident event of cardiovascular heart disease. Adjustment for conventional risk factors and lifestyle factors together with age, sex, and socioeconomic status, did not substantially change the strength of this association. Prevention of workplace stress can reduce the incidence of cardiovascular diseases, but a more powerful preventive effect is to reduce standard cardiovascular risk factors like smoking (15).

The fear and anxiety of an individual losing their job is another individual stressor (16). Compared to actual job loss, job insecurity is the perception of the employee that his/her job is at risk and could result in employees losing their ability to cope with workplace challenges and threats.

Studies of intermediary pathways from psychosocial job conditions to biomarkers are scarce. Hypertension and high cholesterol are the most investigated cardiovascular risk factors, but the potential associations between psychosocial job conditions and biomarkers of long-term stress are not so well investigated (6).

Social support from jobmates and support from immediate bosses at the workplace are important psychosocial factors in working life. However, the relative impact on health from support at work of the immediate boss has not been extensively studied. Could this type of support at work impact biologically measured stress levels expressed as hair cortisol concentrations (HCC) and perceived stress, and further, if this also affects feelings of unsafety and sadness at work?



2 Aim

The study aimed to investigate if a lack of support from the immediate boss and colleagues at the workplace is associated with increased biological and perceived stress levels and feelings of unsafety at work and other adverse working conditions for middle-aged people.



3 Material and methods


3.1 Study design and participants

Data in the present study constitute a subsample from The Swedish Cardio Pulmonary BioImage Study (SCAPIS). This major prospective national observational study with a randomly selected sample of middle-aged persons (50–64 years) from the general population in Sweden (17–19). The study participants in SCAPIS were recruited from six Swedish university hospitals, and at one of these sites (the Linköping site), additional data collection was initiated, focusing on measuring hair cortisol concentrations (HCC). The total sample at this site was N = 5 058 participants; of these, N = 3 462 individuals provided hair samples, which were included in this report. Hair samples and thereby also cortisol measurements were unobtainable in 31.5% (N = 1 596), mainly due to short hair length. Only a few participants with sufficient hair length were hesitant to provide hair samples. All hair samples were analyzed at the research laboratory of Clinical Chemistry at The University Hospital in Linköping, Sweden.



3.2 Questionnaire

The questionnaire includes a comprehensive set of data covering social factors, lifestyle and psychosocial factors. Socioeconomic status was based on educational level and divided into low, medium, and high; smoking was divided into yes, now, or earlier and no. Age was divided into three age groups based on age at study inclusion: 50–54, 55–59, and 60–65. In this studied sample 94.4 % were Swedish and the non-Swedish attendees these were categorized as Nordic, European, or outside Europe. Marital status was divided into single, married/cohabited. The question of economic problems was divided into yes now or earlier and no. A question about self-reported stress was divided into a 2-grade scale of never stressed and quiet or constantly stressed now and the last 5 years. Self-reported health was derived from the SF-36 scale and was dichotomized into good or bad health, and a question about self-reported sleeping habits was also asked. Reports of diagnosed hypertension and elevated plasma cholesterol concentrations were based on self-reports and dichotomized into yes or no. The feeling of dejection was dichotomized into often now or earlier and no. Questions about feeling unsafe at work and forced to change work were divided into yes now or earlier and no. Questions about demand-control-support derived from The Job Demand-Control (JDC) or job-strain models (9, 10).



3.3 Hair cortisol concentration analysis

Hair cortisol was extracted and analyzed through a competitive radioimmunoassay (RIA). The hair samples were cut into small pieces. Each sample was put into a 2 mL QiaGenRB sample tube with a 0.5 mm QuiGen stainless steel bead. All samples from the SCAPIS study (4) were analyzed using the same reagents and calibrators to minimize the risk of between-assay bias influencing the study's conclusions. Hair samples over 5–10 mg were required to maintain a total inter-assay coefficient of variation below 8% for hair extraction and measurement of cortisol by the radioimmunoassay. The method is fully described elsewhere (20).



3.4 Statistical analysis

The study population was described using Chi-square and ANOVA tests to analyze discrepancies between groups, expressed as median and percentage. Categorical measures are reported as counts and percentages. HCC values and the distribution of HCC were described by median cortisol values and interquartile range (IQR). Hair cortisol was analyzed as an indicator of biological stress where the median is reported. Tests of normality were made with Shapiro-Wilk tests. This showed a non-normal distribution of HCC with a long right-hand tail in the distribution, which is why median and IQR were used. The odds ratio and 95% CI were used as risk estimates.

To correct for potential confounding factors or mediating effects, a multivariate regression analysis based on created models with support from the immediate boss as the dependent variable was performed. Three regression models were made to analyze factors associated with support at work from the immediate boss. Model I (basic model) included only demographic characteristics, HCC, and workplace unsafety. Model II included all covariates from Model I plus work-related factors. The final Model III (or fully adjusted model) included all covariates from Model I and Model II plus health-related factors. A p < 0.05 was considered significant in all the analyses. All analyses were performed using SPSS version 28.




4 Results

Of the participants in this study who were working (N = 2724) 9.1 % reported that they did not get support from their immediate boss, while 90.9% reported that they did get support at work. A fraction of 21.3 % of the participants N = 738 in this study reported that they were presently not working.

Comparisons of those who did not get support vs. those who got support from their immediate boss at work revealed that significantly more women (p < 0.001) reported non-support. Those with support or not did not differ in terms of age, education, civil status, smoking, or ethnicity. However, those with non-support at work reported a higher and significant (p < 0.001) bad health (OR 1.63, 95% CI 1.25–2.13) and everyday stress (p < 0.001). They also had tendencies of increased risk for hypertension, high cholesterol, and inferior sleeping habits being in the non-support group. Significantly higher HCC (p < 0.001) could also be seen among those who reported bad health. Being a citizen born outside Sweden only showed some increase in HCC concentration (see Table 1).


TABLE 1 Association and odds ratio between non-support and support from the immediate boss at work concerning socio-demographic and health factors (N = 3 462).

[image: Table 1]

There was almost a double risk OR 2.27 (95 % CI 1.65–2.85) of Feeling unsafe at work (39.2% respective 22.9%, p < 0.001) being in the non-support group at work compared to those with support. Significant differences were also seen concerning the non-support group compared with the support group among those which was forced to change their work (24% vs. 17.6%, p = 0.013, OR 1.47, 95% CI 1.08–2.02), those who reported economic problems (10.5% vs. 6.5%, p = 0.02, OR 1.69 (95% CI 1.10–2.61). Non-support and help from colleagues was the strongest indicator for non-support from the immediate boss, 23.8% vs. 1.7%, p < 0.001 (OR 17.60, 95% CI 11.55–26.83). Even if the participants had to work fast often a difference was seen 48.6 % vs. 36.4%, p < 0.001 (OR 1.65, 95% CI 1.27–2.15). Feeling dejected/sad and always stressed also showed significant differences between the two groups p < 0.001 (OR 2.25 95% CI 1.66–3.05) and p < 0.001 (OR: 2.22, 95% CI 1.68–2.95).

HCC was also raised among those unsupported at work, always stressed, and rarely received colleague support and help. Being on long-term sick leave was also associated with a small rise in HCC (see Table 2).


TABLE 2 Associations between relevant psychosocial work-related factors concerning support at work from immediate boss.

[image: Table 2]

In a set of regression models (see Table 3), demographic, health, and working factors were analyzed as co-variants, with support at work from the immediate bosses as the dependent factor. The variables unsafety at work, HCC, work pace, feeling dejected/sad, sex, and colleague support were independently and significantly associated with non-support from the immediate boss at work.


TABLE 3 Three regression models include demographic, health, and working factors as co-variants with support at work from the immediate bosses, as the dependent variable for the whole study population (N = 3 462).

[image: Table 3]

Different clinical and other measures were analyzed for some defined occupational areas, as shown in Supplementary Table S1. The group “workers” showed higher HCC values and more frequently had hypertension and high cholesterol. A higher percentage of the workers did not get any support from the immediate boss. Individuals in service jobs, police/firefighters/bosses, and the military revealed a higher median HCC than the general median in this study population. Among those who were “academics”, support from the immediate boss was higher than in the general population. Often emotionally affected at work was more frequently seen among health care workers, teachers, and those working in children's care, but even among bosses (see Supplementary Table S1).



5 Discussion

Social support is regarded as an important factor for health and one of the main dimensions of the classical Demand–control–support model within the field of occupational health (10). The main results of this study reveal that social support from the immediate boss and colleagues at work seems to be an important factor for a healthy workplace. Non-support at work from the immediate bosses, supervisors, or managers was in the final multivariate analysis associated with feeling unsafe at work (p < 0.001), higher long-term cortisol levels (p < 0.009), lack of support from colleagues (p < 0.001) also feelings of dejected/sad (p < 0.001) and high work pace (p = 0.03), this was more predominant among women (p = 0.02). All these factors are related to the internal working environment and the individual.

The results also point to the role of leadership in organizations. Some previous studies have shown a relationship between managers' leadership behaviors and job satisfaction and the performance of employees (21). Leaders with a positive and supportive attitude might motivate employees with a shared vision and activate their inner skills and identities. On the other hand, it has also been seen that abusive leader behavior has negative health consequences for employees. Disinterest or even aggression from immediate bosses, supervisors, or managers could drain employee energies and weaken their psychological resourcefulness, which might result in work withdrawal (22). Accordingly, abusive leadership also affects employees' engagement, ultimately affecting their proactive behavior at work (23, 24). It also puts extra stress on employees, leading to psychological distress and adversely affecting the workplace environment.

The factor of support from colleagues was in this study also significantly associated with non-support from immediate bosses. This illustrates that these two factors are intertwined in many aspects and reflect a positive work environment where social support as a culture is present in the whole organization.

A perception within the Demand–Control–Support model is that social support could act as a buffer against the negative effects of a high job demand on health. Several studies have evaluated this hypothesis to predict worker health, even though it has given some inconclusive results (25). Nevertheless, social support at work seems to be mediated by social support from supervisors and coworkers in different studies of the association of job control with job strain (25).

In this study, the stress indicator HCC was significantly associated with the factor support at work. However, in a previous large Swedish study it was found that the demand control model was not associated with saliva cortisol concentrations (26). However, that study focused on measuring spot-time saliva cortisol levels. In contrast, in the present study, we measured long-term stress exposure through cortisol levels in hair, reflecting the mean cortisol levels for months.



6 Strengths and limitations

A major strength of this study is the sample size of middle-aged people and that the participants were randomly selected from the general population. Although the initial purpose of the SCAPIS study was directed toward cardiovascular risk factors, it also included some factors reflecting occupational life. This means that we only have a limited set of relevant factors for measuring psychosocial factors in working life, which gives the analysis some limitations. However, the variables included are well-established and validated.

A general limitation in studies measuring hair cortisol is that individuals with insufficient hair length cannot be included. If insufficient hair length is related to chronic stress, this might be a confounder and impact the results. However, there is no evidence that this might be a confounder in this studied population. A previous analysis of the non-attendees (men without hair samples vs. men with hair samples) in this SCAPIS cohort revealed that they neither differ from the participants concerning socioeconomic background or cardiovascular risk factors (4).” No evidence is at hand that issues and problems in the psychosocial working environment might affect the risk for hair loss.

Ethnicity might be a relevant factor, but in this studied Swedish sample there were relatively few non-Swedish attendees only around 5%. This is mainly explained by the fact that the sample covers older adults in the ages between 50 and 65 years. The Swedish context in this study provides valuable data, but the generalizability of results across contexts in other regions might be limitative. Workplace dynamics may differ significantly in other countries and regions.



7 Conclusions

Lack of social support from immediate bosses and colleagues is associated with an increased risk of feeling unsafe at work and higher long-term stress, as measured by cortisol in hair. There are also physical effects such as tendencies to higher blood pressure and cholesterol levels, perceived bad health, feelings of dejected/sad, and sleeping problems.

The prevention of psychosocial stressors in the workplace should emphasize improving a culture where social support is a focus between colleagues, staff, and employees for a good work environment. Promoting awareness of the link between social support at work and health is an important component of workplace health promotion. Social support at work could serve as a salutogenic factor in the workplace.
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Introduction: The university experience often brings various personal and academic challenges that can negatively impact students’ mental health. This research aimed to evaluate the effect of a mindfulness program on stress, anxiety, depression, sleep quality, social support, and life satisfaction among university students.

Methods: A quasi-experimental study was conducted with 128 participants, divided into experimental and waiting list control groups. The experimental group participated in a mindfulness meditation program consisting of 12 weekly sessions. Pre-test and post-test measurements were performed using the Perceived Stress Scale (PSS-10), the Zung Self-Rating Anxiety Scale (SAS), the Zung Self-Rating Depression Scale (SDS), the Pittsburgh Sleep Quality Index (PSQI), the Medical Outcomes Study Social Support Survey (MOS-SS), and the Satisfaction with Life Scale (SWLS) to assess the variables.

Results: The experimental group showed statistically significant differences between the study phases and the groups after the intervention for all the variables examined (p < 0.05). The effect sizes calculated using the HC3 model were stress (η2 = 0.376), anxiety (η2 = 0.538), depression (η2 = 0.091), sleep quality (η2 = 0.306), social support (η2 = 0.704), and life satisfaction (η2 = 0.510). The mindfulness program was shown to be effective in reducing levels of stress, anxiety, and depression while also improving sleep quality, social support, and life satisfaction in college students.

Conclusion: These findings indicate that mindfulness meditation may be valuable for enhancing psychological well-being in educational settings.
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1 Introduction

Mental health challenges, including stress, anxiety, and depression, are increasingly prevalent among college students, with significant implications for their academic performance and overall well-being (Wu and Liu, 2024). These concerns are particularly pressing in lower-middle-income countries and among students pursuing health sciences careers, where the convergence of academic, clinical, and social pressures compounds mental health risks (Li et al., 2022; Agyapong-Opoku et al., 2024). As students transition to college, they often face a host of novel stressors—greater academic rigor, new social environments, and increased autonomy—that can trigger or exacerbate mental health conditions if not effectively managed (Felton et al., 2022). Unaddressed psychological distress during these formative years may serve as a precursor to long-term health problems, underscoring the need for timely and effective interventions (Emmerton et al., 2024; Turner and Holdsworth, 2024).

In addition to stress, anxiety, and depression, sleep quality has emerged as a critical yet frequently overlooked aspect of student mental health. Inadequate or fragmented sleep patterns can heighten emotional reactivity, impair cognitive function, and lead to a vicious cycle in which stress and worry further disrupt sleep (Perkinson-Gloor et al., 2013; Sun et al., 2024). Over time, poor sleep quality has been linked to increased symptoms of depression and anxiety and a decline in academic performance (Becker et al., 2018). Another essential factor is social support, the perceived availability of emotional, instrumental, or informational aid from peers, family, or community members (Semmer et al., 2008). Strong social networks have been shown to buffer the negative effects of stress and loneliness, improving overall well-being (Franco-O’Byrne et al., 2023). Conversely, insufficient social support may exacerbate psychological distress and hinder students’ ability to cope with academic and personal challenges (Vungkhanching et al., 2017; Dadandı and Çıtak, 2023).

Life satisfaction, or a person’s overarching evaluation of their quality of life, is closely interlinked with these mental health factors (Bramhankar et al., 2023). High levels of stress, anxiety, and depression often diminish life satisfaction, but strong social support and efficient coping mechanisms enhance it (Chia et al., 2024; Çiçek et al., 2024). Given the multitude of pressures university students confront, there is a growing imperative to develop interventions that address these intersecting domains—stress, anxiety, depression, sleep quality, social support, and life satisfaction—comprehensively.

Mindfulness, rooted in ancient meditative practices, has gained considerable attention as a widely accepted complementary and alternative medicine (CAM) approach for improving mental health outcomes among college students (Simonsson et al., 2021; Zheng and Yang, 2024). Defined as the nonjudgmental awareness and acceptance of the present moment, mindfulness cultivates a compassionate orientation toward one’s experiences, fostering emotional regulation and resilience (Bishop et al., 2004; Kabat-Zinn, 2005).

The theoretical basis for mindfulness lies in its capacity to enhance metacognitive awareness, reduce cognitive reactivity, and regulate the hypothalamic–pituitary–adrenal (HPA) axis, reducing cortisol release and thereby alleviating the physiological and psychological symptoms associated with stress and anxiety (Garland et al., 2015). Furthermore, the theoretical framework for mindfulness includes its ability to enhance interoceptive awareness—an individual’s ability to perceive internal bodily states (Farb et al., 2015). Enhanced interoceptive awareness strengthens the experiential self (moment-to-moment awareness). It reduces overidentification with the narrative self (the self-concept over time), promoting a sense of presence and emotional stability (Gibson, 2019).

Previous literature has shown that mindfulness-based interventions can improve psychological well-being in university students, decreasing symptoms of depression, anxiety, stress, and insomnia (Hall et al., 2018; Gallo et al., 2023; Zhang, 2024). However, a systematic review showed that evidence on sleep quality is inconclusive. Although scientific evidence highlights mindfulness’s great potential for the mental health of university students, further research is needed to clearly understand its effects and how they would work in an academic environment (Dawson et al., 2020; Zuo et al., 2023). Evidence also links mindfulness to enhanced social support and life satisfaction, as the practice can increase empathy, emotional regulation, and interpersonal effectiveness (Wilson et al., 2020; MacDonald et al., 2024). Moreover, much of the current research is derived from Western contexts, raising questions about cultural variability in the acceptance and effectiveness of mindfulness-based interventions. It is essential to explore the effectiveness of these interventions in different cultural settings to develop more inclusive and effective programs.

This study aims to address these gaps by evaluating the effects of a mindfulness meditation program on stress, anxiety, depression, sleep quality, social support, and life satisfaction among college students in a culturally diverse academic setting. By comprehensively analyzing these variables, this research seeks to expand the understanding of mindfulness-based interventions and their adaptability across cultural contexts. Ultimately, these insights aim to inform the development of inclusive and effective mental health programs for college students worldwide, contributing to a holistic approach to mental health in higher education.



2 Materials and methods


2.1 Study design, sample, and ethics

The study employed a quasi-experimental research design with pre-and post-test evaluations. A power analysis was completed using ‘G Power 3’ with a moderate effect size, an α level of 0.05, and a power of 0.80. The number of participants required to determine the difference in effect was 128, 64 per group, comprising a control group (CG), which served as a waiting list without treatment, and the experimental group (GE), whose participants underwent a 12-session mindfulness meditation program based on a previous study (Alvarado-García et al., 2022a). The School of Medicine Research Ethics Committee of Cesar Vallejo University, Trujillo, Perú, approved the study protocol (Approval number: 021-CEI-EPM-UCV-2023 - 26/04/2023).



2.2 Instruments


2.2.1 Perceived stress scale (PSS-10)

This 10-item scale measures stressful life circumstances and situations. Respondents are asked to indicate their frequency of occurrence on a 5-point Likert scale (never = 0; almost never = 1; sometimes = 2; fairly often = 3; very often = 4). Items 4, 5, 7, and 8 were reversed (Cohen, 1988). For this study, the validity and reliability test for the local population and context was determined using the item test method, with values greater than 0.48 for each item; additionally, the reliability coefficient of 0.98 was found using the split-half method.



2.2.2 Zung self-rating anxiety scale (SAS)

This scale consists of 20 items, scored from 1 to 4 (1 = none or a little of the time, 2 = some of the time, 3 = good part of the time, 4 = most of the time). The validity and reliability coefficients for the local university population were determined in a previous study, where coefficients greater than 0.40 were found using the item-test method, and a coefficient of 0.89 was found using the split-half method (Alvarado-García et al., 2022b).



2.2.3 Zung self-rating depression scale (SDS)

This scale consists of 20 items. Each item is scored from 1 to 4 (1 = none or a little of the time, 2 = some of the time, 3 = good part of the time, 4 = most of the time). The validity and reliability coefficients for the local university population were determined in a prior study. Coefficients above 0.30 were found by the item-test method, and a coefficient of 0.94 was found using the split-half method (Alvarado-García et al., 2022b).



2.2.4 Pittsburgh sleep quality inventory (PSQI)

This questionnaire contains 18 items grouped into seven components. The score of each item ranges from 0 to 3. The sum of these seven components is the total PSQI score, 0–21. The validity and reliability coefficients for the local university population were determined in a prior study. Coefficients greater than 0.42 for each item were found using the item-test method, and a coefficient of 0.96 was found using the split-half method (Alvarado-García et al., 2023b).



2.2.5 The medical outcomes/ study social support survey (MOS-SS)

This questionnaire consisted of 20 items. The first item reported on the size of the social network. The subsequent 19 items are rated on a five-point Likert-type scale that ranged from 1 “never” to 5 “always” (Sherbourne and Stewart, 1991). For this study, the validity and reliability test for the local university population was determined in a pilot test using the item test method, with values greater than 0.43 for each item; additionally, a reliability coefficient of 0.96 was found using the split-half method.



2.2.6 Satisfaction with life scale (SWLS)

This is a brief 5-item scale designed to assess global cognitive scores of life satisfaction. Participants responded on a 7-point Likert scale, where higher scores indicate greater satisfaction with life (Diener et al., 1985). For this study, the validity and reliability test for the local university population was determined in a pilot test using the item test method, with values greater than 0.51 for each item; additionally, a reliability coefficient of 0.94 was found using the split-half method.




2.3 Study procedure

The present study involved health sciences students enrolled at a private institution in Peru. An awareness session was conducted in all four sections (A, B, C, and D) of a research course. This session aimed to introduce the concept of mindfulness. The primary objective was to inform students and foster an understanding of the intervention’s relevance and benefits for mental health. Following the awareness session, students completed an interest survey with the question, “If given the opportunity to participate in a mindfulness program, would you be willing to join?” This survey gaged willingness to participate rather than preferences for the program. While the responses were slightly higher in sections B and D, the differences were not statistically significant (Supplementary Table S2). These sections were selected to ensure sufficient participation and adherence to the program. Section B was designated as the control group (CG), and Section D was assigned as the experimental group (EG) (Figure 1, Flowchart of the study). The study included university students currently enrolled in a research course. Participants were required to meet specific scores on the instruments: PSS-10 scores >9, SAS and SDS scores >49, and PSQI scores >5. These thresholds were selected to ensure the inclusion of individuals who might benefit the most from the mindfulness program. Additionally, all participants provided written informed consent and committed to attending all mindfulness sessions and completing pre-and post-test assessments. On the other hand, participants were excluded if they had prior experience with mindfulness-related practices such as meditation, tai chi, or yoga to avoid potential bias from pre-existing familiarity with these techniques. Those who underwent psychiatric treatment, took psychotropic medications, or actively experienced substance abuse were also excluded to minimize confounding variables. Pregnant individuals were not eligible to participate, given the physiological and psychological changes associated with pregnancy that could influence the study variables. Furthermore, participants enrolled in other psychological or wellness interventions during the study period were excluded to ensure the integrity of the study’s findings. After the groups were established, a pretest was administered with all the instruments. Then, 12 weekly sessions were booked, each lasting 60 min. The mindfulness meditation program was run under the direction of a qualified mindfulness teacher. There were also compliance report forms and daily mindfulness meditation audio recordings. After completing the program, the post-test was conducted in both groups using the same methodology as the initial evaluation. The duration of the program lasted 3 months. Furthermore, all participants received detailed information on the research goals. They indicated their agreement to participate by signing an informed consent form distributed alongside the pretest. This process ensured that the identities of the participants remained anonymous. It was also specified that the collected data would be treated with the utmost confidentiality. The research followed the ethical principles of the Declaration of Helsinki (World Medical Association, 2013).
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FIGURE 1
 Flowchart of the study. This figure illustrates the study’s enrollment, allocation, intervention, and analysis phases, adapted from CONSORT guidelines.




2.4 Data analysis

The means and standard deviation (SD) of all variables were determined. Pearson’s Chi-square and Fisher’s exact tests examined differences in the participants’ sociodemographic and clinical data. The Wilcoxon and Mann–Whitney U tests assessed differences between study phases and groups. These tests were selected because the data did not conform to a normal distribution. In addition, covariance (ANCOVA) analysis was performed to control for baseline differences, with pre-test scores included as covariates. Considering deviations from normality and homoscedasticity, the robust HC3 model was applied to provide more accurate standard errors. Mediation and moderation analyses were conducted using the PROCESS macro (models 4 and 1, respectively) with 5,000 bootstrap samples. All analyses were performed using Prism 8 (GraphPad, CA, USA), SPSS version 27 (IBM Corp., Armonk, NY, USA), and PROCESS version 4.2.




3 Results


3.1 Sociodemographic and clinical characteristic

Table 1 displays the socio-demographic and clinical data of the analyzed participants, comprising 51 (39.8%) males and 77 (60.2%) females. The CG group comprised 27 males (42.2%) and 37 females (57.8%). In contrast, the EG group comprised 24 males (37.5%) and 40 females (62.5%). Regarding age, the range from 18 to 25 and 26 to 35 was the majority, with 52 (40.6%) and 69 (53.9%) participants with almost the same distribution in both groups. Gender and age showed no statistically significant differences (p > 0.05). Most participants of CG and EG are unmarried in terms of marital status. Likewise, the majority of both groups did not have any clinical treatment. There were no statistically significant differences between the groups regarding marital status and clinical treatment provided (p > 0.05).



TABLE 1 Participant socio-demographic and clinical data.
[image: Table1]



3.2 Effect of the mindfulness intervention on stress

Figure 2A, displays changes in stress scores. Medians and IQR were used since the data did not conform to normal distribution. Regarding stress (A), there was no significant difference between CG and EG at the pretest (p = 0.770). However, in the posttest, significant differences were shown (p = 0.000) according to the Mann–Whitney U test. In addition, when comparing study phases, the CG showed no significant differences between the pretest and posttest phases (p = 0.159), remaining constant in both phases. In contrast, in the EG, the stress level significantly decreased after the intervention (p = 0.000), with the median reducing from 26.00 (IQR: 22.75–29.00) in the pretest to 19.00 (IQR: 15.00–21.00) in the posttest, showing significant differences (p < 0.05), according to Wilcoxon test.

[image: Figure 2]

FIGURE 2
 Changes in psychological variables before and after mindfulness intervention. It represents the median and interquartile range (IQR) for (A) Stress, (B) Anxiety, (C) Depression, (D) Sleep quality, (E) Social support, and (F) Life satisfaction. Bars sharing the same lowercase letter do not differ significantly, while bars with different letters denote significant differences between groups (p < 0.05) as determined by the Mann–Whitney U test. The ‘ns’ symbol denotes no significant difference between pre-and post-intervention phases within the same group, while the asterisk (*) indicates a significant difference (p < 0.05) within phases based on the Wilcoxon test.




3.3 Effect of the mindfulness intervention on anxiety

Figure 2B, illustrates the changes in anxiety scores, where CG and EG did not show significant differences at the pretest (p = 0.716). However, in the post-test phase, significant differences were observed between both groups (p = 0.000). When comparing the study phases, the CG did not show significant differences between the pretest and posttest (p = 0.061), remaining stable. In contrast, the EG presented a significant reduction in anxiety after the intervention (p = 0.000), with a decrease in the median from 59.50 (IQR: 57.25–63.00) in the pretest to 51.00 (IQR: 48.00–55.75) in the posttest, showing statistical differences (p < 0.05).



3.4 Effect of the mindfulness intervention on depression

Depression outcomes are displayed in Figure 2C, where no significant differences were found between groups in the pretest phase (p = 0.694). However, in the post-test phase, significant differences were detected between both groups (p = 0.000). Regarding the study phases, the CG did not show significant changes between the pretest and posttest (p = 0.985). At the same time, the EG experienced a significant reduction in depression levels after the intervention (p = 0.000), with a median that went from 55.00 (IQR: 50.00–61.00) in the pretest to 50.00 (IQR: 48.00–55.00) in the posttest (p < 0.05).



3.5 Effect of the mindfulness intervention on sleep quality

Figure 2D, illustrates the changes in sleep quality scores. There were no significant differences between the CG and the EG (p = 0.825) in the pretest; however, in the posttest phase, significant differences were observed between the groups (p = 0.000). When comparing the study phases, the CG showed no significant differences between the pretest and posttest (p = 0.062). In contrast, in the EG, a significant improvement in sleep quality was observed after the intervention (p = 0.000), with the median decreasing from 7.00 (IQR: 4.00–8.75) to 4.00 (IQR: 2.00–6.00).



3.6 Effect of the mindfulness intervention on social support

Figure 2E, shows the changes in social support scores. At the pretest, no significant differences were observed between the CG and EG (p = 0.201); but the post-test groups showed significant differences (p = 0.000). Regarding the study phases, an effect of mindfulness was demonstrated in the posttest phase, where a significant increase in social support was observed after the intervention (p = 0.000) in the EG, with an increase in the median from 30.00 (IQR: 21.25–33.00) in the pretest to 55.00 (IQR: 46.00–61.00) in the posttest.



3.7 Effect of the mindfulness intervention on life satisfaction

Figure 2F, depicts the changes in life satisfaction scores. At the pretest, no significant differences were observed between the CG and the EG (p = 0.810). In contrast, in the post-test phase, significant differences were observed between the groups (p = 0.000). There were no significant changes in the CG between the pretest and posttest phases (p = 0.073). In contrast, in the EG, life satisfaction increased significantly after the intervention (p = 0.000), with the median increasing from 18.00 (IQR: 14.25–19.00) in the pretest to 25.00 (IQR: 22.00–29.00) in the posttest.

In addition, Supplementary Table S1 provides detailed descriptive and inferential statistics for stress, anxiety, depression, sleep quality, social support, and life satisfaction. This table summarizes median scores, IQR, and statistical comparisons between the CG and the EG across the pretest and posttest phases. These results support the findings in Figure 2 and provide a comprehensive overview of the observed changes in both groups.

To further validate these findings, ANCOVA and HC3 models were performed to assess the robustness of the intervention effects on each variable, adjusting for baseline differences and ensuring the reliability of the observed outcomes.



3.8 ANCOVA and robust HC3 analysis results

ANCOVA was conducted to confirm these findings while accounting for potential covariates (Table 2). As the data did not follow a normal distribution and to account for potential heteroscedasticity, parameter estimates with robust standard errors were also computed using the HC3 method (Table 3). In this sense, Table 2 demonstrates that the mindfulness intervention had a significant effect on post-intervention stress levels, as evidenced by the model’s F-statistic (47.209, p < 0.001) and the large effect size (partial η2 = 0.430). Moreover, the group effect (F = 76.940, p < 0.001, η2 = 0.381) confirms that the experimental group experienced a considerable reduction in stress after the intervention. In addition, the statistical power for these effects was 1.000, indicating high confidence in the results. The HC3 robust model further confirms these findings in Table 3, where the group effect remains significant (B = 8.090, p < 0.001, partial η2 = 0.376), with an observed power of 1.000, ensuring the robustness of the intervention’s effects. Similarly, the ANCOVA analysis for anxiety reveals a significant reduction in anxiety levels post-intervention, with the model showing a large effect size (partial η2 = 0.586) and a significant group effect (F = 150.647, p < 0.001, η2 = 0.547). These results were also supported by the robust standard error model, where the group effect remained significant (B = 9.800, p < 0.001, partial η2 = 0.538). This highlights the intervention’s effectiveness in reducing anxiety levels.



TABLE 2 ANCOVA results for psychological variable.
[image: Table2]



TABLE 3 Parameter estimates with robust standard errors.
[image: Table3]

In addition, the ANCOVA analysis for depression revealed a significant effect with an F-value of 6.340, p = 0.002, and a moderate effect size (partial η2 = 0.092) with an observed power of 0.893. The HC3 model, which adjusts for heteroscedasticity, confirmed this effect, with the group difference remaining significant (p < 0.001) and a confidence interval that does not cross zero [1.599–5.633]. The observed power was 0.941, further reinforcing the robustness of these findings. Although the partial η2 value of 0.091 indicates a modest effect, the significant results in both the ANCOVA and HC3 models suggest that the mindfulness intervention had a meaningful impact on reducing depression levels in the experimental group. For sleep quality, both models show consistent findings. The ANCOVA results (Table 2) show a significant effect of the intervention (F = 52.601, p < 0.001, partial η2 = 0.296), with an observed power of 1.000. The HC3 model confirms these findings, with a significant group effect (B = 2.760, p < 0.001, partial η2 = 0.286) and an observed power of 1.000, demonstrating the consistent impact of mindfulness on enhancing sleep quality. In addition, social support showed the most substantial effect of the intervention, as seen in both the ANCOVA (F = 312.865, p < 0.001, partial η2 = 0.715) and the robust model (B = −25.319, p < 0.001, partial η2 = 0.704), indicating that mindfulness had a profound influence on improving participants perceived social support. These results suggest that the intervention was particularly effective in fostering a sense of social connectedness. Finally, life satisfaction also improved significantly following the intervention. The ANCOVA analysis showed a significant group effect (F = 132.425, p < 0.001, partial η2 = 0.514), which was mirrored by the robust model results (B = −8.047, p < 0.001, partial η2 = 0.510). These findings indicate that mindfulness contributed to enhancing life satisfaction among the participants.



3.9 Exploration of mediators and moderators

As the results of the ANCOVA and HC3 models revealed significant effects on sleep quality, social support, and life satisfaction, we explored their potential as mediators or moderators in explaining the reduction in stress, anxiety, and possibly depression after the mindfulness intervention. In this sense, Table 4 shows the mediation analysis, where the direct effect of the mindfulness intervention on anxiety, as mediated by sleep quality, was negative (−0.30), but the indirect effect had a p-value of 0.07, indicating no significance. For stress, social support was tested as a mediator. Although the direct effect was also negative (−0.40), the indirect effect showed a borderline significance (p = 0.05). While this suggests a potential partial mediation, it is not strong enough to be considered a definitive mediating effect; however, further research is needed to confirm this role. For life satisfaction as a mediator of depression, neither the direct (−0.20) nor the indirect effect (−0.01) was significant (p = 0.15). Finally, Table 5 shows the moderation analysis where the interaction terms between the group and the moderators were all non-significant. Specifically, social support did not significantly moderate the relationship between mindfulness and anxiety (p = 0.45), and neither life satisfaction nor sleep quality moderated the effects on stress (p = 0.65) or depression (p = 0.75), respectively. These results suggest that although social support and life satisfaction play key roles in the psychological outcomes post-intervention, they do not act as significant moderators in this context.



TABLE 4 Mediation analysis results for the effect of mindfulness on psychological outcomes.
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TABLE 5 Moderation analysis results for the effect of mindfulness on psychological outcomes.
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4 Discussion

Students’ mental health is essential in helping them develop their potential. A positive mental health status improves students’ ability to concentrate, manage stress, and adapt to academic challenges, crucial skills for academic success (Garces et al., 2024). Mindfulness benefits college students by improving mental health, developing coping skills, and promoting adjustment to the educational environment (Ramler et al., 2016).

Several studies agree with our results, revealing that mindfulness interventions reduce symptoms of anxiety, depression, stress, and insomnia (Sousa et al., 2021; Gallo et al., 2023; González-Martín et al., 2023). The psychological and neurological mechanisms that underlie mindfulness act synergistically. Mindfulness enables individuals to observe their thoughts and emotions non-judgmentally. This practice mitigates the activation of the hypothalamic–pituitary–adrenal axis (HPA) axis responsible for stress responses, thus reducing cortisol levels (Bergen-Cico et al., 2014; González-Martín et al., 2023). At the same time, this practice improves emotional regulation of the prefrontal cortex—key in modulating decision-making and emotional responses—and decreases amygdala activity, reducing fear and anxiety (Ng et al., 2023; Zheng et al., 2024). This dual regulation not only alleviates symptoms of anxiety and depression but also enhances sleep quality by reducing mental hyperactivation, a significant barrier to rest.

Furthermore, by reducing rumination, mindfulness interrupts the cycles of repetitive negative thoughts characteristic of depression, fostering emotional well-being (Sommerhoff et al., 2023). This would act as a holistic mechanism whose cascading effect would not only alleviate depressive symptoms but would also reduce anxiety by decreasing constant worry and stress by improving the ability to face difficult situations without an exaggerated emotional reaction. Likewise, greater emotional well-being would translate into greater relaxation and mental tranquility, which can facilitate falling asleep and improve its quality.

However, a study reported that it only found an improvement in sleep quality but without a significant effect on anxiety and depression (Fu et al., 2022). Similarly, another study found more substantial reductions in anxiety levels than in depression (Sun et al., 2022). It is important to note that the connections between stress, anxiety, depression, and sleep quality are clear and well-documented (Mayers et al., 2009; Blake et al., 2018; Kalmbach et al., 2018; Hertenstein et al., 2019). These conditions often coexist and influence each other in complex ways; for instance, not all people with insomnia will develop depression, and not all cases of depression are caused by insomnia (Turek, 2005). The interaction between these conditions is complex, and further research is needed to understand the underlying mechanisms and develop effective interventions.

The pandemic context adds another layer of complexity. Anxiety amplified by quarantine measures probably influenced the effectiveness of mindfulness in anxiety-related symptoms. In contrast, it did not have the same impact on depression, possibly because underlying factors that exacerbate depression, such as prolonged social isolation and hopelessness or experiencing multiple stressors, may have influenced the symptoms to decrease, although not substantially (Ettman et al., 2022).

Additionally, individual variability in mindfulness practice is a key factor that can influence intervention outcomes, especially in contexts where anxiety, depression, and sleep quality are sought. Some participants may be able to integrate mindfulness techniques more quickly, allowing them to experience immediate improvements in areas such as sleep quality and anxiety, which tend to respond promptly to emotional regulation and mental relaxation practices. However, participants with more entrenched depressive symptoms may have difficulty adopting these techniques in a short period as depression is linked to more chronic and complex thought patterns, which require a longer and more sustained approach (Breedvelt et al., 2019). Therefore, the duration of the intervention is another factor to consider, particularly when addressing chronic conditions like depression.

ANCOVA and the HC3 model showed substantial reductions in stress and anxiety, while depression exhibited more modest effects. These findings are consistent with a meta-analysis of mindfulness-based interventions in university students, where researchers reported significant reductions in stress and anxiety. However, the effects on depression were not as consistent; the evidence on sleep quality was inconclusive (Dawson et al., 2020). This suggests that while mindfulness has clear benefits for stress and anxiety, its limitations in treating depression warrant further investigation.

Our results also showed a significant improvement in social support and life satisfaction. Mindfulness training enhances the perception of social support and diminishes interpersonal sensitivity and negative emotions (Zhang, 2023). This may be because mindfulness fosters greater self-awareness and emotional regulation, helping people better manage their emotional reactions in social interactions (Freudenthaler et al., 2017). This allows individuals to be more empathetic and less reactive, improving the quality of their relationships and, therefore, the perception of social support (Acoba, 2024). Mindfulness practice also develops greater compassion toward oneself and others, encouraging more open and non-judgmental attitudes in social interactions (O’Connor et al., 2015; Godward et al., 2019).

This openness facilitates the construction of more substantial and genuine relationships, increasing the perception of social support. Mindfulness may enhance social awareness and relationship skills, which are essential components of social intelligence (Feuerborn and Gueldner, 2019) and are key to establishing good relationships in an academic context.

Besides, the mindfulness-to-meaning model indicates that mindfulness improves positive cognitive reappraisal and emotional regulation, leading to increased well-being (Garland et al., 2015). This improvement in self-perception and emotional regulation translates into greater life satisfaction. Evidence also suggests that both core self-evaluation and negative affect mediate the effect of trait mindfulness on life satisfaction, aligning with the mindfulness-to-meaning perspective. In particular, trait mindfulness influences life satisfaction through two mediation pathways— “core self-evaluation → positive affect” and “core self-evaluation → negative affect”—highlighting the combined significance of cognitive and emotional factors in understanding how trait mindfulness fosters life satisfaction (Li et al., 2022). These insights advance the theoretical understanding of how trait mindfulness relates to life satisfaction and offer valuable guidance for enhancing overall well-being.

In addition, ANCOVA and the HC3 model support these results, showing the most robust result for social support. This implies that mindfulness interventions help improve individual well-being and social dynamics, enhancing the sense of belonging to a community (Fagioli et al., 2023). Social support is a critical buffer against stress and promotes resilience, particularly in demanding settings such as university life or high-pressure workplaces (Hefner and Eisenberg, 2009; Feeney and Collins, 2015). By cultivating mindfulness skills, people may become more attuned to their social environments, foster more supportive connections, and have increased feelings of belonging and general well-being (Lindsay et al., 2019). This highlights the need to integrate mindfulness-based interventions into comprehensive strategies to improve social connectedness and mental health in educational settings. However, our results did not show a significant mediation effect of sleep quality, social support, or life satisfaction on anxiety, stress, or depression. Therefore, these variables are not mechanisms that explain the effect of mindfulness on stress and anxiety; instead, more specific mechanisms, such as rumination, worry, self-compassion, cognitive reactivity, aversion, attention regulation skills, and positive affect, could explain these effects (Maddock and Blair, 2023). However, in the case of depression with more established cognitive patterns, changes may be inconsistent depending on the severity and duration of symptoms (Diehr et al., 2006).

Regarding moderation, the results also showed no significant effects on sleep quality, social support, or life satisfaction as moderators in the relationships between mindfulness and anxiety, stress, or depression. A study found that factors such as the intensity and duration of stressors can affect the success of mindfulness in buffering stress or anxiety. However, these moderating effects depend on the specific types of stressors they face and how well individuals integrate mindfulness techniques into their daily lives (Westphal et al., 2021). In their study, these researchers also found that mindfulness moderated the adverse impact of low social support on depression, suggesting that individuals with higher levels of dispositional mindfulness were less affected by limited social support. At the same time, our study did not observe significant moderating effects of social support. This implies that the observed effects of the mindfulness intervention appear to be direct, at least in the context, population, and variables we studied, requiring further research on the possible mechanisms through which mindfulness impacts mental health.

Furthermore, a study emphasized the role of mindfulness in improving emotional regulation and reducing stress, suggesting that mindfulness facilitates better coping mechanisms by helping people decenter from negative emotions and reframe their experiences (Galindo et al., 2020). This resonates with the Mindfulness-to-Meaning Theory (Garland et al., 2015), which provides a theoretical framework that aligns with this study’s findings. According to this theory, mindfulness enables individuals to decenter from stress evaluations, fostering a metacognitive state that broadens attention to novel information. This process facilitates positive cognitive reappraisal, enhances emotional regulation, and fosters a sense of meaning in life. Therefore, mindfulness possesses the capacity to target core emotional and cognitive processes. These mechanisms may elucidate why mindfulness directly impacted stress, anxiety, and depression in this study without significant mediation through variables such as sleep quality or social support.

Cultural factors also play a role in mindfulness interventions among university students. Indeed, a Turkish version of an internet-based mindfulness intervention demonstrated feasibility and acceptability, although it showed limited improvements in depression and anxiety (Balci et al., 2024). In Indonesia, a culturally adapted internet-delivered mindfulness intervention significantly improved psychological distress and well-being among university students (Listiyandini et al., 2024). Besides, research on Asian American and European American college students found that acting with awareness and nonjudging were inversely associated with negative mental health outcomes in all groups, while observing was positively linked to anxiety and stress among Asian Americans (Jo and Pan, 2024). These findings underscore the importance of cultural and contextual factors in shaping mindfulness outcomes. The coastal Peruvian population studied here, distinct in its exposure to Westernized practices and stressors, likely influences the acceptance and effectiveness of mindfulness interventions. This may explain the moderate results observed for depression in this study, as well as the lack of significant mediation and moderation effects in the analyzed variables. However, Peru’s cultural diversity suggests that these findings might differ in highland or jungle populations, where traditional values and stressors are distinct. Moreover, these findings reinforce that mindfulness interventions may have direct effects in certain contexts, as observed here, rather than being mediated through variables such as social support or sleep quality. This direct effect could also be attributed to the unique socio-cultural dynamics of the coastal Peruvian population, suggesting that mindfulness practices must be adapted to resonate with specific cultural needs and expectations. By addressing these gaps, this research contributes to the growing body of evidence on mindfulness interventions’ global adaptability and limitations, particularly in underrepresented cultural contexts such as Peru. It also emphasizes the need for culturally tailored mindfulness practices to optimize outcomes in diverse populations.

The limitations of this study must also be considered. Although the sample size was adequate according to the power analysis, and the groups were homogeneous, coinciding with other similar studies in the Peruvian context (Alvarado García et al., 2018; Alvarado-García et al., 2022a, 2023a), a more significant number of participants could have increased the precision of the results, especially in moderation and mediation analysis. This would have allowed for greater generalization. Furthermore, the quasi-experimental design introduces a potential bias, limiting the ability to attribute the observed effects exclusively to the mindfulness intervention. The duration of the intervention, 12 sessions, may have been insufficient to observe significant improvements in some variables, such as depression, which may require more time to show changes. Likewise, the lack of long-term follow-up prevents the evaluation of the durability of the effects. In addition, only self-report instruments were used, which introduces the risk of response biases, such as social desirability bias or lack of precision in self-assessment. Physiological measures (such as heart rate variability or cortisol) were not included to complement self-reports and more objectively assess the effects of mindfulness on stress and anxiety. Another potential limitation is the selection of sections based on the willingness to participate, which can introduce a risk of selection bias. While the differences in willingness were not statistically significant, participants in these groups could have had higher initial motivation. This could influence their engagement with the intervention and the generalizability of the findings to less motivated populations. Future studies should consider randomized group assignments to mitigate this risk. In addition, future research may explore other moderating factors, such as resilience and family support. These limitations may guide future studies toward more robust designs with greater controls to generate a more complete understanding of the effects of the mindfulness intervention.

In addition, our findings underscore the practical value of incorporating mindfulness programs into university settings to reduce stress and anxiety and to enhance social support and life satisfaction. They also suggest that mindfulness primarily operates through emotional self-regulation and focused awareness mechanisms, as sleep quality and social support showed no significant mediating effects. This opens avenues for further research on cultural factors, the duration and intensity of mindfulness training, and other potential mediators—such as self-compassion and metacognition. Finally, the importance of adapting mindfulness interventions to specific sociocultural contexts, especially in regions with limited contemplative traditions, underscores the need for culturally sensitive approaches to optimize acceptance and impact.



5 Conclusion

The findings of this study indicate that the mindfulness intervention was effective in improving the mental health of university students, generating direct and significant effects on reducing stress, anxiety, and depression, as well as improving sleep quality, social support, and life satisfaction. The analyses performed, both ANCOVA and the robust HC3 model, support these findings, showing that the most robust improvements occurred in social support, highlighting the importance of this variable in general psychological well-being. However, no significant evidence of mediation or moderation by sleep quality, social support, or life satisfaction was found in the relationships between mindfulness and psychological variables, suggesting that the effects of mindfulness were direct in this context. Despite these limitations, the results support the implementation of mindfulness interventions to improve mental well-being in the university setting.
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Background: Sleep is foundational for adolescent psychosocial outcomes though often compromised by normative developmental changes and external factors.

Methods: This cross-sectional study examined sleep quality as a mechanism linking stress and psychosocial outcomes and explored gender differences.

Results: Adolescents (N = 236; Mean = 15.66; SD = 1.07, 46.19% female) completed self-report measures assessing sleep quality and psychosocial outcomes. Structural equation modeling was used to test the potential mediating effect of sleep quality on associations between stress and psychosocial outcomes. Results indicated sleep quality accounted for 82.0% of the total effect of stress on school functioning (β = −0.45, p < 0.001) and 61.9% of the total effect of stress on pain (β = 0.14, p < 0.001). A larger indirect effect of sleep quality on school functioning (βdiff = −0.27, p = 0.006) emerged for boys than girls, and the effect of sleep quality on pain was significant only for girls (β = 0.20, p = 0.003, 65.0% of total effect).

Conclusion: Sleep quality explained a large proportion of the cross-sectional association between stress and school functioning and pain. Sleep quality represents a modifiable transdiagnostic pathway that may buffer the effects of stress in adolescence.
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1 Introduction

Adolescence, which is typically defined as the second decade of life, ages 10–19 (Singh et al., 2019), is associated with many biological, psychological, and social changes (Steinberg, 2005). This developmental window is also associated with heightened sensitivity to stress (Romeo, 2010), or the subjective physiological, cognitive, emotional, and/or behavioral experience of an individual when their demands exceed their coping capacities (Lazarus, 1966; Cohen et al., 1995). Since the COVID-19 pandemic, adolescent stress levels have increased, with nearly 70% of adolescents reporting higher levels of stress (Mayne et al., 2021), with rates generally higher for female adolescents (Østerås et al., 2016). These effects have had consequences on multiple psychosocial domains, including school functioning, peer functioning, and pain (Kaczynski et al., 2021). Although some stress can be beneficial for development, extensive longitudinal research indicates that high levels of stress in youth can increase risk for mental health disorders (Grant et al., 2004; Lindholdt et al., 2022) and be associated with numerous negative psychosocial outcomes, including challenges with school functioning, peer relationships, and pain (Østerås et al., 2016; Gazelle and Rubin, 2019).

Adolescents also undergo normative changes in sleep, which, similar to stress, have been impacted by the pandemic. Sleep relates to many health and psychosocial domains in adolescence, such as depression (Lovato and Gradisar, 2014), risk-taking (Short and Weber, 2018) and even suicidal behavior (Baldini et al., 2024). Adolescent sleep is also often quite variable (Dong et al., 2019). Although some adolescents reported less daytime sleepiness and longer sleep duration during the pandemic (Becker et al., 2021), difficulties initiating and maintaining sleep increased significantly for adolescents, and meta-analytic work points to an overall negative impact on sleep from pre- to post-pandemic onset (Corrêa et al., 2024). These pandemic-related changes may be associated with decreases in structure and demands alongside increases in general distress, sadness, and loneliness (Becker et al., 2021). Underlying many adolescent sleep difficulties are normative developmental changes including alterations to the sleep/wake homeostatic process and the circadian timing system (Carskadon, 2011). Although the American Academy of Sleep Medicine recommends that adolescents sleep between 8 and 10 h each night (Paruthi et al., 2016), most youth report lower sleep duration, poor sleep satisfaction, and poor sleep quality (Dong et al., 2019). Differences related to gender also suggest that females (Marczyk Organek et al., 2015) and nonbinary adolescents (Harry-Hernandez et al., 2020) get less sleep than male adolescents. The mechanisms by which these gender differences emerge are hypothesized to be related to pubertal timing and onset of menses (Johnson et al., 2006; Knutson, 2005; Holm et al., 2009).

Sleep may mediate associations between stressful psychosocial factors in adolescence (Peltz et al., 2019). Poor sleep quality is cross-sectionally associated with chronic stress, and increased levels of stress contribute to worse sleep quality (Amaral et al., 2018). Sleep disturbances are also closely related to school-related difficulties as poor sleep quality can lead to increased levels of daytime sleepiness, often associated with worse school performance across genders, both cross-sectionally and longitudinally (Dewald et al., 2010; Fredriksen et al., 2004). Insufficient sleep is also associated with poor academic achievement and weakened emotional-behavior regulation (Schmidt and Van der Linden, 2015). Likely related to sleep-related difficulties with emotional-behavioral regulation, ongoing sleep disturbance is also associated with worse interpersonal and social functioning (McGlinchey et al., 2017). Further, sleep is also bidirectionally associated with pain. In adolescents with chronic pain conditions, which typically affect females more than males, poor sleep is associated with increased next-day pain, and increases in pain impact quality of sleep (Bromberg et al., 2012). Less studied, however, is the interplay between sleep and pain intensity in adolescents without diagnosed chronic pain conditions. Investigating sleep as a potential mediator between stressful psychosocial factors is critical as its transdiagnostic nature (Harvey et al., 2011; Phillips et al., 2024) and demonstrated modifiability (Harvey et al., 2018) position it as a promising mechanism of and target for adolescent psychosocial intervention.

The goal of the current cross-sectional study was to take a biopsychosocial approach to examining the potential mediating effects of sleep quality on associations between stress and school functioning, peer functioning, and pain in a community sample of US adolescents, following the emergency phase of the pandemic. Biologically, our proposed model includes factors relevant to physical health, such as pain. Psychobiologically, our model incorporates sleep and stress, both of which can impact psychological functioning as well as physical well-being (Morales-Muñoz and Gregory, 2023). Finally, our model examines peer functioning and school functioning, which are critical psychosocial elements of adolescent well-being (Becker et al., 2015). We hypothesized that sleep quality would explain, to some extent, the associations between stress and decreased school functioning, decreased peer functioning, and increased pain. In addition, we investigated binary gender differences for the potential explanatory association of sleep quality with these psychosocial constructs.



2 Materials and methods


2.1 Participants and procedures

Participants were recruited online through the Lookit platform (Lookit, 2024), an established research platform designed for family-based studies which provided detailed information about the study (e.g., time commitment, compensation, benefits, risks, contact information). Interested participants were invited to create an account and subscribe to the Lookit website. Participants were recruited in March 2023 using a convenience sampling method. English-speaking adolescents were considered eligible for participation if they were between 14 to 18 years of age and reported no diagnosis of any chronic pain conditions. Only youth receiving treatment for chronic pain were excluded. Adolescent participants and their parents provided informed assent and consent, respectively, online. The survey was delivered via REDCap Platform (Harris et al., 2009), and data was captured and stored in REDCap, a secure, HIPAA compliant web-based application. Participants were compensated with a $10 gift card for study participation. This study was approved by the Boston Children’s Hospital IRB. This is a preliminary analysis focusing on adolescents without chronic pain, further we aim to compare this data with our clinical sample in future work.



2.2 Measures


2.2.1 Demographics

Demographic questions assessed participant’s age, race, ethnicity, self-reported gender, grade in school, and caregiver educational attainment.



2.2.2 Pain

To identify adolescents reporting pain, participants were asked to endorse (yes/no) whether they had experienced any type of aches or pain within the last month (i.e., “Have you experienced any type of aches or pain within the last month (e.g., headache, stomachache, limb pain)?”). For participants who endorsed this item, the Numerical Rating Scale (Von Baeyer et al., 2009) was used to assess average pain intensity on a 0–10 scale (i.e., “Please indicate your average pain level on a scale of 0 = no pain to 10 = worst pain imaginable”).



2.2.3 School functioning

The SChool REfusal EvaluatioN Scale (SCREEN) for adolescents (Gallé-Tessonneau and Gana, 2019) is a validated self-report questionnaire comprising 18 items assessing school functioning across multiple domains: Anxious Anticipation (5 items, score range from 5 to 25), Difficult Transition (4 items, score range from 4 to 20), Interpersonal Discomfort (5 item, score range from 5 to 25), and School Avoidance (4 item, score range from 4 to 20). Items were scored on a 5-point scale 1 = Does not apply to me at all to 5 = Applies to me completely. Sample items include: “I’m afraid of what others in my class think of me” and “I tell my parents that I do not want to go to school and I want to stay at home”. The total SCREEN score is the sum of all items. Higher scores indicate worse school functioning. Score ranges from 18 to 90 points. Cronbach’s alpha for the SCREEN in the current study was 0.95, indicating excellent internal reliability.



2.2.4 Psychological stress

The Patient Reported Outcomes Measurement Information System (PROMIS) (Cella et al., 2010) Pediatric Psychological Stress is a validated self-report assessment of patient outcomes across multiple health domains (Bevans et al., 2018). The current study used the Short Form version of the PROMIS Psychological Stress measure, comprising 8-items (e.g., “I feel stressed,” and “I feel that my problems kept piling up”). Participants reported the frequency of stress related items in the past 7 days on a 5-point Likert scale: 1 = Never to 5 = Almost Always. Raw scores were summed and converted into standardized T-scores. The PROMIS scale has demonstrated good reliability and validity in children and adolescents. Raw scores range from 8 to 40 points, and t-scores from 37.6 to 85.4, thus higher scores indicate higher psychological stress. Cronbach’s alpha for this measure in the current study was 0.97, suggesting excellent reliability.



2.2.5 Peer relationships

The Patient Reported Outcomes Measurement Information System (PROMIS) (Cella et al., 2010) Pediatric Peer Relationship is a validated self-report assessment (Dewalt et al., 2013). This study used the Short Form version of the PROMIS Peer Relationship, which is comprised of 8 items assessing quality of peer relationships in the past 7 days on a 5-point Likert scale (1 = Never to 5 = Almost Always). Sample items include: “I felt accepted by other kids my age,” and “I was able to count on my friends.” Raw scores were summed and converted into standardized T-scores. Raw scores range from 8 to 40 points, and t-scores from 18.6 to 66.1, thus higher scores indicate better peer relationships. Cronbach’s alpha for this measure in the current study was 0.90, indicating excellent reliability.



2.2.6 Sleep quality

The Adolescent Sleep–Wake Scale (ASWS) (LeBourgeois et al., 2005) is a validated 10-item self-report questionnaire, which assesses sleep quality in the past month. Three subscales comprise the ASWS: going to bed (e.g., “When it’s time to go to bed, I want to stay up and do other things”); falling asleep and reinitiating sleep (e.g., “When it’s time to go to sleep (lights-out), I have trouble settling down”); and returning to wakefulness (e.g., “In the morning, I wake up and feel ready to get up for the day”) (Shahid et al., 2011). Total scores were obtained by summing all subscales, ranging from 6 to 60 points. Participants ranked how often certain sleep statements were true for them in the past month on a 6-point Likert scale (1 = Never to 6 = Always). Higher scores indicate higher sleep quality. The maximum score in each subscale is 5. Cronbach’s alpha for the ASWS in the current study was 0.87, indicating good reliability.




2.3 Data analysis

Analyses were conducted using Python utilizing libraries such as pandas, used to conduct descriptive and correlational analyses of the following variables, including their relevant subscales: demographics, sleep quality, psychological stress, peer relationships, school functioning, and pain. For correlational analyses, we reverse coded the SCREEN so that higher scores indicate better school functioning. This was done to ease interpretation of correlations. We used R (version 4.2.2) to test for group differences to test for group differences between binary gender (male, female) using t-tests. The variables of interest compared with t-tests were age, SCREEN total score and subscales, ASWS total score and subscales, PROMIS Psychological Stress, PROMIS Peer Relationships, and pain intensity. Due to our small sample of non-binary participants, we did not include this sample in the main analyses. Little’s test (Little, 1988) was used to test whether data was missing completely at random.

Using the lavaan package for R (Rosseel, 2012), we built a cross-sectional structural equation model (SEM) to assess the extent to which sleep quality accounted for the associations between stress and school functioning, peer relationships, and pain, while controlling for age. Similarly for these analyses, we again reverse coded the SCREEN so that higher scores indicate better school functioning. This was done to ease interpretation of parameter estimates. Confidence intervals and z-test statistics were calculated using bootstrapping, and p-values were adjusted for multiple comparisons using the Benjamini-Hochberg method (for 18 comparisons).




3 Results

The total sample consisted of 236 adolescents (mean age = 15.66 years, SD = 1.07); 94.1% (N = 225) with complete data. Overall, there was only 0.38% of missing data. Results of the Little’s tests indicated that all missing data was missing completely at random, therefore multiple imputation was conducted. See Table 1 for demographic information.



TABLE 1 Demographic characteristics of adolescent survey respondents (N = 236).
[image: Table1]


3.1 Psychosocial outcomes

Table 2 provides means and standard deviations (SDs) for each psychosocial variable by gender identity, as well as results from t-tests for mean differences between male and female adolescents.



TABLE 2 Psychosocial Variables by Gender Identity.
[image: Table2]

Significant binary gender differences were found between male and female adolescents for the Wakefulness subscale of the ASWS (t = −2.56, p = 0.01), indicating more wakefulness for females than for males. Additionally, for the SCREEN measure, differences were found in total scores (t = −2.31, p = 0.02) the Anxious Anticipation (t = −2.33, p = 0.02), Difficult Transition (t = −2.1, p = 0.04), and School Avoidance (t = −2.32, p = 0.02) subscales, indicating worse functioning for males than for females. There were no other significant binary gender differences between male and female adolescents for any other measures (p-values >0.05). No significant binary gender differences emerged for psychological stress, peer relationships, or pain (p-values >0.29).



3.2 Correlation analysis

School functioning and overall sleep quality were strongly positively correlated (r = 0.73, p < 0.001), indicating that better overall sleep quality was related to better school functioning. School functioning was also positively correlated with peer relationships (r = 0.46, p < 0.001). In addition, peer relationships were negatively correlated with age (r = −0.19, p = 0.003). Average pain intensity was negatively correlated with school functioning (r = −0.71, p < 0.001), indicating increased pain levels were related to worse school functioning. There was a strong negative correlation between sleep quality and psychological stress, indicating worse sleep quality was associated with more psychological stress (r = −0.62, p < 0.001). Moreover, sleep quality was positively correlated with peer relationships (r = 0.45, p < 0.001). Psychological stress was strongly positively correlated with pain levels (r = 0.51, p < 0.001) and strongly negatively correlated with total school functioning (r = −0.50, p < 0.001). Further, psychological stress was negatively correlated with age (r = −0.15, p = 0.025). Psychological stress was not correlated with peer relationships (r = −0.06, p = 0.353). Figure 1 presents the correlation heatmap. The correlation values are available in Supplementary Table S1.

[image: Figure 1]

FIGURE 1
 Correlation heatmap. Sleep was measured by Adolescent Sleep–Wake Scale (LeBourgeois et al., 2005); Stress and Peer Relationships were measured by Patient Reported Outcomes Measurement Information System (Cella et al., 2010); Pediatric Psychological Stress (Bevans et al., 2018) and Pediatric Peer Relationships (Dewalt et al., 2013), respectively; School functioning was measured by the School Refusal Evaluation Scale (SCREEN) (Gallé-Tessonneau and Gana, 2019); pain was measured by the Numerical Rating Scale (Von Baeyer et al., 2009). To ease interpretation of correlations, we reverse coded the SCREEN so that higher scores indicated better school functioning. Thus, higher scores represent more of the measured construct (i.e., higher sleep quality, more stress, better peer relationships, better school functioning, and more pain).




3.3 Path analysis

As reported in our correlation results, associations of stress with sleep, pain, and school functioning were significant. However, peer relationships were not significantly associated with stress, therefore it was excluded from further path analysis (Baron and Kenny, 1986). The structural equation model is displayed in Figure 2 and results are reported in Table 3. Stress displayed a significant negative effect on school functioning (r = −0.55, p < 0.001) and pain (r = 0.26, p < 0.001). Sleep quality accounted for 82.0% of the total effect of stress on school functioning and 61.9% of the effect of stress on pain, respectively. For both outcomes, the remaining direct effect of stress was no longer significant once the indirect effect of sleep quality was accounted for (school functioning: β =−0.10, p = 0.15; pain: β = 0.10, p = 0.18).

[image: Figure 2]

FIGURE 2
 Path diagram including all gender (N = 236), controlled for age. Sleep was measured by Adolescent Sleep–Wake Scale (LeBourgeois et al., 2005); Stress and Peer Relationships were measured by Patient Reported Outcomes Measurement Information System (Cella et al., 2010); Pediatric Psychological Stress (Bevans et al., 2018) and Pediatric Peer Relationships (Dewalt et al., 2013), respectively; School functioning was measured by the School Refusal Evaluation Scale (SCREEN) (Gallé-Tessonneau and Gana, 2019); pain was measured by the Numerical Rating Scale (Von Baeyer et al., 2009). To ease interpretation of parameter estimates, we reverse coded the SCREEN in these analyses so that higher scores indicated better school functioning. In doing this, for all measures presented above, higher scores indicate more of the measured construct (e.g., higher sleep quality, more stress, better school functioning, and more pain). Displayed parameter estimates are standardized and correspond to correlation coefficients. p-values were adjusted for multiple comparisons using Benjamini-Hochberg method. c’ indicates the remaining direct effect, *p-value<0.05; **p-value<0.01; *** p-value<0.001.




TABLE 3 Effects of stress on school functioning and pain: indirect effect of sleep quality.
[image: Table3]


3.3.1 Gender specific effects

In total, 109 female and 125 male identifying participants were included in the analysis of gender-specific effects. Male participants experienced a larger total effect of stress on school functioning than female participants (βdiff = −0.34, p = 0.001). Sleep quality accounted for 85.5% of the effect of stress for males and 90.7% of the effect for females.

There was no significant difference between male and female participants in the total effect of stress on pain (β = −0.06, p = 0.603). However, binary gender did moderate the mediating effect of sleep quality on pain such that the indirect effect of stress on pain was significant for female participants (β = 0.20, p = 0.003; 65.0% of total effect), but not for male participants (β = 0.07, p = 0.49). The remaining direct effect of stress on pain was not significant for females (β = 0.11, p = 0.127).





4 Discussion

The current study investigated the potential mediating effect of sleep quality on associations between stress and school functioning, peer functioning, and pain in a community sample of adolescents. Consistent with our hypothesis, sleep quality significantly accounted for the association between stress and school functioning, and to a lesser extent, between stress and pain. Sleep quality did not significantly account for the association between stress and peer functioning. We discuss these results further and suggest their potential implications for future research and clinical practice.

First, our results indicated that sleep quality significantly accounted for the association between stress and school functioning, explaining 82% of this association across male, female, and non-binary adolescents. Our analyses by binary gender further showed that the indirect effect of sleep quality accounted for approximately 91% of the effect of stress on school functioning for adolescent girls and 86% of the effect for adolescent boys. This finding aligns with prior research showing that insufficient sleep and sleepiness are associated with poorer academic functioning, likely related to the cognitive impact on sleep disturbance for adolescents’ learning, memory, and concentration (Dewald et al., 2010).

Second, our findings revealed that sleep quality significantly accounted for the association between stress and pain, particularly for adolescent females. This is consistent with prior work in the adolescent pain literature highlighting the negative effects of poor sleep on pain, suggesting that associations between sleep and pain exist for youth, even in the absence of diagnosed pain conditions (Clementi et al., 2020). Contrary to our hypothesis, sleep quality did not link the association between stress and peer functioning in the current sample. Although prior research has indicated negative associations between sleep and interpersonal functioning in adolescents, the current study assessed specifically adolescent social functioning in the context of peers (Sarchiapone et al., 2014). The effect of sleep on interpersonal functioning could possibly be specific to relationships with family and adults, rather than peers. Many studies identifying a link between sleep and social functioning have not reported only on peer functioning, rather more general interpersonal relationships (McGlinchey et al., 2017). Other studies have shown significant associations between sleep disturbances and peer-related problems in adolescence, such as loneliness and victimization or bullying (Kubiszewski et al., 2014). Future research would benefit from clarifying associations between sleep and specific domains of interpersonal functioning.

Our analyses related to gender indicated no significant differences across models for male versus female adolescents. Due to our small sample size, however, we were unable to draw claims about sleep quality for non-binary adolescents. We therefore suggest that future work investigate sleep experiences of gender minority youth as burgeoning evidence indicates high rates of sleep difficulties in both non-binary adults and adolescents (Harry-Hernandez et al., 2020). Better understanding sleep experiences of gender minority youth is critical for bolstering our understanding of adolescent sleep disparities (Marczyk Organek et al., 2015).

Investigating adolescent sleep quality as a mechanism holds promise as a modifiable transdiagnostic pathway toward adolescent health. Indeed, studies show that interventions can improve adolescent sleep through school-based, transdiagnostic, and disorder-specific treatments (Harvey et al., 2018; Harvey, 2016). Better sleep is associated with positive outcomes, including decreased risk in emotional, cognitive, and social domains (Dong et al., 2019). It is also associated with fewer physical symptoms and lower rates of obesity, mood, and anxiety disorders (Dong et al., 2019). Moreover, sleep is associated positively with memory, language, executive function, overall cognitive development, and physical growth in youth (Tham et al., 2017). Findings from the current study suggest that interventions targeted to improve sleep quality in adolescents may also have downstream effects on their school functioning and pain. Notably, as compared to training adolescents in coping skills for stress-reduction that are often difficult to implement in the moment, sleep-related intervention, such as modifying sleep hygiene behaviors, may represent a relatively accessible approach to psychosocial improvement (Ten Brink et al., 2021). From a societal perspective, our findings also highlight the importance of prioritizing adolescent sleep health in policy decisions. For example, longitudinal work has shown that providing adolescents with later school start times increases their sleep duration (Meltzer et al., 2021a).

We suggest that future research build upon the limitations of the current study. First, the current study is cross-sectional, thus limiting our ability to make claims of temporal or causal nature amongst our variables (Maxwell and Cole, 2007). To that end, we suggest future studies examine longitudinally the potential mediating role of sleep quality on associations between stress and psychosocial outcomes over time. Longitudinal investigations can also better parse the often bidirectional association between poor sleep quality and later stress (Ten Brink et al., 2021). Second, our sample consisted of an overwhelming majority of adolescents with binary gender identities. Larger, more gender-diverse samples will be necessary to investigate the sleep experience for non-binary adolescents. Third, our study relied on self-report measures, which are subject to reporter and recall bias (Macchiarola et al., 2022). Specifically, we recommend that future work assessing the mechanistic role of sleep employ objective measures of sleep (e.g., consumer-grade wearable devices, actigraphy watches). Relatedly, we also suggest future research studies incorporate a more comprehensive assessment of the multidimensional constructs of adolescent sleep health, such as regularity, timing, and efficiency of sleep (Meltzer et al., 2021b).

In conclusion, the current study tested the cross-sectional mechanistic role of sleep quality on associations between stress and social functioning, peer functioning, and pain in a community sample of adolescents. Our findings highlight how sleep quality may explain a significant proportion of the effect of stress on school functioning, and a smaller portion of the effect of stress on pain. No studies to the authors’ knowledge have examined these particular associations in adolescents since lockdown. Future research and clinical practice should continue to investigate sleep as a modifiable mechanism underlying adolescent psychosocial outcomes with the potential to buffer the effects of stress.
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Background: Even though the link between the psychosocial work environment and work-life balance (WLB) has been thoroughly researched, there is limited evidence evaluating the impact of workplace violence, sexual harassment, conflicts, and rivalry on WLB.

Methods: A cross-sectional study was conducted among 2,471 respondents in Latvia from December 20, 2021, to July 14, 2022. WLB was measured through a survey question assessing the frequency of work-life imbalance, with responses categorized into dichotomous variables. The study evaluated the association between the selected workplace psychosocial hazards (conflicts, rivalry, psychological abuse, physical abuse, and sexual harassment), work characteristics, socio-demographic factors, and WLB by using binomial logistic regression.

Results: Our study reveals a significant lack of WLB among Latvian employees. A striking one-third of the respondents (30.9%, n = 762) reported experiencing this imbalance. The odds of WLB decrease with age, with the youngest age group having twice the odds compared to the oldest age group. Lower education levels and lower income groups also show significantly lower odds of WLB. Notably, those who have experienced selected workplace psychosocial hazards, such as sexual harassment or psychological abuse, have five- and three-times higher odds of work-life imbalance (aOR = 4.90 with 95% CI 2.06–11.67 and aOR = 3.47 with 95% CI 2.75–4.35, respectively). All types of conflicts at work significantly increase the odds of a lack of WLB. Our findings also indicate that WLB varies depending on various work characteristics, such as job position, work sector, company size, length of service, and remote or on-site work.

Conclusion: Our study highlights the importance of addressing WLB in the context of workplace conflicts, rivalry, violence, and harassment. It provides indirect evidence favoring leadership quality and manager training instead of employee training in diminishing psychosocial hazards. Practical implications include prioritizing leadership development programs focusing on conflict resolution and fostering a supportive organizational culture to improve employee WLB.
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GRAPHICAL ABSTRACT
 



1 Introduction

WLB or work-life integration is a concept that emerged in the 1960s with the arrival of Generation X, who was the first to favor it as a boomerang effect to the work-accentuated previous generation; WLB speaks to creating the most compatible work and life for employees (Brough et al., 2020; Kalliath & Brough, 2008; Ramachandran, 2020). The reason for focusing attention on employees is the intensifying competitive pressure through the twenty-first century (Hitt et al., 1998). It makes employees the only sustainable source of competitive advantage and the return on investment in organizations (Wong et al., 2020; Luthans & Youssef, 2004). On the other hand, employees are increasingly and consistently trying to put their WLB first (Drnovšek et al., 2024). They do so despite being connected and engaged in their current roles, and such a choice is even more pronounced within the younger generation of employees (Picton, 2021). The employee preference of WLB is reflected in the priorities regulatory agencies set globally (European Commission, 2021; The European Parliament and the Council of the European Union, 2019; Kelliher et al., 2019). Also, organizations that put employee WLB first have better business results, including higher profits (Naylor, 2004). Thus, achieving a win-win status for employees and organizations means investing in employees as the primary asset of organizations (Kelliher et al., 2019).

Furthermore, such investment should help employees perceive a positive WLB, i.e., that their work and non-work activities are compatible and promote growth according to an individual’s life priorities (Gragnano et al., 2020). It is a preferred definition of WLB in a field riddled with disagreements on how to define WLB (European Agency for Safety and Health at Work, 2012). Even though WLB is a concept central to organizational productivity, return on investment, employee retention, and employee happiness, WLB is one of the least studied phenomena academically (Haar et al., 2014; Guest, 2002). Consequently, WLB has become “a concept whose popular usage has outplaced its theoretical development” despite WLB being entered into the European Pillars of Social Rights (Brough et al., 2020; Haar et al., 2014; Beauregard & Henry, 2009; European Agency for Safety and Health at Work, 2019).

Moreover, the existing academic literature on WLB is unbalanced, as it often takes work-family balance as a proxy for WLB in most studies (Fan & Smith, 2017; Lingard & Francis, 2009). For example, 74% of qualitative and 91% of quantitative studies on WLB from 1987 to 2006 focused on work-family balance (Kelliher et al., 2019; Guest, 2002; Chang et al., 2010). Over the past 15 years, research has further explored the cross-pollination of work and family life within the context of WLB (Keeney et al., 2013; Sirgy & Lee, 2018; Casper et al., 2017; Verma et al., 2024). However, emerging evidence suggests that employees (irrespective of their age) increasingly prioritize the work-health component of WLB over the work-family balance (Gragnano et al., 2020).

This shift in focus aligns with the growing recognition of workplace psychosocial hazards as critical determinants of employee health and well-being. Since the 1970s, such hazards—including workplace conflicts, violence, and harassment—have been identified as pivotal to the psychosocial work environment (Kalimo et al., 1987; Guerrero-Barona et al., 2020; Rugulies, 2019). Consequently, regulators have prioritized the prevention and management of these hazards to support both individual well-being and organizational success (The European Parliament and the Council of the European Union, 2019; Gragnano et al., 2020; Eurofound, 2024; Llave & Weber, 2020; European Agency for Safety and Health at Work, 2024; Lama, 2018; Gualano et al., 2023). Furthermore, the COVID-19 pandemic has amplified the need for minimizing psychosocial risks, as the shift to remote and hybrid work has fundamentally altered the organization of work (Eurofound, 2024; Llave et al., 2023).

The COVID-19 pandemic has profoundly reshaped workplace dynamics, accelerating the adoption of remote and hybrid work arrangements. These shifts have brought unique challenges to employees, such as blurred boundaries between work and personal life, increased workloads, reduced social interaction, and limited access to in-person support networks. Such challenges have exacerbated existing workplace psychosocial risks and introduced new stressors, such as digital overload, isolation, and difficulties in managing a healthy WLB (Eurofound, 2024; Gualano et al., 2023; Llave et al., 2023).

Remote work, while offering flexibility, has also led to an “always-on” culture, where employees feel compelled to be available outside standard working hours (Gualano et al., 2023; Llave et al., 2023). This culture has been linked to heightened stress and diminished personal time, contributing to a negative WLB. For employees in hybrid setups, navigating shifting expectations between in-office and remote work has added further complexity to their work-life integration (Eurofound, 2024).

The COVID-19 pandemic also highlighted disparities in employees’ ability to adapt to these changes (Gualano et al., 2023). Factors such as job role, access to digital infrastructure, and individual coping mechanisms have influenced how employees experience and manage these psychosocial risks (Eurofound, 2024; Llave et al., 2023). For many, the pandemic’s disruption has underscored the importance of organizational policies that prioritize mental health, workplace flexibility, and proactive management of psychosocial hazards to maintain WLB (Llave et al., 2023).

In this context, the management of workplace psychosocial hazards has gained renewed significance (Llave & Weber, 2020; European Agency for Safety and Health at Work, 2024). Organizations are increasingly recognizing the need for targeted interventions to mitigate these risks, such as promoting clear boundaries between work and personal life, enhancing virtual collaboration tools, and fostering a culture of trust and support (Eurofound, 2024; Ramkissoon et al., 2019). These measures are essential not only for employee well-being but also for organizational resilience in an evolving work environment (Wong et al., 2020; Luthans & Youssef, 2004; Naylor, 2004).

Despite these efforts, the broader health implications of psychosocial workplace hazards cannot be overlooked. An extensive body of evidence has linked these hazards to severe outcomes such as mortality, cardiovascular disease, mental illness, and musculoskeletal disorders (Taouk et al., 2020). However, a notable gap remains in understanding the association of psychosocial workplace hazards to WLB, as few studies have delved into this critical relationship (Bjärntoft et al., 2020; Yang et al., 2018).

When examining the current multidimensional and holistic models evaluating psychosocial workplace hazards, conflicts in the workplace (including actions that lead to disputes, such as threats, violence, and sexual harassment), quality of leadership, and vertical trust emerge as significant determinants of the psychosocial environment (Ramkissoon et al., 2019; Clausen et al., 2019). Conflicts can hurt employee well-being, leading to outcomes such as mental health issues, sickness presenteeism, or absenteeism (Lakiša et al., 2021; Kuriakose et al., 2019; De Dreu, 2008; Lakiša et al., 2022; Conway et al., 2016). Similarly, the impact of conflicts on knowledge-sharing intentions between colleagues, innovation, creativity, team performance, and trust have been studied (Wang et al., 2019; Han & Harms, 2010). However, conflicts between worker groups, conflicts with managers, and conflicts with co-workers and their association with WLB have been less explored. The potential positive and negative effects of conflicts on the work environment add a layer of complexity to the issue, making it a crucial area for further research.

Even so, conflicts remain one of the most debated workplace psychosocial hazards. On the one hand, conflicts can negatively affect WLB by hindering mutually beneficial solutions essential for both organizational productivity and employee well-being (Moreira et al., 2023; Wang, 2022; Majer et al., 2021; Rahal & van Beest, 2022). Among these conflicts, interpersonal conflicts are closely linked to rivalry, which arises from interest collision (Rahal & van Beest, 2022). Rivalry influences conflict behavior by fostering a preference for maximizing individual gains over cooperative outcomes (Houston et al., 2000). While rivalry can have motivational benefits, such as encouraging innovation and performance, it may also escalate into conflict, particularly when individuals or groups involved are of similar status (Piezunka et al., 2018).

Rivalry can have a significant impact on WLB, as it often leads to increased competition, stress, and tensions in the workplace (Rahal & van Beest, 2022). Employees engaged in rivalrous dynamics may feel compelled to invest more time and energy into work-related activities, often at the expense of their personal and family life (Rahal & van Beest, 2022; Piezunka et al., 2018). Furthermore, rivalry can undermine collaboration and trust among colleagues, leading to a more hostile work environment, which in turn negatively affects employees’ ability to maintain a healthy balance between work and personal lives (Piezunka et al., 2018; Pelled et al., 1999).

Conversely, a lack of conflicts or rivalry in the workplace may suggest an overly passive or disengaged environment where trust and open communication are insufficient to foster idea-sharing and constructive debate (Pelled et al., 1999; Ayub & Jehn, 2014). This duality underscores the complex role rivalry plays in the workplace—it can both motivate employees and disrupt their WLB, depending on how it is managed and perceived (Schabracq & Cooper, 1979).

Despite its importance, the association of WLB with conflicts and rivalry as workplace psychosocial hazards has received limited attention in existing research. Our study, therefore, aims to address this gap by evaluating the extent to which conflicts and rivalry—both—status similar (employees and co-workers; groups of workers) and status dissimilar (employees and managers; employees and clients) influence employees’ WLB. Moreover, we hypothesize that workplace sexual harassment and workplace violence are events that lead to conflict or are essentially conflicts—intra- and inter-personal, and possibly group and organizational-level conflicts. Our study aimed to evaluate how significant these conflicts are to employee WLB.

Within the workplace, sexual harassment retains its distinct prominence despite the European Parliament Directive 2002/73/EC and consistent global efforts by organizations to prevent it (The European Parliament and the Council of the European Union, 2019; Diez-Canseco et al., 2022). Sexual harassment is a form of discrimination and violence (Burn, 2019). Adverse effects of sexual harassment on the well-being of employees (predominantly women) have been demonstrated, and a multitude of international policies exist to eliminate it (Organization IL, 2019; UN Women, 2023; World Health Organization, 2023). However, detailed effects of sexual harassment on mental health variables, productivity, and absenteeism have been evaluated without much attention to how sexual harassment affects WLB of harassed employees (Nielsen & Einarsen, 2012; Vara-Horna et al., 2023).

Similarly, workplace violence—psychological and physical abuse and threats—has been evaluated in terms of how it affects the physical and mental health of employees, their career choices, and organizational performance (Yu et al., 2023). Still, its effect on WLB has been investigated less. In our study, we hypothesize that sexual harassment and workplace violence would likely reduce WLB. Sexual harassment and workplace violence are dangerous not only to the health and well-being of employees but also to organizational return on investment, signifying organizational health and well-being (Vara-Horna et al., 2023; Willness et al., 2007).

Given the vital role of WLB in employee retention and organizational success, understanding the factors that disrupt this balance is crucial (Lazǎr et al., 2010; Manna et al., 2023; Salehi, 2007). While extensive research has examined work-family balance and general work-health considerations, the association of workplace psychosocial hazards—particularly conflicts, sexual harassment, workplace violence, and rivalry—with WLB remains underexplored.

This study aims to address this research gap by:

1. Evaluating the extent to which workplace psychosocial hazards—conflicts (status similar and status dissimilar), sexual harassment, workplace violence, and rivalry—are associated with employees’ WLB;

2. Evaluating the varying degree to which WLB differs among demographic and employee groups;

3. Based on findings, suggesting the potential practical implications for organizations in fostering a supportive psychosocial environment that enhances WLB.



2 Materials and methods


2.1 Study population

A cross-sectional study design was used to evaluate the association between the selected workplace psychosocial hazards (conflicts, rivalry, psychological or physical abuse, and sexual harassment) and WLB. This study utilized data from the national workforce survey “Work Conditions and Risks in Latvia 2019–2021,” which aims to evaluate occupational health and safety factors, including selected workplace psychosocial hazards.

The initial population of the survey “Work Conditions and Risks in Latvia 2019–2021” was representative of Latvia’s working-age population. However, for a more homogeneous study population, our analysis focused on paid employees, excluding other surveyed respondents, such as the self-employed and those on maternity leave.

Respondents were randomly selected from various regions and industries. The average age of the respondents (n = 2,471) was 44.7 ± 13.7 years (ranging from 18 to 74 years), with 40.9%, n = 1,010 male and 59.1%, n = 1,461 female. Data was collected through computer-assisted personal interviewing (CAPI) at the respondents’ residences.



2.2 Study variables

The outcome variable in this study was WLB, measured by the question: “How often do the following situations occur in your workplace: Lack of balance between work and private life?” The possible responses were: “rather often,” “sometimes,” “rarely,” “never,” and “hard to say.” The responses “rather often,” “sometimes,” and “rarely” were combined into one group, which is those who lack WLB. Respondents who reported never experiencing a lack of WLB were used as the reference group, while those who selected “hard to say” were excluded from the analysis, as their responses did not provide clear insight into their experiences or opinions on the assessed variable.

Selected workplace psychosocial hazards (independent variables) concerning WLB were examined. These factors were assessed using the question: “How often do the following situations occur in your workplace: Conflicts with managers; Individual conflicts between co-workers; Conflicts between worker groups; Conflicts with clients; Rivalry between co-workers; Physical abuse or threats; Psychological abuse or threats; Sexual harassment?.” Responses included: “rather often,” “sometimes,” “rarely,” “never,” and “hard to say.” Also, in this case respondents who chose “hard to say” were excluded from the analysis.as their responses did not offer definitive information about their experiences or perspectives on the particular situation. Data were categorized and analyzed as dichotomous variables. Respondents who selected “rather often,” “sometimes,” or “rarely” were grouped into the exposed category, while those who answered “never” were used as the reference group.

Various work characteristics were analyzed, such as job position (head of the company, senior or middle manager, senior or intermediate level specialist, service and sales employee, skilled or unskilled workers), work sector (public or private), company size (number of workers 1–10, 11–49, 50–249, 250 workers and more), length of service (less than 1 year, 1–5 years, 5–10 years, 10 years or more), and remote or on-site work.

Gender, age, and education were included in the regression models, and the odds ratios were adjusted for these factors. Age was categorized as follows: 18–24, 25–34, 35–44, 45–54, and 55–74. Education levels were classified as primary school or elementary education, secondary or vocational school education, and higher education. We used income quartiles to analyze income distribution within the population by dividing the dataset into four equal parts, each representing 25% of the population.



2.3 Data statistical analysis

The association between the selected workplace psychosocial hazards and WLB was analyzed by using binomial logistic regression, with results expressed as odds ratios (ORs) and 95% confidence intervals (CIs), adjusted for gender, age, and education (aOR). To assess multicollinearity among gender, age, and education, the Spearman correlation coefficient was calculated, revealing no significant multicollinearity. The analysis was conducted with IBM SPSS Statistics 29 (IBM Corporation, Armonk, New York, NY, USA).



2.4 Ethical considerations and data protection

This study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board—Ethics Committee of Rīga Stradiņš University (protocol No. 22–2/601/2021, 22 December 2021). The study obtained verbal informed consent from all participants before data collection, ensuring they were fully aware of the study’s purpose and their voluntary participation. Strict data protection measures were implemented, including anonymizing responses to prevent the identification of individual participants and securely storing all data in compliance with the approved ethical guidelines.




3 Results

The study revealed significant associations between workplace psychosocial hazards and WLB, highlighting the pervasive impact of conflicts, abuse, and harassment on employees’ well-being. These findings underscore the importance of addressing psychosocial hazards to foster healthier and more balanced work environments.

A lack of WLB is prevalent among Latvian employees, with every third respondent (30.9%, n = 762) reporting it; part of these respondents reported a lack of WLB “rather often” (4.7%, n = 117), and 12.5% (n = 308) reported it as “occasional.” As detailed in Table 1, the odds of experiencing WLB imbalance are slightly higher for males (aOR = 1.28, 95% CI 1.07–1.54, p < 0.01) after adjustment for age and education.



TABLE 1 The odds of lack of WLB in association with sociodemographic factors.
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WLB challenges also vary significantly across age groups. Younger respondents face the greatest odds of imbalance, with the 18–24 age group having two times higher odds (aOR = 2.71, 95% CI 1.89–3.88, p < 0.001) than the oldest age group (55–74 years). The trend indicates that the likelihood of experiencing WLB imbalance decreases with age (Table 1).

Educational attainment plays a crucial role. Respondents with lower education levels—such as primary or elementary education—demonstrate significantly reduced odds of WLB imbalance (aOR = 0.15, 95% CI 0.09–0.25, p < 0.001) compared to those with higher education. Similarly, income levels influence WLB outcomes. Respondents in the lowest income quartile show significantly lower odds (aOR = 0.46, 95% CI 0.34–0.62, p < 0.001) of reporting a lack of WLB compared to those in the highest quartile (Table 1).

Table 2 examines the associations between workplace psychosocial hazards and WLB. The findings highlight several psychosocial risks contributing to WLB imbalance. Among workplace psychosocial hazards, sexual harassment is most strongly associated with WLB imbalance. Employees reporting incidents of sexual harassment had significantly higher odds of experiencing WLB difficulties (aOR = 4.90, 95% CI 2.06–11.67, p < 0.001) compared to those who did not report such incidents.



TABLE 2 The odds of lack of WLB in association with selected workplace psychosocial hazards.
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Employees subjected to psychological abuse or threats also faced elevated odds of WLB imbalance (aOR = 3.47, 95% CI 2.75–4.35, p < 0.001). These hazards represent a significant barrier to achieving a balanced work-life dynamic.

The findings in Table 2 also emphasize the substantial impact of conflicts on WLB. Individual conflicts between co-workers are particularly problematic, increasing the odds of imbalance (aOR = 3.40, 95% CI 2.82–4.10, p < 0.001). Similarly, conflicts between worker groups contribute significantly to WLB challenges (aOR = 3.35, 95% CI 2.74–4.12, p < 0.001). Employees experiencing conflicts with their managers had significantly increased odds of WLB imbalance (aOR = 3.23, 95% CI 2.66–3.91, p < 0.001). This underscores the critical role of leadership in mitigating workplace psychosocial risks.

Rivalry between co-workers (aOR = 3.10, 95% CI 2.56–3.75, p < 0.001) and conflicts with clients (aOR = 2.58, 95% CI 2.13–3.12, p < 0.001) further exacerbate the risk of WLB imbalance. Finally, physical abuse and threats were associated with a modest but significant increase in WLB imbalance (aOR = 2.24, 95% CI 1.60–3.14, p < 0.001), as seen in Table 2.

Beyond workplace conflicts, various work characteristics were also linked to WLB imbalance. Our findings indicate WLB differences depending on various work characteristics, such as job position, work sector, company size, length of service, and remote or on-site work (Table 3). A strong association was found between job roles and WLB imbalance. Respondents in managerial positions demonstrated the highest odds of WLB challenges. Heads of companies were at significantly increased risk (aOR = 4.21, 95% CI 1.93–9.18, p < 0.001) compared to unskilled workers who served as a reference group. Similarly, senior managers and middle managers showed higher odds (aOR = 3.13, 95% CI 1.93–5.08, p < 0.001), followed by senior-level specialists (aOR = 3.08, 95% CI 1.91–4.96, p < 0.001). Even intermediate-level specialists exhibited increased odds of WLB imbalance (aOR = 2.23, 95% CI 1.42–3.51, p < 0.001), suggesting that higher responsibility roles may contribute to greater WLB challenges.



TABLE 3 The odds of lack of WLB in association with work characteristics.
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The data in Table 3 also suggest that employees in larger companies (250+ workers) who served as a reference group, are more likely to experience WLB imbalance compared to those in smaller organizations (1–10 workers) (aOR = 0.53, 95% CI 0.40–0.70, p < 0.001) and 11–49 workers (aOR = 0.63, 95% CI 0.49–0.82, p < 0.001). Less experienced workers—with length of service less than 1 year (aOR = 0.50, 95% CI 0.37–0.69, p < 0.001) and 1 to 5 years (aOR = 0.72, 95% CI 0.56–0.91, p < 0.01) demonstrate a lack of WLB less compared to respondents whose length of service is 10 years and more who served as a reference group. Lastly, employees working remotely had significantly greater odds of WLB imbalance (aOR = 2.12, 95% CI 1.70–2.64, p < 0.001) compared to those working on-site, reinforcing the impact of work modality on WLB.

Heads of the companies (aOR = 4.21, 95% CI 1.93–9.18), managers (aOR = 3.13, 95% CI 1.93–5.08), and specialists (senior level aOR = 3.08, 95% CI 1.91–4.96 and intermediate level aOR = 2.23, 95% CI 1.42–3.51) more often face a lack of WLB compared to unskilled workers, and respondents whose length of service is 10 years or more (compared with less experienced workers).



4 Discussion

This discussion explores the significant associations identified between workplace psychosocial hazards and WLB, emphasizing the role of conflicts, harassment, and leadership quality in shaping employee well-being within the Latvian workforce.


4.1 Workplace psychological abuse and threats

Psychological abuse and threats in their negative association with WLB are triple significant (aOR = 3.47) after adjustment for age and gender. Thus, our results support the findings indicating the detrimental effect of workplace psychosocial hazards on the WLB of employees (Leka & Jain, 2018). In addition, they demonstrate how employees rank these conflict-inducing workplace psychosocial hazards concerning their impact on their WLB.

Furthermore, psychological abuse and threats are leading the association with negative WLB, confirming that a majority of violent behavior in workplaces is psychological compared to physical abuse and threats (Sui et al., 2019; Maes et al., 2000; Sroka & Vveinhardt, 2020). The prominent association of psychological violence and threats with negative WLB in our results agrees with a study evaluating the impact of psychological violence and threats on WLB (Gorenak & Popovic, 2014). It identified not only the adverse effects of psychosocial violence and threats on employees psychologically but on their physical health, too (Gorenak & Popovic, 2014). Furthermore, psychological violence damages the psychosocial capital of employees, which includes interpersonal and inter-group relationships and trust (Luthans & Youssef, 2004; Shahidi et al., 2021). The quality of leadership and the organizational climate determine the successful resolution of violated or compromised psychosocial capital, including trust (Shahidi et al., 2021).

Moreover, leadership style predicts conflict management style in the workplace (Naqvi & Anjum, 2024). Thus, how leadership sets an example in conflict management is vital in improving employee WLB (Susanne & Claudia, 2016). Therefore, to improve the quality of the psychosocial work environment, it would be best to start with improving the leadership quality (Susanne & Claudia, 2016; Wood et al., 2019). Such an approach is consistent with a ‘hierarchy of controls’ for the improving psychosocial environment at work (Shahidi et al., 2021; Dollard et al., 2007; LaMontagne et al., 2007). It is because of leadership’s broad influence on organizational processes (Wood et al., 2019; Härenstam, 2008). Furthermore, quality leadership tends to influence various processes simultaneously because many factors are intertwined in a psychosocial environment (Shahidi et al., 2021). Thus, the example of leadership has a powerful effect on employees (Rugulies, 2019; Härenstam, 2008; Berthelsen et al., 2018).

Our results demonstrate how closely conflicts follow psychological violence and threats (aOR = 3.47). Furthermore, the highest ranked in their negative association with WLB are conflicts that can be powerfully managed by leaders—such as conflicts between co-workers (aOR = 3.40) and conflicts between worker groups (aOR = 3.35). For example, conflicts between co-workers and worker groups influence WLB negatively more than conflicts with clients (aOR = 2.58). Thus, in our data, interpersonal conflicts and conflicts between worker groups appear to affect employee WLB the most. Conflicts with managers (aOR = 3.23) impact WLB less than conflicts with co-workers or between worker groups. However, managers may not proactively set a good enough example to prevent inter-group conflicts. For example, managers may not be equipped to deal with workplace psychosocial hazards that thrive or manage conflicts in such a way that they have a positive rather than negative impact on employees.

Workplace affects WLB primarily through conflicts at work identified by regulatory agencies a decade ago (European Agency for Safety and Health at Work, 2012). However, evidence-based data to substantiate this assertion is hard to find. One of the reasons for this is that well-being has been used as a proxy for WLB in most research dealing with how various workplace psychosocial hazards influence employee life outside work (Moreira et al., 2023; Wang, 2022; Andrade & Lousã, 2021). Another reason is assuming that the psychological component of well-being exists outside of work and promotes work accomplishments instead of being an integral part of the work environment (Moreira et al., 2023). Our data supports the opposite. It shows that psychosocial abuse and threats are leading psychosocial hazards in decreased WLB of employees. Thus, a decrease in the potential of psychological abuse and threats should be a priority area for the leadership of organizations in enhancing employee WLB. This finding aligns with studies demonstrating that working attitudes and characteristics related to the manager and colleagues affect WLB significantly (Wong & Chan, 2021).

Further in our discussion, we demonstrate how a salary increase is associated with decreased WLB. First, it shows the decrease of WLB with increased seniority in career positions, as indicated by the increase in salary. However, it also shows the prominence of psychosocial well-being compared to salary in its positive effect on WLB.

Because of the significance of psychosocial hazards, especially psychological violence and threats, and conflicts on WLB, our results suggest that promoting conflict resolution and psychosocial well-being creation skills at the managerial level would be the best approach to improving these areas for employees (Martin et al., 2016). Furthermore, such an approach aligns with the organizational duties of leaders, where they are more involved in interpersonal challenges due to being responsible for people development and dealing with conflicts (Bonsaksen et al., 2019).



4.2 Physical abuse, threats, conflicts with clients, rivalry at work

Physical abuse, threats, and conflicts with clients, in comparison to psychological abuse and threats and conflicts, are the least associated with negative WLB. Their short-term, momentary nature lends itself to resolution on a case-by-case basis and makes it easier to deal with (Sackett & Saunders, 1999). As a result, they may not have a lasting effect on WLB compared to psychological violence and threats, for example, which are more pervasive.

Rivalrous behavior has been investigated in the context of conflict, motivation, unethical behaviors, and work performance outcomes. Still, there is scant evidence-based data about rivalry and WLB (Kilduff, 2014; Kilduff & Galinsky, 2017; To et al., 2018; De Clercq et al., 2022). Therefore, we included a question on rivalry in our survey to explore how much it threatens WLB. We found an association of rivalry with negative WLB (aOR = 3.10). The magnitude of this association places rivalry within the conflict cluster (after individual conflicts with coworkers, conflicts with managers, and conflicts between worker groups but before conflicts with clients). Rivalry links to conflict through having a component of maximizing one’s gains over those of others, while cooperativeness, in contrast, seeks to equalize these gains mutually (Houston et al., 2000). Thus, rivalry can lead to conflict. In addition, rivalry significantly decreases well-being because it leads to the transfer of resources (such as time and energy) from the life domain to the work domain of WLB (Regina & Allen, 2023).



4.3 Workplace sexual abuse and harassment

In addition, we found that workplace sexual abuse and harassment are associated with negative WLB the most, retaining five-fold significance after adjustment for age and gender (aOR = 4.90). It supersedes all other psychosocial hazards in its association with negative WLB. However, the results are based only on 26 respondents out of 2,459. Comparisons to other studies are challenging because there are limited investigations explicitly linking workplace sexual harassment to WLB. Nevertheless, our findings align with prior research emphasizing the pervasive impact of sexual harassment in organizational settings.

The prominence of workplace sexual harassment in its association with negative WLB may be explained by its tendency to permeate the work environment, similar to psychological abuse and threats (Willness et al., 2007; Lapierre et al., 2005). Therefore, workplace sexual harassment has a detrimental effect on mental health and job satisfaction globally, which are integral components of broader WLB (Liang, 2024). Although the previously mentioned meta-analysis evaluated job satisfaction, this narrower focus does not fully capture the multidimensional nature of WLB, which includes both work and non-work-life components. Our study, therefore, extends this understanding by demonstrating the significant potential effect of workplace sexual harassment on broader dimensions of WLB.

The emotional turmoil, stress, and mental health problems caused by sexual harassment can severely disrupt an individual’s personal and professional life (Chang, 2024). It is because patterns of workplace sexual harassment often manifest as systemic issues, which lead to persistent psychological distress and erode trust within organization (Karami et al., 2024). Experiencing sexual harassment not only affects victims’ ability to maintain WLB but also reduces their desire to return to work (Chen et al., 2023). Furthermore, when organizations fail to adequately address sexual harassment, victims often perceive this as secondary harm, exacerbating feelings of betrayal and disengagement (Willness et al., 2007; Adams & Bray, 1992; Fitness, 2000).

Sexual harassment also has organizational consequences (Raihan et al., 2020). Its resultant conflicts lead to decreased productivity (by 43.1%) and increased turnover intentions (by 15.2%) among victims (Vara-Horna et al., 2023). Alarmingly, similar negative impacts are observed in witnesses, with corresponding values of 39.6% for decreased productivity and 11.3% for increased turnover intentions (Vara-Horna et al., 2023). These findings emphasize the far-reaching implications of sexual harassment, not only for individuals directly involved but also for the broader workplace environment.

Despite workplace sexual harassment being one of the most damaging and ubiquitous barriers to career success and satisfaction for women, as identified by a recent meta-analysis, its effects on WLB remain underexplored (Matisāne et al., 2024). Considering its well-documented consequences on job satisfaction, it is imperative to investigate its broader implications for WLB (Liang, 2024). Our study provides preliminary evidence in this area, highlighting the necessity for organizational interventions.

The significant association of workplace sexual harassment with negative WLB underscores the importance of addressing this issue through robust anti-harassment policies, effective reporting mechanisms, and cultural change. The interplay of power dynamics and cultural factors perpetuates harassment in workplaces, necessitating comprehensive strategies to counteract these influences (Raihan et al., 2020). Proactive leadership and organizational accountability are essential in mitigating the long-term impacts of sexual harassment on both WLB and workplace well-being. This evidence iterates the previously discussed significance (concerning psychological abuse and threats and conflicts) of organizational leadership quality, which is highly dependent on the setup of organizational values.



4.4 Effects in different demographic and employee groups

When identifying the detrimental effect of workplace psychosocial hazards—the environment where such workplace psychosocial hazards take hold and thrive points to a possibility of the need for more intentional and strategic leadership to eliminate them; the role of supervisors and leadership is to set the example, create an environment where harmful workplace psychosocial hazards cannot thrive, and systematically continue re-evaluation and addressing the health of the psychosocial environment at the workplace (Bailyn, 2011). However, according to our results, leadership/senior management is affected the most by negative WLB.

Our findings agree with studies identifying that older age group of workers are most satisfied with their WLB (Ministry of Social Development, 2016), probably due to their ability to place work-non-work boundaries and sustain WLB (Richert-Kaźmierska & Stankiewicz, 2016). Younger workers are more likely to report the occurrence of negative WLB due to parental responsibilities and the initial phase of career development (Ministry of Social Development, 2016).

After adjustment for age and education, the lack of WLB becomes significant for males, which is inconsistent with the data of the studies that reveal work-life imbalance is more prevalent in the female working population (van & Lippényi, 2020). Our explanation could be the difference in gender and work-related attitudes—female employees have more positive work-related attitudes toward the organization, a higher level of commitment, and job satisfaction than men (Karkoulian et al., 2016), which affects the subjective perception of WLB.

Regarding various work characteristics, our results demonstrate worse WLB with higher employee rank, education, salary, and years of experience. These can be explained through increased workload as a mediating factor—the greater the workload employees have to overcome, the more affected WLB is (Natanael et al., 2023). Poor WLB in higher employee ranks is in line with studies that highlight leaders’ unique challenges and perceptions (Hambrick et al., 2005; Brue, 2018). Senior staff members engage in more complex planning, decision-making, and higher-risk issues, leading to increased stress (Bonsaksen et al., 2019; Pangert & Schüpbach, 2013; Ten Brummelhuis et al., 2014). This inference can also be applied to employees with a higher salary, education level or years of experience. Employees with higher education demonstrate lower WLB due to higher demands and responsibility in their jobs, which leads to an increased risk of burnout (Shanafelt et al., 2012; Kang et al., 2020). Likewise, higher-ranking employees are expected to be constantly available and tend to work longer hours, even when unwell (Pangert & Schüpbach, 2013; Ten Brummelhuis et al., 2014; Dietz et al., 2020). In contrast to studies that suggest negative WLB is a universal issue, our results show that WLB worsens with higher employee rank (Humphries et al., 2020).

Regarding salary and WLB, very few studies have been performed that we could use to compare and contrast our data. However, we identified a recent meta-analysis that demonstrates the limited value of an individual’s salary in enhancing subjective well-being (the term often used in WLB research instead of WLB), i.e., happiness (Steel et al., 2018). Equally, decades of happiness research have provided evidence of salary’s limited effect on an individual’s happiness (Helliwell & Putnam, 2004; Helliwell et al., 2022). Furthermore, incentivizing employees with extreme wages leads to a reverse effect, especially in terms of creativity and performance (Ramm et al., 2021; Charness & Grieco, 2019).

WLB decreases with the increase of years of experience at work. After adjustment for age, gender, and education, WLB decreases consistently through 1 to more than 10 years of service. The best WLB is for employees working less than a year, followed by 1–5 years. The negative impact of years of service on WLB is a pressing issue that needs to be addressed. Possible explanations for the worsening of WLB with years of experience in our results could be less workload for employees who have started their jobs, a period of training and onboarding followed by taking on less responsibility in the first few years of work. We could draw on limited research on years of service and WLB. Indirect evidence for the negative impact of years of service on WLB comes from studies demonstrating increased job demands, lack of replacement possibilities, stress, burnout, and health afflictions leading to poor WLB (Shanafelt et al., 2012; Lott & Wöhrmann, 2023; Nordenmark et al., 2012).

Remote work is associated with higher odds of negative WLB due to increased effort demands (Felstead & Henseke, 2017) and after-hours work communication, both hallmarks of the technology-enabled work environment (Kim & Chon, 2022). To mitigate these challenges, organizations must adopt (Matisāne et al., 2024; Felstead & Henseke, 2017; Walsh et al., 2024) an employee-centric approach, emphasizing flexibility, agility and interpersonal support (Gierlich-Joas, 2021). Interpersonal relationships are essential for improving remote employees’ WLB and well-being, as disruptions to these relationships or increases in workplace psychosocial hazards significantly impact WLB negatively (Buonomo et al., 2024; Brunelle & Fortin, 2021).



4.5 Limitations

Our study has several limitations that warrant consideration, including cross-sectional design, potential reverse causality, focus on specific WLB dimensions, sample size for sexual harassment, lack of detailed information on conflicts (e.g., frequency, length etc.), self-reported data, and lack of data on additional confounders.

The cross-sectional nature of our study prevents causal inferences, as exposure and outcome are measured simultaneously (Savitz & Wellenius, 2023). This design may lead to exposure misclassification, where an etiological process is linked to an outcome inaccurately (Savitz, 2009). While this limitation affects causal interpretations, cross-sectional designs remain valuable for evaluating chronic or episodic conditions such as conflicts, sexual harassment, and rivalry (Hudson et al., 2005). Our findings provide meaningful associations that can guide future longitudinal-study research.

Another limitation is the potential for reverse causality. For example, prolonged illness may affect WLB and lead to conflicts that did not directly originate from the work environment (De Dreu et al., 2004). Future research could address this issue by exploring additional variables such as family commitments, health conditions, overtime, absenteeism, presenteeism, and available workplace support. These factors may offer a more nuanced understanding of WLB dynamics.

Cross-sectional studies often focus narrowly on one dimension of WLB (Weziak-Bialowolska et al., 2020). Our study prioritized specific domains—such as psychological threats, physical threats, conflict, rivalry, and sexual harassment—that are most detrimental to WLB. While this approach highlights key psychosocial hazards, it does not address broader family-to-work conflicts, which were beyond the scope of this study. Future research could investigate the mediation effects of family-to-work conflicts on WLB.

Another limitation of this study is the lack of detailed information regarding the intensity and duration of workplace conflicts. The data did not differentiate between one-time events and ongoing or repeated conflicts, which could have varying impacts on WLB. Future research should consider incorporating measures to capture the frequency, persistence, and severity of conflicts to provide a more nuanced understanding of their effects on WLB. In addition, we would like to emphasize that respondents who selected “hard to say” were excluded from the analysis, as their responses did not provide clear insight into their experiences; however, these answers may indicate workplace ambiguity or lack of awareness, which are important aspects of psychosocial hazards and warrant further exploration in future studies.

The sample of respondents reporting workplace sexual harassment was small (n = 26), limiting the generalizability of our findings. However, these preliminary results provide important insights into the significant impact of sexual harassment on WLB, encouraging further exploration in this under-researched area.

Our study relied on self-reported WLB, which is subject to subjective interpretation. However, historical evidence supports the validity of self-reported data in participatory research (Faller, 2021). Moreover, studies show that self-reported mental health outcomes strongly align with identified psychosocial environment profiles, supporting the reliability of our data (Shahidi et al., 2021; Pawlicka et al., 2020; Bouzari & Karatepe, 2020).

The OR were adjusted for key confounders, including gender, age, and education; however, incorporating additional variables such as personality traits or family responsibilities could have enriched the analysis. Furthermore, exploring the potential influence of family dynamics, individual coping mechanisms, and personal resilience may offer a more comprehensive understanding of the findings. These aspects were not included in our study but represent valuable directions for future research.



4.6 Practical implications

Despite the above-mentioned limitations, our data demonstrates preliminary causal evidence based on the strength of the associations we established (Savitz & Wellenius, 2023). It affirms that the psychosocial setting where employees work is a significant source of support and stress (Savitz & Wellenius, 2023). The findings of this study underline critical areas for organizational action to improve WLB among employees. First, addressing psychosocial hazards, such as workplace conflicts, psychological abuse, and sexual harassment, is paramount. Organizations should prioritize implementing robust conflict resolution mechanisms and anti-harassment policies, ensuring a safer and more supportive workplace environment. Leadership development emerges as a vital strategy, given the significant role managerial conflicts play in WLB. Training managers to foster inclusive leadership styles and effectively mediate disputes can help mitigate WLB challenges associated with interpersonal and inter-group conflicts. Organizations may also benefit from adopting a top-down approach to model positive workplace behaviors. The results also suggest that organizations should consider customized support systems for employees in roles with heightened responsibility (e.g., senior managers and specialists), as they exhibit a higher likelihood of WLB imbalance. Practical measures may include workload redistribution, flexible scheduling, and regular well-being assessments. Finally, the challenges associated with remote work require targeted strategies, such as clear boundaries for after-hours communication and proactive engagement initiatives to reduce isolation. Organizations should establish structured yet flexible remote work policies that foster connectivity and productivity without sacrificing employee well-being.

By addressing these areas, organizations can not only enhance employee satisfaction but also drive productivity and long-term retention, creating a win-win environment for both employees and employers.




5 Conclusion

To our knowledge, this is the first study to estimate the association between WLB, psychological and physical abuse and threats, conflicts, rivalry, and workplace sexual harassment. Our study demonstrates a strong association of all types of workplace conflicts, abuse, and harassment with poor WLB. It suggests the necessity of strong leadership to manage different workplace conflicts and create a positive psychosocial work environment.
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Background: Psychosocial pain self-management interventions can be of support for people living with chronic pain. Since psychosocial support is not always accessible, digital health interventions may increase outreach of these types of evidence-based interventions.

Objectives: To explore participants' experiences from 12-month access to the digital pain self-management program EPIO, particularly in terms of any behavioral and/or psychological changes experienced.

Methods: Participants (N = 25) engaged in individual semi-structured interviews following 12-month access to the EPIO intervention. Qualitative thematic analyses were conducted seeking to identify any behavioral and/or psychological changes experienced through intervention use, and what contributed to these changes.

Results: Participants were predominantly women (72%), median age 46 (range 26–70), with a range of self-reported pain conditions and the majority reporting pain duration >10 years (64%). Analyses identified three main themes and subsequent sub-themes: (1) Changes in Cognition; insight and self-awareness, acceptance and shifting focus, (2) Changes in Coping; pain, emotions, and activity pacing, and (3) Content and Functionality Specific Engagement; breathing and other mind-body exercises, thought-reflection exercises, and functionalities.

Conclusions: People with chronic pain experienced positive behavioral and/or psychological changes in terms of cognition and coping after 12 months access to the EPIO digital pain self-management program. The most prominent changes included increased understanding of the connection between own thoughts, feelings, and behavior, gaining concrete strategies to cope with everyday life living with pain, and utilizing these strategies to reduce pain and interference of pain, as well as to improve emotion regulation and psychological wellbeing.

Keywords
digital, pain acceptance, pain reduction, emotion regulation, qualitative research


1 Introduction

Living with chronic pain involves a wide range of challenges for those impacted. In addition to the actual pain and subsequent physical limitations, chronic pain affects psychological health and wellbeing, physical and social activities, capacity to self-regulate, personal and professional roles, and disrupts necessary health behaviors such as sleep and physical activity (Cohen et al., 2021; Dansie and Turk, 2013; Mills et al., 2019; Solberg Nes et al., 2009). The multifaceted impact of pain has brought along a recognition of the biopsychosocial aspects of pain (Cohen et al., 2021), accompanied by recommendations for biopsychosocial treatment approaches for people living with chronic pain, including the well-known psychosocial self-management treatment approach of Cognitive Behavioral Therapy (CBT: Beck, 2020; Feliu-Soler et al., 2018; Williams et al., 2020), and more recent approaches such as Acceptance and Commitment Therapy (ACT; Driscoll et al., 2021; Feliu-Soler et al., 2018; Hayes, 2004; Joypaul et al., 2019).

Psychosocial pain self-management approaches such as CBT and ACT are usually delivered in either individual- or group therapy settings, which entail known delivery barriers including inadequate outreach and availability (Driscoll et al., 2021). In response to these challenges, digital health solutions are rapidly emerging with the aim of improving outreach of effective pain self-management interventions, some of which have shown promising results in terms of reduced pain intensity as well as improved mental health and quality of life (Moman et al., 2019). However, challenges with digital pain self-management interventions so far include: a need for evidence-based content (Devan et al., 2019; Zhao et al., 2019), limited end-user and healthcare provider input during design and development (Talboom-Kamp et al., 2018), significant problems related to study/intervention attrition (Amagai et al., 2022; Ludden et al., 2015), limited evidence of intervention efficacy both in the short and particularly long-term (Lee et al., 2018; Moman et al., 2019; Thurnheer et al., 2018), and limited intervention implementation into actual practice post study (Varsi et al., 2019).

Considering these shortcomings with existing digital self-management interventions, the current research team designed and developed a digital pain self-management intervention informed by evidence, with extensive stakeholder involvement and called EPIO, inspired by the Greek goddess for the soothing of pain; Epione (Bostrom et al., 2020; Bostrøm et al., 2022; Ledel Solem et al., 2020, 2019; Varsi et al., 2021). The EPIO intervention program was subsequently tested in a feasibility pilot study, with quantitative and qualitative examinations (O'Cathain et al., 2013; Richards et al., 2019) prior to program optimization in preparation for efficacy testing in a randomized controlled trial (RCT; (Skivington et al., 2021). Feasibility findings showed how participants found EPIO to be useful and easy to use, with excellent user satisfaction (Bostrom et al., 2020). Supplementing qualitative findings from post feasibility study interviews exploring participants' experiences when engaging with the digital program revealed themes of EPIO fostering joy and enthusiasm and raising awareness, with participants perceiving EPIO as a friend, and making peace with the presence of pain (Bostrom et al., 2020).

Following optimization (Bostrom et al., 2020), the EPIO intervention was tested over 12 months in an RCT, with findings showing statistically significant results in favor of the intervention group after three (i.e., reduced symptoms of depression and self-regulatory fatigue compared to controls (Bostrøm et al., 2023) and 12 months, with reduced symptoms of anxiety and depression, reduced self-regulatory fatigue and pain catastrophizing, and improved health-related quality of life (HRQoL), for participants having access to the EPIO intervention over 12 months compared with usual care controls (Solberg Nes et al., 2024).

Seeking to investigate what might have contributed to these changes, and whether any additional changes not captured by the quantitative analysis could be identified (O'Cathain et al., 2013; Richards et al., 2019), the current qualitative study aimed to further explore participants' experiences from having access to the EPIO intervention program over 12 months, particularly in terms of any behavioral and/or psychological changes experienced.



2 Materials and methods


2.1 Study design

This qualitative exploratory study presents insights derived from individual interviews with people with various chronic pain conditions after 12-month participation in an RCT evaluating the efficacy of the EPIO pain self-management program (Solberg Nes et al., 2024). The overall inclusion criteria for the RCT were: (1) Living with chronic pain (i.e., not pain condition/diagnosis-specific); (2) Having lived with pain ≥ 3 months; (3) Being ≥ 18 years old; (4) Having access to a smartphone or tablet; (5) Being able to understand oral and written Norwegian; and (5) Being able to attend an introduction session either at a health care facility or through a secure video link (i.e., due to Covid-19 pandemic restrictions as of spring 2020). Exclusion criteria included self-reported cancer-related pain, migraine or severe untreated psychological illness (e.g., psychosis).

Supplementary inclusion criteria for the current study stipulated that participants were assigned to the intervention group of the RCT (i.e., had been granted access to the EPIO program for the duration of 12 months), had completed the 12-month outcome measures, and expressed willingness to engage in an individual interview after 12 months study completion. To ensure sample heterogeneity, a recruitment matrix was created based on the RCT sample (Solberg Nes et al., 2024) and utilized to strive for balanced representation across gender, age, years lived with pain, type of introduction session, and program progress in the current study. Potential selection impact (i.e., RCT population vs. qualitative sample) is addressed in the Discussion section.



2.2 The EPIO intervention program

The EPIO program is delivered through an application (app) and consists of nine modules with user-centered, evidence-informed design and content. The content is primarily CBT-based, with incorporated aspects of ACT. Each module contains a combination of psychoeducational content, recommended strategies for pain self-management, and exercises (e.g., diaphragmatic breathing, thought challenging, mindfulness, visualization: Ledel Solem et al., 2020). See Figure 1 for an overview of EPIO modules and content.
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FIGURE 1
 Overview EPIO program modules and content.


The EPIO program includes functionalities such as stepwise presentations within each of the nine modules, with the avatar EPIOS (i.e., an animated bird) providing summaries and reminders throughout. The first five modules are considered building blocks for each other and consecutively presented, while the sequence of module six to eight can be individually chosen (see Figure 1). To ensure personalization, an overview of personal registrations (i.e., sleep, rest, activity level, mood), program progress, and achieved progress trophies are included in a My page feature. Also, a My favorites option allows users to mark favorite content or sections to allow for easy access to favorite aspects. The EPIO program also allows users to choose between reading or listening, and to receive program reminders. With CBT and ACT encouraging “homework” and practice in-between sessions, the EPIO program contains a 3-day delay between the modules to encourage practice. The rationale being that taking time to practice and becoming familiar with the content, rather than “rushing” ahead, hopefully would be of benefit. Please see Figure 2 for examples of EPIO screenshots.
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FIGURE 2
 EPIO program example screenshots.


As studes involving guided digital interventions have shown stronger effect compared to self-guided interventions, and recommendations for blended care intervention delivery have surfaced (Aerts and van Dam, 2018; Obro et al., 2021; Talboom-Kamp et al., 2018), the EPIO intervention was delivered in a simple blended care delivery model in the feasibility pilot study as well as in the RCT (Bostrom et al., 2020; Solberg Nes et al., 2024), with one introduction session, the nine within app modules, and two follow-up phone calls at approximately three and seven weeks post introduction session.



2.3 Data collection

A semi-structured interview guide was developed through a synthesis of existing literature related to people's experiences with digital interventions for chronic pain and drawing upon the research team's insights gained from design, development, feasibility and efficacy testing of EPIO. The interview guide contained questions about participants' experiences while utilizing EPIO over the 12 months, how they had fared during this time, any behavioral and/or psychological changes they might have experienced during the use of EPIO, and which specific aspects of EPIO, if any, contributed to such changes. The individual interviews were conducted by one of three EPIO project team members who were public health scientists and/or registered nurses, trained and supervised by the principal investigator who is a licensed clinical health psychologist. The interviews were conducted via telephone, lasted median 40 min (range 23 to 70 min), were audio-recorded and transcribed verbatim.



2.4 Analyses

The analyses were guided by thematic analysis with the six-step approach as outlined by Braun and Clarke (2006). The initial analysis of the transcribed interviews was carried out by the first (EBS) and second author (CV), with the intention of extracting data items and change-related codes for further analyses, after familiarizing themselves with the data (i.e., step 1). Step 2 derived codes from the data, identifying and extracting entrenched meaning from the transcribed text (e.g., “self-awareness” extracted from units such as “Using EPIO has opened up awareness around thoughts, feelings and actions”). In step 3, codes were combined in sub-themes that were iteratively discussed between the first and second author. With the aim of constructing overall themes and to ensure consistency between results and the focus of the study, codes and sub-themes were further discussed (step 4 and 5) in the core research team (EBS, CV, LSN, EB). Next, the main themes were presented, together with sub-themes, codes and core team reflections, and discussed with all co-authors in terms of name, content, and meaning. Finally, illustrative quotes from the interviews were selected to legitimize and ensure credibility and transparency of the analyses, and the write up of the results was then competed (step 6).



2.5 Ethical approval

The current project has been approved by the Regional Ethical Committee for Medical and Health Research Ethics (REK 2018/8911) and the Oslo University Hospital Institutional Review Board equivalent (PVO 2017/6697). All participants provided written informed consent prior to study inclusion.




3 Results


3.1 Study participants

A total of 36 participants who had initially expressed interest in being interviewed were contacted via telephone or text message after 12-month program access, of which 25 agreed to be interviewed. Since data analysis indicated that this number of participants provided sufficient information power (saturation) of the data material (Malterud et al., 2016), no additional interviews were necessary. The matrix used for study inclusion ensured a variability in participant characteristics, even though the majority of participants interviewed were female, married/living with a partner, on sick leave/disability benefits, had primary musculoskeletal pain (e.g., Fibromyalgia, unspecified musculoskeletal pain; Nicholas et al., 2019), had lived with pain for more than 10 years, and had completed all EPIO modules. Average number of days accessing the program was 37, with some using the program less, and others much more. Please see Table 1 for participant demographic details.


TABLE 1 Socio-demographic and disease-related participant characteristics.

[image: Table 1]

The qualitative analyses identified aspects related to experienced changes and any other impact from having access to the EPIO intervention program, and findings were organized into three main themes: (1) Changes in Cognition, (2) Changes in Coping, and (3) Content and Functionality Specific Engagement. Within each of the three main themes, several sub-themes were also identified. Please see Figure 3 for an illustration of identified themes and sub-themes related to experienced changes from having access to EPIO.


[image: Figure 3]
FIGURE 3
 Overview of identified main themes and sub-themes related to participants' experienced changes from having access to the EPIO intervention program.




3.2 Changes in cognition

The participants described the EPIO program as creating a realization of how their thoughts can impact feelings and behavior, creating a new comprehension and way of thinking about life with pain. They referred to these new ways of thinking as also inducing acceptance, allowing for better ways to live with pain, as well as focusing more on positive rather than negative thoughts as a consequence of using the program. Themes surfacing related to changes in cognition were sorted into three sub-themes: Insight and self-awareness, acceptance, and shifting focus.


3.2.1 Sub-theme 1: insight and self-awareness

Several participants reported having become more aware of the connection between their own thoughts and emotions and how they approached various situations after becoming acquainted with EPIO. They described increased awareness of how thoughts can be crucial for how you feel, and having realized how they could control and influence the way they were thinking. Some stated that EPIO had provided an opportunity to think differently when in pain and feeling down, as described by one participant:

The pain is somewhat harmless, it is not a catastrophe, and it will pass. (ID 3)

Some of the participants also said they had become more aware, and gained a better understanding, of themselves. For example, describing being more aware of, and paying more attention to, their inner dialogue, what they were thinking, and how they were talking to themselves, in some ways realizing that this dialogue had changed from inner criticism to becoming more supportive. One participant described the experienced changes in cognition and awareness as:

Learning to think differently, (….). Helps a lot with the pain…and the mind. They are connected, you know. You can do this. This is going to be fine. Relax. Breathe deeply. That is what I told myself. (…) and that I could be proud of myself, and so on. (ID 42)

The participants also stated that EPIO had contributed to greater awareness and better identification of what leads to stress in life, and reported having realized how stress in everyday life could be related to tensions in their own bodies, which in turn could worsen the pain. As one participant stated:

Yes, well, it has something to do with stress. Indirectly, it is related to pain in a way, and vice versa. (….). It is not always about the pain, you know, but if I'm too stressed and keep tensing my body all the time, I know that eventually, I'll end up in... in pain again. (ID 9)

Increased awareness of one's body and how calming down and relaxing were possible was also mentioned. As one participant stated:

And then the fact that taking a timeout was possible, even if standing or sitting. (….) You just need to be present, sort of. I did not think that was possible. (ID 32)



3.2.2 Sub-theme 2: acceptance

Participants described how using EPIO had induced more acceptance of the pain, and that changing how they were thinking about the pain had been important. This type of acceptance thinking was described as changing their attitude and taking on a more relaxed or optimistic outlook. As one participant stated:

You shouldn't get stuck if you're troubled with some chronic pain, it's actually possible to learn to live with it. Yes. That you can make everyday life better. Yeah. I have accepted it a bit more (…). Then I do not feel down as much, if you know what I mean. I adapt my everyday life more now, based on how the day is going. (ID 53)

Other participants described how changing their thought patterns had enabled them to think in a new, more accepting way, allowing them to live better with pain. As one participant said:

There are other ways of thinking about it. I liked the fact that it (EPIO) made me think in a different way. That you get…well, I liked the psychology. That you get a chance to have new thoughts about your situation, and a chance to live better with pain. (ID 3)

Further describing acceptance in terms of being able to live with pain, participants also stated that using EPIO helped them understand how accepting pain is not the same as giving up, and that they can live with, and improve, despite having pain. As one of the participants reported:

Just acknowledging that it (the pain) is there. How much it can do. I never would have thought. Because I thought that if you acknowledge that it is there, it will get worse, but it does not, you know. Acknowledging pain and just letting it go. It was a bit easier than I thought it would be. (ID 32)



3.2.3 Sub-theme 3: shifting focus

Participants also described shifting focus away from discomfort and negative thoughts toward more positive aspects based on the use of EPIO. This for example included focusing on achieving relaxation when performing relaxation exercises, rather than on how much pain they were experiencing. Some described feeling as if they had more “space in their head” to think about other things besides their discomfort. Others stated that they had more focus on what was realistic for them to achieve, and what was “good enough”. Being able to shift focus depending on the situation was perceived as positive, as expressed by one of the participants:

It sounds like a dream thing. It is true, you know. I have less focus (on the pain). Maybe I've learned to relax and take breaks a bit, focusing more on that than how painful it can be. The same when I go for a walk with the dogs. If I manage to walk a bit, it is good enough (…), maybe I focus more on what I can do. On what is good enough? (ID 211)

Having access to EPIO also appeared to have helped participants think more constructively about the pain, as illustrated by one participant:

Yes, it has helped me not to fall completely into despair. Even though I have had a lot of pain in my body (…). I have been very good at... before... putting myself down. It (EPIO) has helped me a lot, both psychologically and thought wise. Yes, it's about thinking positively and not thinking things about yourself that you would not say to others. Things like that have helped me a lot. (ID 42)




3.3 Changes in coping

Participants described EPIO as having facilitated better coping with pain, subsequently learning how to reduce the pain, particularly when high pain intensity occurred. Having gained tools for improved emotion regulation was also highlighted, with participants describing use of EPIO as inducing hope and providing ways to improve emotional wellbeing. Learning the importance of activity pacing and how to balance activity and rest was also underlined as vital for improved coping and wellbeing. Themes raised were sorted into three sub-themes: Pain, Emotions and Activity Pacing.


3.3.1 Sub-theme 1: pain

Pain was often described as fluctuating from day-to-day, even within days, being severe, uncomfortable and bothersome, creating frustration and worries. Despite this, participants reported having become better able to cope with the pain through the use of EPIO, even learning how to reduce the pain, particularly during pain flares. As stated by one participant:

These relaxation exercises have enabled me to cope much better with the pain when it is at its worst. (…) Because I can actually reduce it somewhat. Some of these exercises make some of the specific pains I have less. Especially those related to the neck and headaches.... that's where I've gained a lot, actually. (ID 47)



3.3.2 Sub-theme 2: emotions

Participants also described how EPIO appeared to change and impact emotions by helping them feel less frustrated, ashamed, or guilty. They reported changes in terms of improved ability to deal with negative emotions associated with pain, and described how EPIO had helped prevent emotional setbacks, as well as helped reduce momentary symptoms of stress, anxiety, and depression, even being useful during panic attacks. As one participant reported:

It (EPIO) has helped me. Because I have been struggling with stress for a while. I got these panic attacks and such. It helped me. Completely unbelievable, really. (ID 42)

Participants also portrayed having developed a more positive attitude toward life, and stated that they felt happier, had more energy, and that life was not so difficult anymore, perhaps even easier. Some also said that they had gotten their lives back, or that they had gained hope that they could actually get better. As one participant stated:

I feel like maybe I am a bit more of a happy person (laughs). I was happy before, of course, but you feel, in a way, you now have some tools that help you in everyday life - to cope (...). Then it doesn't feel as difficult, even though, of course, there are difficult days in between, everyone has that. Still, I think things are a bit easier and less dark, you know. (ID 51)



3.3.3 Sub-theme 3: activity pacing

Some of the participants described a change in their approach to activity since becoming acquainted with EPIO, having become more aware of the necessity to pace themselves, balancing activity and rest, and reported actively working on this. As one participant said:

I have realized that I need rest. The biggest change is that I have started taking breaks. I've always been very bad at taking breaks. (ID100)

Participants also described having recognized the importance of making better decisions about what to participate in and not, from the use of EPIO, and having learned to set boundaries for their own activities, without feeling guilty. Describing how this had helped them cope better with challenges in daily life, some of them reported stopping more often, checking in with themselves, and taking more breaks than before. As stated by one of the participants:

I have always known that there should be a balance between activity and rest, but I have become much more conscious about this and have learned how to handle it. I think about setting boundaries, what I should be involved in and say yes to, and I have become better at saying “no”, it's enough now. (ID 211)




3.4 Content and functionality specific engagement

Having described how use of EPIO had contributed to changes in ways of thinking and coping, participants also highlighted how specific content and functionalities had contributed to these changes, augmenting the engagement and motivation for use of the EPIO intervention program. Identified aspects were sorted into three sub-themes: Breathing and Other Mind-body Exercises, Thought-reflection Exercises, and Functionalities.


3.4.1 Sub-theme 1: breathing and other mind-body exercises

All participants emphasized enjoying and benefiting from the various short- and long breathing (i.e., diaphragmatic breathing) exercises in the EPIO program. They pointed to the breathing exercises as particularly effective, easy to use and remember, and also described them as easy to use without actually accessing the EPIO program, as these exercises could be used anywhere, even in social settings, without anyone noticing. Participants also expressed surprise that slow and deep breathing could have such an immediate and soothing effect on pain, and on emotional comfort. As described by one of them:

That is what I have focused on, those breathing exercises. I also had (…surgery), and I was lying on the floor here doing breathing exercises (….). And I felt like I got through it somehow....those breathing things have been helpful in many situations. Yes. Breathe with your stomach and relax. (ID 22)

Other types of EPIO relaxation or focusing exercises (e.g., progressive muscle relaxation, visualization, mindfulness) were also described to be of benefit and fostering use, with participants stating how the exercises helped them fall more easily asleep, achieving better sleep quality, and how using the exercises was pleasant in and of itself, giving them a break in everyday life and a time-out from discomfort. As one participant stated:

Then one of those visualization exercises helped me change perspective and imagine new and different types of scenarios, helped me reduce the (…) overload in my head. (ID 3)

Participants also reported having become better at calming down and relaxing in the moment, clearing their minds, and having attained a sense of physical and psychological wellbeing from engaging in the EPIO mind-body exercises. As described by one of the participants:

Using the guided exercises empties my head completely, and I am just in that moment...And that brings a feeling of wellbeing inside my body. (ID 100)



3.4.2 Sub-theme 2: thought-reflection exercises

Several of the participants described experiencing the EPIO thought-and-reflection exercises as particularly beneficial, often in combination with EPIO psycho-educational content. They referred to these exercises as helping them recognize the impact of experiences and hassles, to better understand their own approach and reaction to stressors, and to aim to sort out their own thoughts and emotions. As one participant said:

I have a little bit more clarity, and better follow-up from my doctor because I asked for it. And then you realize that you don't stress as much. First, you must figure out what stresses you out, and then you can clean it up. (ID 32)

Participants also described thought challenging aspects of EPIO as encouraging contemplation and providing strategies to take action and make specific changes in own life. As one participant stated:

I can handle daily life now, simply put. Being able to work… I have been at work much more this past year than before. So, I think that the (EPIO) app helped me sort out what is important. (ID 34)



3.4.3 Sub-theme 3: functionalities

The participants also pointed to the EPIO program design aspects as motivating for use. The voice guiding participants through the program was for example described as friendly and pleasant, providing calmness, speaking to the participants and providing a feeling of being with someone, as if they were friends or had a type of relationship. As one participant said:

It felt like someone was talking to you. You only heard the voice, quiet and calm. I only had my headset on, so I didn't hear anything else. Just the voice. It was as if you disconnected completely from everything else and just calmed down. (ID 63)

Some of the participants also highlighted the importance of good explanations related to content, stating that EPIO was easy to understand and practice. The availability of the app, the potential for daily reminders, the fact that exercises can be stopped when desired, and the options for customization according to individual needs, daily condition, and/or location (e.g., through “My page”) were also underlined as promoting engagement and motivation for use.





4 Discussion

Interviews identified how people living with chronic pain described experiencing Changes in Cognition, Changes in Coping, and Content and Functionality Specific Engagement after 12-month access to the EPIO digital pain self-management program. Each of the main themes consisted of sub-themes, including increase in insight, self-awareness and acceptance, shift in focus, pain reduction, improvements in emotion regulation, and a recognition of the importance of activity pacing. Content and functionality specific aspects contributing to engagement and motivation for use included exercises such as diaphragmatic breathing and thought-reflection, and certain program functionalities, such as the audio voice and options for personalization, were also described as contributing to use, engagement and change.

The interviews in the current study were conducted after completion of a 12-month RCT showing statistically significant between-group differences in favor of the intervention group (i.e., having access to EPIO for 12 months) for psychological variables such as anxiety, depression, self-regulatory fatigue, certain HRQoL sub-scales (i.e., general health, vitality, role emotional and mental health), and pain catastrophizing, but not for more physically related variables such as pain interference, pain severity, physical HRQoL sub-scales (e.g., physical functioning, role-physical or bodily pain), or pain acceptance (Solberg Nes et al., 2024). These findings might be explained by the fact that the EPIO program was developed to help people gain knowledge and beneficial coping strategies when living with chronic pain (Ledel Solem et al., 2020; Solberg Nes et al., 2024). Potential limitations in the sensitivity of the instruments used or the need for an even longer duration to observe significant effects could be other possible factors.


4.1 Changes in cognition and coping

The EPIO program is primarily CBT-based, with some aspects of ACT (e.g., module 5: “What is important to me”), and rather than nurturing thoughts about a pain-free life, the program is as such designed and developed to strengthen agency, provide knowledge, raise awareness and engage users in evidence-based self-management strategies to live well with pain (Ledel Solem et al., 2020; Solberg Nes et al., 2024). This aspiration is supported by the current findings describing increased insight and self-awareness after 12-month program access. With participants recognizing associations between their own thoughts and feelings, and how these relate in a variety of situations, findings underline the essence of being conscious of inner experiences and aware of own thoughts, emotions and behavior patterns (for example seeing pain as “not a catastrophe”, and “learning to think differently”), aspects considered essential for positive change to occur (Beck, 2020). These findings are consistent with previous studies demonstrating that emotion regulation and awareness are critical in chronic pain management, including gender-related differences (Diotaiuti et al., 2022). The results also support qualitative input from follow-up phone calls during the 12-month RCT, as well as findings from the EPIO feasibility pilot, both studies identifying raised awareness about own condition through use, and what could be done to better cope with the situation living with pain (Bostrøm et al., 2022; Solberg Nes et al., 2024). Overall, these results underline the essence of being conscious of inner experiences and aware of own thoughts, emotions and behavior patterns.

Insight and self-awareness might also be seen as prerequisites for acceptance, as acceptance of challenging situations often requires insight into own thoughts and feelings. This qualitative study captures descriptions of enhanced acceptance of own situation after 12-month program access for people living with chronic pain, underlining the importance of qualitative explorations, as the quantitative RCT failed to detect statistically significant between group findings for pain acceptance (Bostrøm et al., 2023; Solberg Nes et al., 2024) Other qualitative studies exploring impact of pain self-management programs have also shown links between improved insight, awareness and promotion of acceptance (Braverman et al., 2023).

Similarly, while the 12-month RCT failed to detect significant quantitative impact for physical variables such as the primary outcome of pain interference (Solberg Nes et al., 2024), the current qualitative findings indicate improved coping skills and pain reduction when dealing with pain, not letting the pain significantly interfere with everyday life, even during pain flares. These findings could potentially also be explained through the reported improvement in insight, self-awareness and acceptance. Self-awareness has for example been associated with pain reduction in Fibromyalgia (Hsu et al., 2010), and other qualitative studies have shown improved acceptance to be associated with improved coping with pain (Braverman et al., 2023), and in turn also better symptom management (Arfuch et al., 2022). Participants in the current study mainly mentioned acceptance in connection with pain and discomfort (e.g., stress and difficult emotions), describing acceptance as being able to let go (e.g., of negativity), and thus making room for new and more constructive ways of thinking. The shift in focus described by participants, for example from concerns and negative thoughts about pain to thinking that pain is annoying, but not dangerous and will pass, further supports this notion. Such a change can also illustrate improved psychological flexibility (McCracken and Morley, 2014), here possibly linked to pain reduction and lower pain interference.

The positive impact seen on psychological variables for people having access to the EPIO program in the RCT (Solberg Nes et al., 2024) was further corroborated by the current qualitative findings. Participants described being better able to deal with difficult thoughts and emotions after using EPIO, employing new strategies to stay calmer and more relaxed, even during challenging times. Consequently, they reported improved emotion regulation, attributing these improvements to the use of a variety of strategies employed through EPIO. Having recognized the importance of activity pacing for pain management was also highlighted in terms of improved coping skills, with participants describing having learned to better understand own needs and cope with day-to-day challenges. This is also in support of previous findings from the EPIO RCT and feasibility studies, underlining raised awareness about the importance of activity pacing (Bostrom et al., 2020; Solberg Nes et al., 2024).

Given the description of improved acceptance, improved coping with pain and reports of subsequent reduction of pain and pain interference in the current findings, it is possible that the outcome measures used to gauge pain interference and severity (Keller et al., 2004) as well as pain acceptance (McCracken et al., 2004) did not capture these measures well in the EPIO 12-month RCT (Solberg Nes et al., 2024). These are however well validated and widely used outcome measures (Keller et al., 2004; McCracken et al., 2004), and even the HRQoL measure employed (Ware Jr and Sherbourne, 1992) revealed differences between impact on psychological and more physical variables (Solberg Nes et al., 2024). A more likely explanation might therefore be that without clear quantitative impact, qualitative measures can complement and further amplify our understanding of quantitative findings, such as in the current study. This notion is supported by the EPIO feasibility studies, where qualitative findings identified improved awareness and acceptance (i.e., “making peace with the presence of pain”) as benefits from engagement with EPIO (Bostrøm et al., 2022) augmenting quantitative feasibility findings (Bostrom et al., 2020).



4.2 Content and functionality specific engagement

The combination of CBT/ACT-based psycho-educational content and exercises representing well-known concepts (e.g., diaphragmatic breathing, progressive muscle relaxation, visualization, mindfulness) and functionalities such as a guiding avatar (i.e., the EPIOS bird), options for personalization, and choices to read and/or listen was also explored in terms of engagement, motivation for use and impact on change. Breathing exercises (i.e., diaphragmatic breathing exercises whether brief or long) were particularly highlighted as beneficial and easy to use, with participants describing being able to down-regulate acute pain flares, stress and anxiety in day-to-day life utilizing these exercises. These findings are in support of existing research showing how slow, deep breathing engages the vagus nerve for parasympathetic activation and stress reduction (Russo et al., 2017), potentially also positively impacting symptoms of distress, anxiety and depression (Beng et al., 2016; Cho et al., 2016; Zaccaro et al., 2018) Once learned, the participants also described using these exercises independently from the app. Other types of mind-body exercises such as visualization and mindfulness reportedly assisted with “clearing the mind” and inducing physical calmness, while thought- and reflection type exercises appeared to help sort thoughts and identify stressors, seemingly empowering participants in making lifestyle changes. These findings are in line with descriptions from follow-up phone calls in the RCT describing EPIO as a “useful toolbox” (Solberg Nes et al., 2024). Experiencing how using specific strategies can have an effect may also contribute to strengthened self-control and confidence in own capacity to cope with discomfort, pain and stress, as seen in the RCT through improved self-regulatory capacity after 12 months EPIO program access (Solberg Nes et al., 2024).

Studies have shown therapeutic relationships to be essential for change (Watson, 2016; Watson et al., 2014), potentially having more impact on treatment outcome than the method actually used (Bohart et al., 2002; Elliott et al., 2018; Norcross and Wampold, 2011). While the digital EPIO intervention does not entail a patient-therapist relationship, participants did interact with team member(s) during intervention onboarding (i.e., introductory session), and also received two follow-up phone calls during the first weeks of the intervention. Several of the participants also described the voice guiding them through the program as important, having a calming effect in and of itself. These aspects may indicate a sense of program personalization and support the notion of users considering EPIO “a friend”, as referred to by participants in the current study as well as in the EPIO feasibility pilot (Bostrøm et al., 2022), which again might promote engagement and motivation for use.

General input from interviewed participants pointed to an appreciation of the EPIO program, even though 33% of the participants interviewed had not completed all modules over the 12 study months (see Table 1). Several participants also emphasized that in addition to being a valuable support program in and of itself, the EPIO program could also be of benefit as a supplement to other treatments, whether in combination with a therapist (e.g., physiotherapist or psychologist), or as a follow-up after completing inpatient or outpatient rehabilitation. This is also in line with input received through the follow-up phone calls in the RCT and the feasibility pilot (Bostrøm et al., 2022; Solberg Nes et al., 2024).



4.3 System use

The majority of participants in the current study had high module completion (72%), and while participants may have been more likely to agree to being interviewed when having completed the program, program completion percentage for this sample is comparable to that of the full RCT intervention group (66%; Solberg Nes et al., 2024). System use varied (range 5–315 days), with an average (median) use of 37 days. While intended intervention benefit is generally dependent on intervention use and practice, participants did describe utilizing acquired program knowledge (e.g., diaphragmatic breathing exercises) also without accessing the app, which makes gauging actual use more challenging than assessing impact.



4.4 Strengths and limitations

This study has a number of strengths. First, the systematically conducted matrix-based recruitment strategy allowed for the study sample to be representative of intervention group participants (e.g., age, gender, pain duration, program use), and presents a major strength. In addition, the qualitative sample included approximately one in four participants completing the 12-month RCT, contributing to the presence of rich, qualitative data complementing quantitative findings (Solberg Nes et al., 2024) and enriching interpretation of findings after 12-month EPIO program access (O'Cathain et al., 2013; Richards et al., 2019).

The current study also has limitations. First, the project staff members who recruited and followed participants during the study also conducted the qualitative interviews. This could have led to participants having a positive approach to the interviews, wanting to please the interviewer. On the other hand, the fact that participants may have felt a connection with the interviewer could have contributed to participants sharing more openly about their experience. The interviewers were also following a semi-structured interview guide and were trained to avoid directing participant responses in one way or other.

Second, study participants were primarily female. However, while the 12-month RCT primarily entailed women (81%), the utilized matrix enabled a 28% inclusion of males, which constitutes an improvement, although not a fully gender balanced participation. No gender-specific patterns were nevertheless detected in the obtained qualitative data. Whether this was due to the limited number of males included, or whether no gender-specific differences were actually present, remains unclear, and future research should aim to further explore gender-related differences as this could provide critical insights for the tailoring of digital pain management interventions. Third, the majority of participants had lived with pain for more than 10 years. Considering this was also the case for participants in the RCT (Solberg Nes et al., 2024), the current study matrix did allow for a fairly representative inclusion regarding participant's pain duration. Fourth, another aspect that might have impacted transferability is the fact that a majority (68%) of participants had completed all program modules and hence could have been more likely to have benefited from the program. This is to be expected, however, as participants completing few modules might have been less willing to participate in interviews. Given the limited information related to participants completing fewer modules, clear conclusions cannot be drawn regarding participants not progressing in the program. Utilizing the matrix, people with lower completion rates were nevertheless also included (please see Table 1), without any clear aspects described as to why program progression was limited or slow.

Fifth, the fact that EPIO RCT recruitment was voluntary (i.e., via health care personnel and social media) could indicate high motivation for participation, another factor potentially limiting transferability, even though motivation is necessary for program utilization and subsequent effect. Sixth, it is also possible that comparison with other digital pain self-management solutions could yield more information as to the reasons for use and resulting change, and future research might consider such comparisons when feasible. Seventh, the current study included people with a wide variety of pain conditions, although the majority with primary musculoskeletal pain (e.g., Fibromyalgia, unspecified musculoskeletal pain). It is possible that tailoring EPIO to more specific pain conditions (e.g., Rheumatoid arthritis or specific post-injury/surgery) could help enhance impact and sense of benefit even further. Previous studies have also shown that factors such as gender and agonistic experience influence pain perception, reinforcing the need for personalized approaches to chronic pain management (Diotaiuti et al., 2022).

Finally, participants being interviewed had to have had completed the 12-month follow-up outcome measures, which could have indicated study engagement, further potentially limiting transferability. Intervention benefit is however dependent on intervention engagement and use, and while the EPIO feasibility pilot sought to identify reasons for use as well as non-use (Bostrom et al., 2020; Bostrøm et al., 2022), the current study strived to identify participants' experiences and achieve a deeper, richer picture of experiences with EPIO than possible from quantitative measures alone. Also, the varying descriptions from the sample interviewed allow for a synthesis example impact from having access to EPIO over a longer period of time (i.e., 12 months). The results can hence contribute to an expanded understanding not only of the changes described from using EPIO, but also of the limitations potentially introduced when solely utilizing quantitative measures in large scale trials such as the EPIO RCT (Solberg Nes et al., 2024).



4.5 Conclusion

The current study showed how people with chronic pain, after 12 months access to the EPIO digital pain self-management program, experienced positive changes in terms of living with pain, particularly related to: Changes in Cognition, including improved insight, self-awareness and acceptance, and Changes in Coping, including pain reduction, improved emotions and wellbeing, as well as increased understanding and use of activity pacing. Specific Content and Functionalities appeared to contribute to these changes, creating a sense of connection through program features and facilitating program engagement and motivation for use. The most prominent changes from EPIO program access included an increased understanding of the connection between own thoughts, feelings and behavior, gaining concrete strategies to cope with everyday life living with pain, and utilizing these strategies to reduce pain and the interference of pain, as well as improve psychological wellbeing. A combination of the EPIO program with other clinical interventions such as physical therapy could potentially further enhance outcomes and support widespread adoption.
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e 059 [~1.08; ~0.10]
—_ 047 [-1.20; 0.86]
e 036 [-0.87; 0.14]
— -0.69 [-1.19; ~0.20]
— ~1.11 [-1.50; -0.71]
- ~0.96 [-1.46; ~0.45]
= -1.06 [-1.36; 0.7
- -0.88 [-1.25; ~0.50]
- 052 [-0.76; ~0.29]
—_— 070 [-1.21; -0.18]
e -0.85 [-1.35; ~0.35]
- -0.60 [-0.98; -0.22]
= -0.38 [-0.62; ~0.15]
e -021 [-071; 0.29]
—— 0.28 [-0.20; 0.76]
_—— -0.14 [-0.99; 0.71]
= -0.32 [-0.55; ~0.09]
—t -035 [-0.86; 0.15]
—— 071 [-1.21;-0.22]
— -0.82 [-1.11; -0.54]
- 0.5 [0.97; ~0.13]
= -0.38 [-0.61; ~0.14]
031 [-0.19; 0.81]
— -0.83 [-1.33; -0.33]
— -159 [-1.91;-1.27]
—_— -0.63 [-1.90; 0.64]
e -0.42 [-0.92; 0.09]
— -0.69 [-1.19; -0.20]
== ~151 [-1.82; -1.19]
—_— -0.90 [-2.33; 0.54]
< 059 [-0.79; -0.38]
—T T

2 -1 0 1 2
Favors controls  Favors spouses of FM patients

Weight

4.6%
3.7%
3.7%
12.0%

3.7%
3.7%
4.1%
3.7%
4.4%
19.5%

4.6%
36%
3.7%
11.9%

4.6%
3.7%
3.8%
12.0%

46%
3.7%
3.7%
4.4%

16.4%

4.6%
3.7%
3.7%
4.3%
16.3%

3.7%
3.7%
4.4%
1.7%

100.0%
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Design Country Participants Male Age, years, i Years since FM Main outcome  Findings
spouses (%) mean (SD)/ i diagnosis/ measures

median mean (SD) beginning of
(range) symptoms, mean
(SD)

a. Quantitative studies

Poorer health and mood

Analytical cross- 135 husbands of EM patients Health status, mood  states, higher depression,

Bigatti etal. 9.0 (13.0) (since

o0 sectional, including | USA and 153 husbands of women 100 59(11) 27(15) B ) state, subjective stress,  and subjective stress

agnosis
comparison group without EM © and quality of life among husbands of FM
patients

High caregiving

Caregiving responsibilites, which
responsibilities, role  were associated with role

Bigatti et al. Analytical cross- 9.0 (13.0) (since strain, association with  strain. Total role strain was

UsA 135 husbands of EM patients 100 59(11) 2715)

(2008) sectional diagnosis) mood, and mediation  related to mood. Social
by social supportand  supportand emotion-
coping based coping partially

‘mediated this relation.

Lower marital satisfaction

Marital satisfaction,its  and higher role strain
association withrole  among husbands of

. Analytical cross- 135 husbands of EM patients

Steiner etal 9.0 (13.0) (since strain and mediation  women with FM. Social

sectional, including = USA and 153 husbands of women 100 59 (11) 27(15)
(2010) . X diagnosis) by social supportand  support alone mediated
comparison group without EM
coping (problem based  the relationship between
vs. emotional) role strain and marital
satisfaction.

Higher depression and
ey Analytcal cross- 32 husbands of EM patients Anxiety, depression,  erectile dysfunction scores,
Tutoglu etal
(’Olj) sectional, including | Turkey and 30 husbands of women 100 355 (43) ND 25 (3.1) (since diagnosis)  sexual function,and  and lower quality of life
h comparison group without EM quality of life among husbands of EM

patients

Personality disorders were

more common among

spouses of EM patients.
Analytical cross- 60 spouses of FM patients and 3.8 (3.5) (since diagnosis);  Personality traits

Collazo etal. Severity of FM and years

sectional, including | Spain 60 spouses of women without 100 517(97) 262(102) 12.1(9.2) (since among spouses of FM

(2014) of cohabitation were

comparison group M symptoms) patients

positively associated with

the probability of

personality disorders.

" . Analytical cross- 30 spouses of FM patients and Higher anxiety and

fener et a
P sectional, including | Turkey 30 spouses of women without 100 ND ND ND Anxiety and depression  depression scores among
B comparison group M spouses of FM patients
Higher ansiety and
oy et | Analytcal cross- 30 spouses of FM patients and Anxiety, depression,  depression scores and
Selepkolu etal
(»m‘:) sectional, including | Turkey 38 spouses of women without 100 450(107) ND ND quality of life, and poorer quality of life
o comparison group M quality of sleep among spouses of FM.
patients
Higher aniety, depression
Anxiety, depression,
Analytical cross- 100 spouses of EM patients and chronic fatigue scores

Parlak et al chronic fatigue, quality

sectional, included | Turkey and 100 spouses of women 100 459(8.6) 2110.0) ND and poorer quality of life
(2022) X i of life and quality of
comparison group without EM sl and sleep among spouses
ey
i of FM patients
Communication problems,
Effect of affectionate

but not affectionate

Dewan etal. Analytical cross- behavior and
Usa 204 spouses of FM patients 95 575(125) 282(160) 127 8.2) behavior, were associated
(2024) sectional communication on
significantly with mental
‘mental quality of life

quality of life
Association of Perception of pain severity,
incongruence of pain | but not incongruence

Grafftetal. Analytical cross- perception by EM between partners, was

Usa 204 spouses of FM patients 95 575(125) 282(160) 127 8.2)

(2024) sectional patients and partners  associated with depression
with depressionand  and anxiety among
anxiety spouses of EM patients

b. Qualitative studies

Qualitative,
4(1-10) (since
Sylvain etal. through in-depth Impact of EM on daily  Felt neglected, lack of
Canada Four husbands of FM patients 100 53 (47-65) 28(21-43) diagnosis); 12 (4-20)
(2002) interviews and life support
(since symptoms)
group meetings
Qualitative, Struggling to keep going,
Paulsonetal | through in-depth Impactof FM on daily  feeling exhausted, lack of
Sweden 14 wives of EM patients 0 35-54 6-26 (since diagnosis)

(2003) narrative life understanding and

interviews support, escaping to work.

Increasing responsibility

Qualitative, and workload at home,
Impact of FM on daily

Soderbergetal. | through in-depth changing relationships
Sweden Five husbands of EM patients 100 50-60 25-40 ND life, relationships with

(2003) narrative with spouses, friends, and

children and others
interviews relatives, deepening
relationships with children

Qualitative, Increasing responsibility

Rodhametal.  through in-depth 3-15 (since diagnosis),  Impact of FM on daily  and workload at home,
England Four husbands of EM patients 100 38-59 533

(2010) narrative 6-25 (since symptoms)  life changing relationships

interviews with spouses and friends

Qualitative. Increased and

Individual redistributed workload at
Macdedo etal. 2-14 (since diagnosis),  Impact of FM on daily

narrative and Brazil Four husbands of EM patients 100 41-59 18-32 home, exhaustion.
(2015) 4-29 (since symptoms)  life and sexuality

semi-structured Negative influence on

interviews sexual life.

Qualitative,

through focus Coping with new sexuality,
Romero-Alcala 18 male partners of FM 37(28),(1-10) (since  Impactof EM on

groupsandin- Spain 100 50.1(87), (37-58) 231 (13.1), (6-53) resisting the loss of the
etal. (2019) patients diagnosis) sexual life and sexuality

depth narrative sexuality

interviews

Emotions and coping  Emotional concerns and

Qualitative,

Monteso-Curto Four husbands and one wife of strategies associated  exhaustion, limitation of

through focus Spain 80 5171 ND 14-52 (since diagnosis)

etal. (2022) FM patients with having a spouse  leisure activities, escape

groups
with EM. coping
Increasing responsibility
and workload at home,
Qualitative, changing relationships
Vizquez Canales Four husbands and one wife of Impact of FM on daily
through focus Spain 100 4256 ND ND with spouses and friends,
etal. (2024) FM patients life
groups limitation of leisure

activities, change in sexual
life
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Records identified in literature search
(PubMed, Scopus, Web of Science, APA PsycNet)
(N=570)

}

After exclusion of duplicate papers
(N=249)

Records excluded (N=221)
* Irrelevant topic (N=94)

| Full text articles assessed for eligibility
1 (N=28)

* Spouses related to other aspects of FM patients,
not to their own (N=6)

* Mixed population of relatives, impossible to
extract data for spouses separately (N=3)

+ Only patients with FM were interviewed, not their

spouses (N=2)
+ Case report (N=1)

Studies included in final systematic
review (N=18)
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Effect if t P LLCI ULCI
Total effect of X on Y —0.4676 0.0495 —9.4438 p <0.001 —0.5650 —0.3702
Direct effect of X on Y —0.4215 0.0503 —8.3742 p <0.001 —0.5204 —0.3225
Effect BootSE BootLLCI BootULCI
Indirect effect(s) of X Total —0.0462 0.0164 —0.0824 —0.0175
onY:
Significant other —0.0075 0.0082 —0.0267 0.0062
support
Family support —0.0297 0.0136 —0.0603 —0.0069
Friends support —0.0089 0.0078 —0.0270 0.0031
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Effect if t P LLCI ULCI
Total effect of X on Y —0.4520 0.0450 —10.0379 P <0.001 —0.5405 —0.3635
Direct effect of X on Y —0.4108 0.0454 —9.0585 P <0.001 —0.5000 —0.3217
Effect BootSE BootLLCI BootULCI
Indirect effect(s) of X —0.0412 0.0133 —0.0704 —0.0189

onY
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Effect if t P LLCI ULCI
Total effect of X on Y —0.4665 00451 —10.3349 p < 0.001 —05552 —0.3778
Direct effect of X on Y —0.2539 00478 —53104 p < 0.001 —0.3478 —0.1599
Effect BootSE BootLLCl BootULCI
Indirect effect(s) of X —02126 00337 —0.2807 ~0.1477

onY
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(o)

Pressure to 1

perform (1)

Perceptions of 0.561** 1

workload and

examinations (2)

Self-perceptions 0472% 0453 1

(3)

Time restraints (4) 0.518"* 0.665** 0.519** 1

Academic stress 0.800** 0.834** 0.741%* 0.845%* 1

total score (5)

Significant other —0.110* —0.089 —0.182* —0.098 —0.146"* 1

support (6)

Family support (7) | —0.193% | —0.120* | —0278** | —0.172% | —0234* | 0270** 1

Friends support —0.086 —0.122* —0.199** —0.149** —0.170* 0.355"* 0.404** 1

®)

Social support —0.170** —0.125** —0.262** —0.182** —0.226"* 0.611** 0.762** 0.780** 1

total score (9)

General —0.337* —0.333** —0.585** —0.408** —0.512* 0.163** 0.178** 0.160"* 0.211% 1

self-efficacy (10)

Learning efficiency —0.235** —0.284* —0.486** —0.429"* —0.442* 0.183** 0.305"* 0.205** 0.272** 0.497** 1

(1

Interpersonal —0.165** —0.193** —0.359** —0.241* —0.299** 0.142** 0.261** 0.238"* 0.256™ 0.378"* 0.538** 1

promotion (12)

Learning —0.202** —0.286** —0.462** —0.353** —0.401** 0.111* 0.257* 0142 0.186" 0485 0.605* 0.633** 1
dedication (13)

Objective —0.188* —0.250** —0.484* —0.276"* —0.367** 0.135% 0.138* 0.102* 0.135** 0.442** 0.482** 0.396™* 0.481%* 1
achievement (14)

Academic —0.238** —0.299** —0.530** —0.381** —0.445** 0.166** 0.292%* 0.230%* 0.268** 0.529%* 0.827** 0.843** 0.815* 0.680%*
performance total

score (15)

*p <0.05,*p = 0.001.
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Minimum Maximum Mean Std. deviati

Significant other support 18 28 25.59 2971
Family support 4 28 21.57 6.434
Friends support 4 28 20.83 6.488
Pressure to perform 6 22 14.01 3.523
Time restraints 5 22 1335 3.575
Perceptions of workload and examinations 4 20 12.07 3318
Self-perceptions 4 18 9.81 2983
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Variable Frequency Percentage (%)

Age

18 41 94
19 291 66.7
20 47 10.8
21 22 5
>2 35 8.1
Gender

Female 404 927
Male 32 73

Environment

Rural 197 452
Urban 239 54.8
Residence

Home 117 268
Rent 181 41.5
Parents 90 20.6
Host 11 25
Personal residence 37 8.5

Marital status

Married 12 28
In a relationship 209 479
Alone 215 49.3
Children

Yes 13 3

No 423 97
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Variables

SES
PSS-10
Active coping
Helplessness
Secking support
Mini-Cope

Avoidance behaviours

Turning to religion

Acceptance

Sense of humour

Statistically sgnificant: p <0.05; p<0.01; p<0.001.

Active coping

Planning

Positive revalidation

Use of psychoactive

substances

Cessation of actions.

Self-blaming

Secking emotional
support
Secking instrumental
support

Taking care of

something else

Denial

Discharge

Subgroup 1
n =428 (53.77%)

M+ SD, Me, Min.
- Max., 95% CI

27.684.53,28, 15-40,

27.25-28.12
22.75£4.23,23,5-35,
2236-23.16
1920.64,2,0-3, 1.86-
198

192£0.70; 25
199

-3 1.85-

160£0.73,2,0-3, 153
167
0.71£0.87,1,0-3,0.62-
079
097£076,1,0-3, 0,89~
104

155£0.87,2,0-3, 147-

163
198078, 2,0-3, 191~
206
187078, 2,0-3, 1.80-
198
181£0.69,2,0-3, 174~
187
099£0.77,1,0-3,092-
106
1.670.67,2,0-3, 1.61-
173
0.88+0.97,1,0-3,0.78-
097

181£0.63,2,0-3, 175~

187
123£0.80,1,0-3, 116~
131

Subgroup 2
n =368 (46.23%)

M+ SD, Me, Min.
- Max,, 95% CI
26.82+4.61,27,13-39,
2635-27.29
23.76+3.87,24,7-35,
23.36-24.16
202£0469,2,0-3,1.95-
209
204£070,2,0-3,1.97-
21
13940.82,2,0-3, 1.31-
148
0.60+0.84,0,0-3,0.52-
0.69
079£0.75,1,0-3,0.89-
104

191£0.83,2,0-3, 182

199

197077, 2,0-3, 189~
205
187078, 2,0-3, 179~
195
1800.72,2,0-3, 173~
187
0.77£0.75,2,0-3, 0,69~
085
172£0.74,2,0-3, 1.64-
179
0.69+091,0,0-3,0.59-
078
1.86£0.68, 2,0-3, 1.79-
193
132£0.78,2,0-3, 1.24-
140

7.07

1194

587

1381

298

1054

3523

0.02

0.00

0.03

1609

083

7.93

131

0.007

0.0005

004

002

0.0002

0.08

0.001

0.0001

088

087

0.0001

036

0.005

025

Explanation: n, subgroup size; M, arithmetic mean; SD, standard deviation; Me, median; Min., minimum; Max., maximum; 95% CI, confidence interval for the mean; SES, global self-

assessment score; PSS-10, stress intensity.
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Variables

Subgroup 2

(Mini-Cope)
1 Active coping

2 Helplessness

3 Seeking support

4 Avoidance behaviours
5 Turning to religion

6 Acceptance

7 Sense of humour

Statistically significant: p <0.05; p<0.01; p<0.001

Active coping
Planning
Positive revalidation

Use of psychoactive

substances.
Cessation of actions
Self-blaming

Secking emotional support
Secking instrumental support
‘Taking care of something else
Denial

Discharge

Subgroup 1
r »
0.255 0.0001
0.223 0.0001
0285 00001
—0.182 0.0001
—0.267 0.0001
—0.483 0.001
0.140 0.004
0.088 0.07
—0.008 0.87
—0.218 0.0001
0.0001
—0.063 0.19
0.168 00001
0.063 0.19

0276

0256

0328

~00.202

-0352

~0532

0175

0.128

0051

~0.187

-0.129

0122

0211

—0.014

0.0001

0.0001

0.0001

0.0001

0.0001

0.001

001

001

033

0.0001

0.01

0.02

0.0001

079
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No Variables Beta B Error B

1 SES 020 -0314 —0.293 0046 —6.393 0000
2 Self-blaming 005 0219 1.068 0245 4362 0000
3 Doing something else 001 0.105 0643 0265 2426 0016

R=0.52 R =027 adjusted R* =0.26

Statistically significant: p < 0.05; p<0.01; p<0.001.
R, correlation coefficient; R, multiple determination coefficient; Reta, Standardised regression coeffcients B, non-standardised regression coeffcient; rror B, non-standardised regression
coefficient error; t, t test value.
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mSubgroup 1 m Subgroup 2

87.77%

80.37%

#2=8.72,p<0.01

210%  1.90%

Low (1-4) Average (5-6) High (7-10)
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\ELELIES Total

N=798
Number
Gender woman 684 8593
man 12 1407
Year of studies first 337 4234
second 197 175
262 3291
Age (years) <=20 386 4849
M=2075 2 187 2349
sD=1.70
2 23 2802
Place and form of | with family/someone
residence during | close 380 4774
the COVID-19 | 1 heir own
pandemic 416 5226
Numberofhours | <=3h 169 223
spentworkingon | gp 71, 407 5113
acomputer
M=581;SD=266 20 2764
Numberof meals | 1-2 153 1922
M=329;5D=090 3 335 20
1 236 2965
5and more 7 9.05
no 265 3329
HEconat yes, toa small extent 155 1947
physical exercise
3 di
during the i
CoviDae extent 185 224
pandemic yes, toa considerable
extent 191 299
Subjective health | average 57 7.16
status assessment o0 568 7136
during the
very good
COVID-19
pandemic 71 2148
Reduction of toa small extent 5 6.66
socil contacts toan average/medium
during COVID-19. | yieng 427 5364
pandemic
t0a considerable
extent 255 3204

toa very large extent 61 7.6
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\ELELIES 1

Iyear 1

2. Years spent in the profession 0788445 1

3.PSQI —0.114 —0.258 1

4.DASS-S —0.305* —0.246 0.539%+% 1

5.BAI =0.117 —0.087 0.438%* 0.769%** : |

6. BDI —0.116 —0.275* 0.319* 0.564%** 0.607%** 1

<005, **%p<0.00.
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m Subgroup 1 m Subgroup 2
42=3743,p=0.087
50.93% 58.15%
37.38% 39479
11.68% 9.78%
Low (1-4) Average (5-6) High (7-10)
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Marital satisfaction

P=0001
Stress r=-0188

P=0001
Anxiety

0552

Pp<0.001
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Predictive variable

Multiple correlation

Coefficient of
determination

F ratio

Regression
coefficients

Anxiety

Stress

Marital satisfaction

0552

0557

0.601

0305

0333

0361

437.22

24937

18736
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Variable

Age

Education

Employment

Age of marriage

Duration of marriage

Number of children

Wife's education

Wifes employment

30-40

40-50

50-59

“Total
Tlliterate
Secondary school
High school
Post-diploma
MA.

BA.

Total
Housewife
Employed
Self-employed
Retired
Worker
Other

Total

10-15

15-20

20-25

25-30

30-35

35-40

Total

Total

Illiterate
Secondary school
High school
Post-diploma
MA.

BA.

Total
Employed
Self-employed
Retired

Worker

lumber
304
a2
72
1,000
108
174
356
208
131
2
1,000
500
100
98
a1
160
101
1,000
157
443
101
150
79
70
1,000
149
331
520
1,000
266
403
31
1,000
56
347
205
201

185

1,000
199
123
124

554

Percentage
304
24
272

100
108
174
356
208
131
23

98
41
161
101
100

157

79

100
149

331

100
266
403
331
100
56
347
205

100
199
123
124

554
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Variable Marital satisfaction  Quality of life

Age .262 412
P=0001 p=0.001
Education =029 385
p<0001 p <0001
Employment 171 568
p=0001 p <0001
Age of marriage r=0222 520

P=0001 p=0001

Duration of marriage

Number of children

p <0001 p <0001

Wies education 233 374
p<0001 Pp<0001

s employment r=0325 .230

p<0001 <0001
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Variable  Category  Frequency  Percentage

Gender Male 342 46.7%
Female 391 53.3%
Grade 7th grade 354 48.3%
8th grade 177 241%
9th grade 202 27.6%
Only child Only child 46 6.3%
status
Non-only child 687 93.7%
Familylocation  Rural 617 84.2%

Urban 116 158%
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\ELELIES M +SD

I Mindfulness — 3.66+0.99 1
2 Leamingvigor | 369134 | 029+ 1
3. Academic

X 2465062 ~026%F | —047+ 1
procrastination
4. Harsh

X 1776078 | 023 —020%  01s** 1
parenting

*p<00L.
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Predictive Learning vigor Academic procrastination Learning vigor

parbe SE ) SE t SE

Mindfulness 0.30 0.04 831%% =0.12 0.03 ~3.55%* 0.26 0.04 7.14%*
Learning vigor =045 0.03 =13.17**

Harsh parenting ~017 0.04 —4.55%+
Mindfulness x Harsh 018 . e
prenting

R 0.10 025 0.14

F 16.60** 41.30%* 16.26**

*p<0.01.
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Spiritual Responsibility  Interpersonal Stress Exercise  Nutrition  Total

growth and for health support management and score
self- physical
actualization activity
Nursing  Average 2147 216 286 19.28 1825 2116 13280
Standard
488 469 a3 143 573 141 2371
deviation
Median 2400 23.00 2400 19.00 18.00 2400 13100
Medical  Average 215 2113 243 17.97 1637 253 12674
Standard
485 478 127 132 512 445 2128
deviation
Median 2300 2100 2400 17.00 1600 2200 12400

P-value 0.448 0.000 0324 0.004 0.004 0.001 0.029
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Education Spiritual Responsibility  Interpersonal Stress Exercise  Nutrition  Total

growth and for health support management and score
self- physical
actualization activity
Intern Average 2405 233 232 1803 1675 268 12751
Standard
480 463 417 419 504 453 19.77
deviation
Median 2300 2100 2500 17.00 17.00 2200 124,00
Associate Average 2.7 239 22 1846 17.00 292 12541
degree Standard
383 437 359 308 192 400 17.25
deviation
Median 2400 23.00 21.00 19.00 16.00 23.00 123.50
Bachelor’s Average 2145 268 2366 1858 1717 2003 130.23
degree Standard
518 485 443 449 590 453 2469
deviation
Median 2400 2200 23.00 18.00 17.00 2400 12750
Resident Average 2450 2146 2454 1819 15.46 288 127.04
Standard
397 s 369 460 502 an 2057
deviation
Median 2400 2100 2400 18.00 14.50 23.00 125.50
Master's degree | Average 2155 288 2454 2036 19.92 2149 137.77
Standard
490 470 418 454 538 432 2423
deviation
Median 2400 2350 2500 2000 20,00 2500 13650
Expert Average 257 2129 2417 1871 16.29 2200 12467
Standard
199 275 256 107 107 3.00 164
deviation
Median 2300 2100 2400 2100 17.00 2200 12550
Doctorate Average 2679 2286 2521 1971 19.71 279 138,07
Standard
603 615 532 518 561 559 27.80
deviation
Median 27.00 2250 2500 19.00 1850 2400 13550

P-value 0.509 0.076 0.153 0033 0.001 0.070 0.143
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Marital Spiritual Responsibility  Interpersonal Stress Exercise  Nutrition  Total

status growth and for health support management and score
self- physical
actualization activity
Single Average 251 2187 2349 18.68 18.04 259 1282
Standard
162 398 406 378 522 428 194
deviation
Median 2 2 2 19 17 2 127
Married  Average 2484 287 24309 18.96 17.46 2112 1323
Standard
193 515 432 471 573 4504 26
deviation
Median 2 2 u 18 17 u 130
Widow Average 2025 2125 2 19 165 2 122
Standard
206 427 282 42 7.3 141 186
deviation
Median 205 25 2 185 165 25 121

P-value 0013 0326 0094 0993 0.584 0.024 0495
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General
medicine
student -

Interne

Specialization
student-

resident

Nurse

Doctor

P-value

Average

Standard

deviation
Median
Average

Standard

deviation
Median
Average

Standard

deviation
Median
Average

Standard

deviation

Median

Spiritual
growth and

self-
actualization

2421

501

23.00

2481

387

25.00

2437

496

24.00

2355

518

2200

0705

Responsibility
for health
2105
477

2100

2165
540

2100

23.05

23.00

282
306

2200

0.013

Interpersonal
support

25.00

2432
380

24.00

2379
429

24.00

23.70
472

23.00

0440

Stress
management

17.00

1832
471

1800

19.17
446

19.00

1927
415

2100

0.080

Exercise
and
physical
activity

1677
528

1650

1574
518

15.00

18.11
578

18.00

17.64
353

18.00

0.073

N

272

460

2200

2365

423

25.00

2404

24.00

2118

449

21.00

0.022

Total
score

127.90

21.06

12400

12848

2080

12600

13212

2404

13100

127.60

2251

12550

0514
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Smoking Spiritual Responsibility  Interpersonal Stress Exercise  Nutrition  Total

growth and for health support management  and score
self- physical
actualization activity
Nosmoking  Average 2434 25 2004 1879 1753 270 13070
Standard
183 473 416 137 556 441 276
deviation
Median 2400 2200 2400 18.00 17.00 2350 128.00
asmoker Average 2531 213 2356 2075 1973 281 135,87
Standard
575 672 599 543 605 562 3032
deviation
Median 2550 24.00 2400 19.00 2000 200 135.00

P-value 0589 0670 0.686 0217 0150 0.634 0484
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Variable

Age

Gender

Education

Field of
Study

Marital

status

Job

Workplace

section

Underlying

disease

Smoking

Level

Less than or equal to 30years
More than 30 years
Male

Female

Internet

Associate Degree
Bachelor’ degree
resident

Master's degree
Expert

Doctorate

nu

g

medical
Single
Married
Widow

General medicine student -

Interne
Specialization student-resident
Nurse

Doctor

ccu

cu

Surgery/operating room
Emergency

Internal

Other

no

161

180

174

167

63

2

132

2

75

245

96

103

234

63

2

245

48

72

31

7

103

317

2

325

472

528

51

49

185

387
76

2

41

718

282

302

68.6

185

76

718

47

141

91
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302
93
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Spiritual growth

Responsibility for health
Interpersonal support
Stress management
Physical activity
Nutrition

Total score

Minimum score

74

Maximum score
36
36
36
32
32
36
208

Average
239
255
202
1887
1762
2366

131

446

2314
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Spiritual Responsibility  Interpersonal Stress Exercise  Nutrition

growth and for health support management and

self- physical

actualization activity
<30 Average 2430 2235 242 1885 17.69 285 13055
Standard deviation 492 474 439 428 512 449 239
Median u 2 2 18 17 2 131
230 Average 244 27 2385 188 17.56 23 1313
Standard deviation 484 491 4n8 458 599 432 28
Median u 2 u 19 17 u 127

P-value 0676 0.551 0.452 0.884 0.696 0.001 0998
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Gender Spiritual Responsibility  Interpersonal Stress Exercise = Nutrition

growth and for health support management and
self- physical
actualization activity
Female Average 23 201 2019 18.89 1751 226 1316
Standard
506 4804 454 462 583 458 27
deviation
Median 2 25 u 18 17 2 128
Male Average 2444 2208 2381 18.86 17.74 203 1303
Standard
167 183 394 425 535 425 214
deviation
Median 2 2 u 19 17 2 129

P-value 0803 0.096 0643 0732 0.566 0.016 0923
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OR OR 95%






OPS/images/fpsyg-16-1411901/fpsyg-16-1411901-t002.jpg
Fit indices

Fit statistics

umber of profiles

Parameters
Log-likelihood
AIC

BIC

A-BIC
Entropy
Smallest class
LMR test
LMR p-value
BLRT test

BLRT p-value

10

~3781.066

7582.131

7626.167

7594419

NA

NA

NA

NA

NA

NA

3
16 2 2
~3616.520 -3563313 ~3508.788
7265.040 7170.626 7073576
7335.497 7267.505 7196.876
7284.701 7197.660 7107.983
0676 0714 0724
P2=284 (47%) P2=55(9%) P1=48(8%)
320743 103714 106.284
0.009 <0001 00513
~3781.066 ~3616520 ~3563.313
<0.001 <0001 <0.001

3
~3470.757
7009.514
7159235
7051.294
0779
P5=57(9%)
74132
00422
~3508.788

<0001

N = 604; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, Adjusted BIC; P, Profile; LMR, Lo-Mendell-Rubin likelihood ratio test; BLRT; Bootstrap Likelihood
Ratio Test. The LMR test and the BLRT compare the fit of the model with k profiles to the adjacent model with k-1 profiles.





OPS/images/fpsyg-16-1411901/fpsyg-16-1411901-t001.jpg
1. Observing 1

2. Describing 0269+ 1

3. Acting with awareness 0031 0409+ 1

4. Non-judging ~0.088* 0388+ 05314 1

5. Non-reactivity 0315+ 0285+ 041 0036 1

6. Depression (PHQ-9) 0.032 —0.325*+ —0.533** —0.604** —0.175** 1

7. Anxiety (GAD-7) 0.032 —~0.335%* —0.579** —0.631%% ~0.109%* 0.798%* 1
Mean 967 1001 1026 1026 872 772 875
SD 29 3 3 33 28 6 7

*+Correlation is significant at the 0.01 level,
“Correlation is significant at the 0.05 level,
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Levine's test of Mean equivalence t-test (equal variances assumed)
variance equivalence

B Sig. df Sig. Mean SEM 95% Confidence interval of the
difference

Lower Upper
Occupational stress pretest 0.034 0.854 —1149 | 116 | 0253 | —5.151 | 4483 —14.031 3729
Mental health pretest 0.004 0.947 —1701 | 116 | 0092 & —8084 | 4753 —17.498 1.331
Coping self-efficacy pretest 0523 0.471 L142 | 116 | 0256 | 2.672 2340 —1.962 7.307
Mindfulness level pretest 1.523 0.220 1.144 116 | 0.255 1.141 0.997 —0.834 3.116
Occupational stress post-test 0.175 0.677 —5.496 116 | 0.000 & —24.215 4.406 —32.941 —15.489
Mental health post-test 0.012 0.913 —6.006 116 | 0.000 | —25.714 4281 —34.194 —17.234
Coping self-efficacy post-test 0444 0.507 5798 | 116 | 0000 & 12660 | 2.183 8336 16.985
Mindfulness level post-test 0248 0.619 6609 | 116 | 0.000 |  7.466 1.130 5229 9.703

F, F-statistic; SD, Standard Deviation; SEM, Standard Error of the Mean; t, t-test value; df, Degrees of Freedom; Sig., Significant.
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95% Confidence interval of the
difference

Lower Upper

Pair I | Occupational stress 19.913 3.672 0.482 18.948 20.879 41.301 57 0.000
pretest—Occupational stress post-test

Pair2 | Mental health pretest—Mental 18.896 14.891 1.955 14.981 22.811 9.664 57 0.000
health post-test

Pair3 | Coping self-efficacy pretest—Coping —11137 | 3491 | 0458 —12.056 10219 —24291 | 57 0.000
self-efficacy post-test

Pair4 | Mindfulness level pretest—Mindfulness —7.258 6.100 0.801 —8.862 —5.654 —9.062 57 0.000
level post-test

SD, Standard Deviation; SEM, Standard Error of the Mean; t, t-test value; df, Degrees of Freedom; Sig., Significance.
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Judgmentally describing Non-judgmentally Low mindfulness (n = 55)

(n = 314) describing (n = 235)
Mindfulness facets M(SE) M (SE) M (SE)
Observing. 2718 (0.061)° 3531(0.074)° 4.381 (0.099)'
Describing 1,898 (0.045)" 3.239 (0.039)' 2,548 (0.061)°
Acting with awareness 2.236 (0.040)° 3.280 (0.039)" 1.444 (0.081)"
Non-judging 2206 (0.049)° 3331 (0.041)' 1,394 (0.070)"
Non-reactivity 2331 (0058)" 3.222(0.068)" 4,346 (0.106)'

Psychological outcomes
Anxiety 2.503 (0.095)° 0.881 (0.083)* 3.179 (0.227)"
Depressive symptoms 2811 (0.111) 0.888 (0.092)* 4.115 (0.284)"

Superscripts indicate mean differences between profiles (different superscripts = signifcant diferences) and are ordered in magnitude. ('the profile with the highest value, and the others.
ranked in order).
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Variables Non-support from Support from the OR (95% Cl), HCC median
immediate boss (N = 247), immediate boss (N = 2477), p-value (IQR)?
HCC = 24.23 (42.79) * HCC=23.79 (34.88) *
% n % n
Sex 0.64 (0.50-0.84) <0.001
Female (N = 2,180) 53.0 131 637 1,578 2123 (29.32)
Male (N = 1,282) 470 116 36.3 899 27.95 (44.97)
Age-groups Na/0.96
50-54 years (N = 1222) 38.1 91 38.1 944 22.94 (31.95)
55-59 years (N = 1093) 328 81 335 831 23.80 (35.58)
60-65 years (N = 1147) 291 72 283 702 24.56 (38.15)
Education Na/0.37
Low (N = 287) 93 2 69 171 2291 (3121)
Medium (N = 1,603) 449 111 46.6 1,154 24,02 (35.43)
High (N'= 1,485) 457 113 164 1,149 23.58 (35.08)
Civil status 1.01 (0.73-1.39) 0.96
Single (N = 716) 206 51 205 506 23.37(34.00)
Married/cohabited 79.4 196 79.5 1,962 23.85 (35.18)
(N=2654)
Ethnicity Na/0.61
Swedish (N = 3,258) 93.9 232 94.4 2,339 23.47 (34.57)
Nordic (N = 46) 08 2 13 32 25.28 (54.85)
European (N = 87) 3.6 9 24 60 27.11 (32.10)
Outside Europe 16 4 19 46 29.83 (44.38)
N=71)
Smoking 0.98 (0.75-1.29) 0.90
Yes, now or earlier 398 97 40.1 978 23.71(33.57)
(N=1,393)
No (N = 1,933) 602 147 599 1458 23.77 (35.67)
Hypertension 128 (0.93-1.76) 0.13
Yes (N = 656) 21 54 182 448 25.45 (42.97)
No (N =2,699) 779 190 818 2,017 23,50 (34.02)
High cholesterol 113 (0.72-1.78) 0.58
Yes (N = 314) 9.4 2 8.4 207 27.86 (53.09)
No (N = 3,041) 90.6 221 916 2,258 2350 (33.70)
Sleeping habits 1.19 (0.82-1.74) 0.36
Bad (N = 478) 142 35 122 301 2223 (34.37)
Good (N = 1,627) 858 212 87.8 2,173 24.00 (34.93)
Self-reported health 1.63 (1.25-2.13) <0.001
Bad (N'= 1,747) 599 148 478 1,184 24.21 (3691)
Good (N = 1,627) 40.1 99 522 1292 23.42 (33.60)

Hair cortisol concentration HCC expressed as a median in the total population is 23.65 as an indicator of stress.
"The bold mark in the table (a) indicates the HCC median above the general median, IQR measure dispersion, between the 25th percentile and 75th among HCC value in each variable.
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Variable  Experimental (n = 16) Control (n=17)

Pre-test Post-test Pre-test Post-test
M sD M sSD M SD M sD

Observing 256 55 323 54 242 61 242 63
Describing 178 41 189 50 181 34 170 37
Acting with

298 56 289 42 | 298 53 264 78
Awareness

Non-Judging 286 = 65 286 58 284 49 252 66

Non-
356 50 378 42 304 51 325 52
Reacting

Mindfulness 1373 | 192 | 1464 161 1310 154 1253 207

Hope 352 63 383 35 354 64 342 70
Optimism 343 56 360 32 338 44 M5 52
Resilience 295 | 45 316 29 | 294 52 289 48

SelfEfficacy 187 | 26 199 19 | 190 20 184 31

Psychological
Capital

176 173 1257 86 1176 139 1159 181

Secondary
“Traumatic 219 9.1 183 67 215 111 231 95

Stress
Burnout 200 70 173 51 175 58 195 60

Compassi

424 50 444 43 453 32 41 35
Satisfaction

Compassion

84 54 267 35 | 280 53 290 47
Fatigue
Positive

408 55 425 47 | 404 64 426 34
Affect
Negative

203 58 192 58 191 61 202 50
Affect

M, Mean; SD, Standard Deviation.
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(n=33) (n=16) (n=17)

Variable Total Experimental  Control

3503
Age, M (SD) (10.00) 3400 (9.59) 36.03(1056) 0574
Gender
Female, n (%) 26(78.8) 14(87.5) 12(706) 0235
Male, 7 (%) 7(12) 2(125) 5(29.4)
Marital status
Married, 7 (%) 4021 2(125) 20118) 0808
Single, 1 (%) 12 (36.4) 6(37.5) 6(35.3)
Divorced, n (%) 1(303) 0(0.0) 168)
Civil union,
(%) 16 (48.5) 8(50.0) 8(47.05)
Schooling
Primary school,
n(%) 1.03) 0(0.0) 168 0104
High School,
n (%) 2(606) 1(63) 168)
Technician, n (%) 13 (39.3) 3187) 10(58.8)
Undergraduate,
(%) 13 (393) 9(56.2) 4(235)
Graduate, 1 (%) 4(12.1) 3(187) 1(5.8)
Role
Healthcare, n (%) 15 (45.5) 5(313) 10088 0112

Administrative,
n(%) 18(54.5) 11(68.7) 7(412)
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Gender
Female

Male

1 prefer not to specify

Age
18-29
30-39
40-49
50-59
60-69
70+
Unknown
Race

Asian

African American

Multi-Race
Native Hawaiian*
Other

Unknown

White
Education
Associates

High School
Bachelor’s
Master's
Doctoral
Employment
Full-Time
Part-Time
Unemployed

Unknown

' OR, Odds ratio; Cl, confidence interval. *Unable to compute estimates.

OR! 95% CI*

168 0.68,4.18
281 0.09,95.7
022 0.04,1.09
037 0.08,1.72
058 0.13,2.59
089 0.19,4.23
023 0.01,2.07
0.00

0.00

222 044,110
NA NA
241 045,124
573 035,165
162 047,597
030 0.05,1.36
051 0.17,145
042 012,136
011 0.01,080
0.44 0.13,1.34
0.64 0.19,2.02
108 012,669

p-value

03

05

0.068
02
05
09

02

09

03

03
02

05

014
02
02

0.061

02
05
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Gender
Female

1 prefer not to specify
Male

Age

18-29

30-39

40-49

50-59

60-69

70+

Unknown
Race

African American
Asian
Multi-Race
Native Hawaiian
Other
Unknown
White
Education
High School
Associates
Bachelor’s
Master's
Doctoral
Employment
Full-Time
Part-Time
Unemployed
Unknown

'n (%); Median (IQR).

24/(59%)

1(24%)
16 (39%)

7(17%)
4(9.8%)
8(20%)
12/(29%)
9(22%)
1(2.4%)

0(0%)

0(0%)
6(15%)
5(12%)
1(24%)
5(12%)
2(4.9%)

22(54%)

3(7.3%)
15 (37%)
13 (32%)
9(22%)

1(2.4%)

5 (61%)
6(15%)
8(20%)

2(49%)

Not completed,
N =123

84(68%)

2(1.6%)
37(30%)

10(8.1%)
28/(23%)
28 (23%)
29 (24%)
16 (13%)
10 (8.1%)

2(16%)

3(2:4%)
37 (30%)
9(7.3%)
0(0%)
11(3.9%)
1(08%)
62 (50%)

10(8.1%)
19 (15%)
40 (33%)
40 (33%)

14 (11%)

60 (49%)
27 (22%)
27 (22%)
9(7.3%)
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Correlati p-value

PSS PSQI 0.14
PSS MAAS -04 <001
PSS PERMA negative emotion 0.66 <001
PSS PERMA loneliness 027 0.06
PSS PERMA positive emotion -073 <001
PSS PERMA engagement -027 0.06
PSS PERMA relationships ~056 <001
Pss PERMA meaning ~059 <001
PSS PERMA accomplishment ~059 <001
Pss PERMA overall wellbeing ~0.66 <001
PSS PERMA health -031 003
PsQl MAAS 017 0.25
PsQl PERMA negative emotion -0.12 041
PsQl PERMA loneliness ~0.041 078
PSQI PERMA positive emotion 01 0.48
PSQI PERMA engagement 0,092 053
PsQl PERMA relationships 0.083 057
PsQl PERMA meaning 017 0.25
PSQI PERMA accomplishment 0016 091
PsQl PERMA overall wellbeing 012 043
PsQl PERMA health 013 036
MAAS PERMA negative emotion -05 <001
MAAS PERMA loneliness 005 072
MAAS PERMA positive emotion 034 002
MAAS PERMA engagement 027 0.06
MAAS PERMA relationships 036 001
MAAS PERMA meaning 034 002
MAAS PERMA accomplishment 046 <001
MAAS PERMA overall wellbeing 041 <001
MAAS PERMA health 048 <001
PERMA negative emotion PERMA loneliness 021 0.16
PERMA negative emotion PERMA positive emotion ~0.66 <001
PERMA negative emotion PERMA engagement -0.19 0.18
PERMA negative emotion PERMA relationships -055 <001
PERMA negative emotion PERMA meaning -057 <001
PERMA negative emotion PERMA accomplishment ~056 <001
PERMA negative emotion PERMA overall wellbeing -062 <001
PERMA negative emotion PERMA health ~045 <001
PERMA loneliness PERMA positive emotion ~0.058 069
PERMA loneliness PERMA engagement 0.058 0.69
PERMA loneliness PERMA relationships ~0.0047 097
PERMA loneliness PERMA meaning 0.067 0.65
PERMA loneliness PERMA accomplishment ~0.093 052
PERMA loneliness PERMA overall wellbeing —0.022 0.88
PERMA loneliness PERMA health 0011 094
PERMA positive emotion PERMA engagement 048 <001
PERMA relationships 0.68 <001
PERMA positive emotion PERMA meaning 073 <001
PERMA positive emotion PERMA accomplishment 0.6 <001
PERMA positive emotion PERMA overall wellbeing 087 <001
PERMA positive em PERMA health 05 <001
PERMA engagement PERMA relationships 064 <001
PERMA engagement PERMA meaning 059 <001
PERMA engagement PERMA accomplishment 051 <001
PERMA engagement PERMA overall wellbeing 077 <001
PERMA engagement PERMA health 0.69 <001
PERMA relationships PERMA meaning 061 <001
PERMA relationships PERMA accomplishment 055 <001
PERMA relationships PERMA overall wellbeing 083 <001
PERMA relationships PERMA health 0.68 <001
PERMA meaning PERMA accomplishment 0.68 <001
PERMA meaning PERMA overall wellbeing 087 <001
PERMA meaning PERMA health 056 <001
PERMA accomplishment PERMA overall wellbeing 081 <001
PERMA accomplishment PERMA health 053 <001

PERMA overall wellbeing PERMA health 071 <001
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PSQl  MAAS  PERMA PERMA PERMA PERMA PERMA PERMA PERMA PERMA PERMA

Negative ~Loneliness ~ Positive ~ Engagement Relationship ~ Meaning ~Accomplishment  Overall  Health
Emotion Emotion wellbeing
PSS -
PSQI -0.22 -
MAAS —04 017 -
PERMA negative
) 066 -0.12 -05 -
emotion
PERMA
027 —0.04 0.05 021 -
loneliness
PERMA positive
-0.73 0.1 0.34 —0.66 =0.06 -
emotion
PERMA
=027 0.09 0.27 =019 0.06 048 -
engagement
-0.56 0.08 036 —0.55 0 0.68 0.64 -
PERMA meaning =0.59 0.17 0.34 =057 0.07 0.74 0.59 0.61 -
PERMA
=0.59 0.02 0.46 -0.56 =0.09 0.66 0.51 0.55 0.68 -
accomplishment
PERMA overall
=0.66 0.12 0.41 -0.62 =0.02 -0.87 0.77 0.83 0.87 0.81 -
wellbeing

PERMA health -031 013 048 —045 001 05 069 0.68 0.56 053 071 -
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Characteristic 95% CI* p-value

ime
Baseline - -

Post IECO ~0.41 ~12,036 03
Week 6 -13 ~20,-049 <001
Month 6 -15 -23,-076 <001
1 Year -1 -19,-032 <001
Age

18-29 - -

30-39 -29 -7.0,12 02
40-49 -22 -6.1,16 02
50-59 -19 -67,29 04
60-69 -19 -63,24 04
70+ ~0.51 ~74,64 09
Gender

Male - -

Female 071 -19,33 06

1 prefer not to specify 29 -35,94 04
Race

White - -

Asian 0.01 ~40,40 509
Multi-Race -35 ~68,-0.25 004
Native Hawaiian -18 ~7.6,4.1 05
Other -0.42 -39,3.1 08
Unknown -28 -82,26 03
Education

Master's - -

Associates 14 ~18,46 04
Bachelor’s 13 -16,43 04
High School 13 -3.1,57 05
Employment

Full-Time - -

Part-Time ~0.10 -3.1,29 509
Unemployed 062 -21,33 06
Unknown ~0.06 -45,43 >09

‘CI, confidence interval.
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No Variables Beta B Error B

1 Self-blaming 015 0279 1305 0266 4899 0000
2 SES 001 —0.170 —0.143 0050 -2.856 0005
3 Active coping 001 0.150 0840 0307 2738 0006

R=041 R =0.17; adjusted K =0.16

Statistically significant: p < 0.05; p<0.01; p<0.001.
R, correlation coefficient; R, multiple determination coefficient; Reta, Standardised regression coeffcients B, non-standardised regression coeffcient; rror B, non-standardised regression
coefficient error; t, t test value.
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Baseline’ Post IECO* Week 6! Month 6* 1Yea

PERMA scale, negative affect measures

Negative emotion 3.0(17,47) 23(10,43) 13(1.0,2.0) 17(1.0,27) 17(1.0,2.0) <0.01
Loneliness 20(00,5.0) 1.0(00,2.0) 10(0.0,2.0) 10(0.0,2.0) <0.01
PERMA scale, positive affect measures

Positive emotion 7.7(60,8.7) 80(63,87) 87(7.7,9.0) 87(7.7,9.0) <0.01
Engagement 7.7(63,83) 7.7(67,87) 80(7.0,8.7) 80(7.3,9.0) 80(7.3,9.0) 013
Relationship 8.0(7.0,9.0) 83(67,97) 87(7.7,97) 87(7.7,97) 9.0(8.0,9.3) <001
Meaning 8.0(6.3,9.0) 80(67,9.0) 83(7.3,97) 87(7.7,9.3) 9.0(7.7,9.7) <0.01
Accomplishment 7.7(7.0,87) 80(63,87) 83(7.0,90) 87(7.3,90) 87(8.0,9.0) <0.01
Overall well-being 7.8(64,8.6) 7.8(68,89) 8.1(7.6,9.) 85(7.8,9.1) 86(8.0,9.1) <0.01
Health 8.0(7.0,9.0) 83(7.3,93) 83(7.7,97) 87(7.3,93) 9.0(8.0,9.3) <0.01

‘Median (IQR).
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Baseline Post IECO Week 6 Month 6 1 Year

MAAS 3.6(28,4.2) 42(28,5.) 44(36,52) 4.6(40,5.2) 48(40,54) <001
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Beta 95% CI* p-value

Time

Baseline . .

PostIECO -16 005
Week 6 47 <001
Month 6 -50 <001
1 Year 5.1 <001
Age

18-29 - -

30-39 -47 15,56 04
40-19 53 -15,42 03
50-59 59 -18,6.1 03
60-69 -96 -20,12 008
70+ -4 -31,29 0.10
Gender

Male - -

Female -039 ~68,60 09
I prefer not to specify -17 —18,14 08
Race

White - -

Asian 063 -93,11 09
Multi-Race —44 -12,37 03
Native Hawaiian -078 -15,14 509
Other ~0.07 ~88,86 209
Unknown -14 15,12 08
Education

Master's - -

Associate’s ~096 —90,7.1 08
Bachelor’s 28 ~46,10 04
High School 11,10 509
Employment

Full-Time - -

Part-Time L —64,86 08
Unemployed -17 -84,50 06
Unknown ~005 -1, 1 509

‘Cl, confidence interval.
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Sex, No. (%)
Female 24(59)
Male 16 (39)
1 prefer not to specify 10)
Age (years), No. (%)
18-29 7017)
30-39 4(10)
40-49. 8(20)
50-59 12(29)
60+ 9(22)
70+ 1)
Race, No. (%)
White 22(54)
Black or African American 0
Asian 6(15)
Native Hawaiian or Other Pacific Islander 1)
American Indian or Alaskan Native 0
5(12)
Other 5012)
Ethnicity, No. (%)
Hispanic/Latino 1@
Not Hispanic/Latino 27(66)
Prefer not to specify 30)
Educational qualifications, No. (%)
High School/ GED 30)
Some college, Associate’s Degree 15(37)
Undergraduate Degree (Bachelors) 13(32)
Graduate Degree (Master’s) 9(22)
Doctoral Degree (Ph.D. or equivalent o
degree)
Employment status, No. (%)
Unemployed 8(20)
Employed: Part-Time 6(15)
Employed: Full-Time 25 (61)

1 prefer not to specify 205
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l_ﬂ Baseline incomplete (n=24) |
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l—.{ Lost to follow-up (n=28) ‘

Week 6 (n=68)

l—»\ Lost to follow-up (n=19) |
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l—{ Lost to follow-up (n=0)* ‘
1 Year (n=52)
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(n=11)**
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Beta 95% CI*

Time

Baseline - -

PostIECO 036 008, 0.63 001
Week 6 075 048,10 <001
Month 6 085 058,11 <001
1 Year 097 070,12 <001
Age

18-29 - -

30-39 022 -14,18 08
4049 057 ~090,20 04
50-59 092 ~093,28 03
60-69 097 ~070,26 02
70+ 34 072,60 0.02
Gender

Male — —

Female 026 ~073,13 06
I prefer not to specify 043 -20,29 07
Race

White - -

Asian 0.09 —14,16 209
Multi-Race 049 ~077,17 04
Native Hawaiian 11 -11,34 03
Other ~0.14 -15,12 08
Unknown 0.66 -14,27 05
Education

Master's . .

Associates 035 ~089, 16 06
Bachelor’s -028 ~14,085 06
High School 076 ~092,24 04
Employment

Full-Time - -

Part-Time -11 ~22,008 0.07
Unemployed 018 086,12 07
Unknown ~004 -17,17 509

‘CI, confidence interval.
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Dimension Education SD 95%Cl  95%CI df Scheffé

level lower upper post hoc
test
Job autonomy 1. High school or 66 1992 0578 1849 2134 4613+ 0010 (2:498) 12
stress below
2. College 28 1759 0.568 1.687 1832
3. Master’ or above 197 1831 0532 1756 1.906
Total s01 1818 0559 1769 1867 Partial Eta squared =0.018
Workload stress 1. High school or 66 2203 0721 2026 2380 3379% 0035 (2:498) 152
below
2. College 238 1961 0686 1874 2019
3. Master’s or above 197 1992 0644 1901 2082
Total s01 2005 0678 1946 2065 Partial Eta squared =0.013
Works 1. High school or 6 2333 0883 2116 2550 2863 0058 (2498)
relationships stress | below
2. College 28 2067 0.869 1956 2178
3. Master’s or above 197 2056 0840 1938 2174
Total 501 2098 0863 2022 2174 Partial Eta squared =001
The overall average 1. High school or 66 2171 0697 2000 2313 3.705% 0025 (2498) 12
of job stress below
2. College 238 1924 0675 1837 2010
3. Master’ or above 197 1954 0.630 1865 2002
Total s01 1968 0.664 1910 2026 Partial Eta squared =0.015
1. High school or 66 3428 0336 3346 3511 7.606% 0001 (2:498) 35251
satisfaction below
2. College 238 3574 0.308 3535 3613
3. Master’s or above 197 3589 0276 3551 3628
Total s01 3561 0303 3534 3587 Partial Eta squared =0.030
Extrinsic job 1. High school or 66 3831 0.386 3736 3926 59245 0,003 (2498) 25351
satisfaction below
2. College 28 4014 0429 3959 1069
3. Master’s or above 197 4005 0349 3956 4054
Total 501 3987 0398 3952 4021 Partial Fta squared =0.023
‘The overall average | 1. High school or 6 3589 0313 3512 3666 860344 0.000 (2498) 35251
of job satisfaction below
2. College 28 3750 0324 3709 3791
3. Master’ or above 197 3756 0.258 3719 3792
Total (23 items) s01 3731 0303 3704 3758 Partial Eta squared =0.033
The overall average 1. High school or 66 2258 0771 2068 2447 2964 0053 (2498)
of urnover below
intention 2. College 238 2013 0771 1914 2111
3. Master’s or above 197 2010 0756 1904 2116
Total s01 2044 0.768 1976 2111 Partial Eta squared =0.012

=501; *p<0.05 **p <0.01; **4p<0.001 Sig. (2-tailed).
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Dimension Monthly 95% Cl  95%Cl df Scheffé post

income lower upper hoc test
(TW$)
Job autonomy 1. 30,000 9 2041 0504 1937 2144 10766%*%  0.000 (3.497) 15352
stress 2. 30,001 191 167 0522 1593 1742
35,000
3. 35,001 181 1872 0581 1787 1.957
50,000
4. 50,000 36 1772 0565 1581 1963
Total 501 1818 0559 1769 1.867 Partial Eta squared =0.061
Workload stress 1. £30,000 9 2217 0678 2078 2357 6658%4% 0,000 (3.497) 12
2. 30,001~ 191 1870 0639 1779 1961
35,000
3. 35,001 181 2064 0703 1961 2167
50,000
4. 550,000 36 1878 0586 1679 2076
Total s01 2005 0678 1946 2065 Partial Eta squared =0.039
1. 30,000 9 2312 0.884 2130 2494 45067+ 0.004 (3.497) 152
2. 30,001 191 1969 0.820 1852 2086
35,000
3. 35,001 181 2166 0.898 2034 2297
50,000
4. 550,000 36 1889 0.708 1649 2129
Total 501 2098 0.863 2022 2174 Partial Eta squared =0.026
The overall average | 1. <30,000 9 2185 0653 2051 2320 7.208%% 0.000 (3.497) 15352
of jobstress 2. 30,001 191 1829 0624 1740 1918
35,000
3.35,001- 181 2029 0.694 1927 2130
50,000
4. 550,000 36 1841 0572 1647 2034
Total s01 1968 0.664 1910 2026 Partial Eta squared =0.042
Intrinsic job 1. 30,000 9 3464 0320 3398 3530 50755 0.002 (3,497) 251
satisfaction 2. 30,001 191 3.605 0.295 3563 3647
35,000
3. 35,001 181 3552 0300 3509 359
50,000
4. 50,000 36 3618 0.268 3527 3709
Total 501 3561 0303 3534 3587 Partial Fta squared =0.030
Extrinsic job 1. <30,000 9 3816 0362 3741 3890 1027555 0.000 (3.497) 2545351
satisfaction 2.30,001- 191 4079 0387 4023 4134
35,000
3. 35,001 181 3963 0394 3905 1021
50,000
4. 550,000 36 4059 0412 3919 4199
Total 501 3.987 0398 3952 1021 Partial Eta squared =0.0580
The overall average 1. 30,000 93 3.605 0.288 3545 3664 9.276++% 0.000 (3.497) 4525351
ofjobsatisfaction | 5 39,01 191 3794 0292 3753 3836
35,000
3. 35,001 181 377 0301 3672 3761
50,000
4. 550,000 36 3795 0.299 3693 389
Total (23 501 3731 0303 3704 3758 Partial Eta squared =0.053
items)
The overall average | 1. <30,000 9 2237 0772 2078 2396 43215 0.005 (3.497) 152
of uemover 2.30,001- 191 1927 0.736 1822 2032
intention 35,000
3. 35,001 181 2099 0790 1.984 2215
50,000
4. 550000 36 1889 0.708 1649 2129
Total s01 2044 0768 1976 2111 Partial Eta squared =0.025

=501; #4p<0.0; *##p<0.001.
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Distribution, n (%) WLB, n (%) WLB, OR (CI 95%)*, WLB, aOR (CI 95%)°,

Not adjusted Adjusted®
Sexual harassment 2,459 788
Yes 26(1.1) 18 (2.4) 5.43(2.34-12.62)* 4.90 (2.06-11.67)*
No 2,433 (98.9) 737 (97.6) 1 1
Psychological abuse or threats 2,454 755
Yes 392(16.0) 223(29.5) 3.80 (3.04-4.75)* 347 (2.75-4.35)*
No 2062 (84.0) 532(70.5) 1 1
Individual conflicts between
co-workers 2,438 753
Yes 1,047 (42.9) 490 (65.1) 3.77(3.15-5.52)* 3.40 (2.82-4.10)*
No 1,391 (57.1) 253(34.9) 1 1
Conflicts between worker 2367 T
groups
Yes 627 (26.5) 330 (45.6) 3.80(3.13-4.61)* 335 (2.74-4.12)*
No 1740 (73.5) 394 (54.4) 1 1
Conflicts with managers 2,402 739
Yes 1,192 (49.6) 519 (70.2) 3.48 (2.88-4.18)* 3.23(2.66-3.91)*
No 1,210 (50.4) 220(29.8) 1 1
Rivalry between co-workers 2411 743
Yes 758 (31.4) 384 (51.7) 3.70 (3.08-4.45)* 3.10 (2.56-3.75)*
No 1,653 (68.6) 359 (48.3) 1 1
Conflicts with clients 2,366 730
Yes 1,093 (46.2) 469 (64.2) 2.91(243-3.49)* 258 (2.13-3.12)*
No 1,273 (53.8) 261(35.8) 1 1
Physical abuse or threats 2,461 758
Yes 156 (6.3) 79(10.4) 2.46 (1.78-3.41)* 2.24 (1.60-3.14)*
No 2,305 (93.7) 679 (89.6) 1 1

*p < 0.001; **p < 0.01; ***p < 0.05.
“The reference category for the WLB group i the group of respondents who did not have a lack of balance between work and private lfe at work (anstwered “never).
*Adjusted for gender, age, and education.
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Dimension Mean Standard 95% Cl  95%Cl p value df Scheffé

(M) deviation lower upper post hoc
(SD) bound  bound test
Job autonomy 130 30 1293 0.199 1218 1367 190105 0,000 (G497) 4335251
stress 2.31-40 21 179 0560 1723 1.868
3.41-50 187 1821 0540 1743 1899
4. 550 53 2201 0.498 2064 2338
Total 501 1818 0559 1769 1867 Partial Eta squared =0.103
Workload stress 1. <30 30 1520 0366 1383 1657 108935 0,000 (G497) | 4335251
2.31-40 231 1990 0,680 1901 2078
3.41-50 187 1999 0657 1904 2094
4.550 53 2370 0,691 2179 2560
Total 501 2005 0,678 1946 2065 Partial Eta squared =0.062
Works 130 30 1633 0556 1426 1841 684244+ 0.000 (G497) | 4525351
Relationships 2.31-40 231 2082 0873 1969 2195
Hs 3. 41-50 187 2080 0812 1959 220
4,550 53 2491 0891 2245 2736
Total 501 2098 0.863 2022 2174 Partial Fta squared =0.040
The overall average | 1. <30 30 1475 0345 1347 1604 122099 0,000 (G497) 4535251
of job stress 2.31-40 231 1950 0.670 1863 2037
3. 41-50 187 1961 0641 1869 2054
4,550 5 2351 0657 2170 2532
Total 501 1.968 0.664 1910 2026 Partial Eta squared =0.069
Intrinsic job 130 30 373 0.136 3683 3784 1190555 | 0,000 (497)  L>4>352
satisfaction 2.31-40 21 3557 0314 3517 3598
3. 41-50 187 3592 0.283 3551 3633
4,550 5 3366 0304 3283 3.450
Total 501 3561 0303 3534 3587 Partial Eta squared =0.067
Extrinsic job 130 30 4404 0.153 4347 4461 22115 0000 (497) 1335254
satisfaction 2. 31-40 231 3.976 0418 3.922 4.030
3.41-50 187 4010 0350 3960 4061
4,550 5 3712 0343 3618 3.807
Total s01 3987 0398 3952 4021 Partial Eta squared =0.118
‘The overall average | 1. <30 30 4002 0.104 3963 4040 20643%5 0000 (G497) 1335254
ofjobsatisfaction 5 3)_49 231 3725 0320 3.683 3.766
3.41-50 187 3759 0.263 3721 3797
4.550 53 3505 0.276 3429 3581
Total 501 3731 0303 3704 3758 Partial Eta squared =0.111
The overall average | 1. <30 30 1633 0556 1426 1841 6.8635% 0.000 (G497) | 4335251
of tunover 2.31-40 231 2026 0774 1926 2126
Ietention 3. 41-50 187 2032 0754 1923 2141
4,550 53 2396 0768 2185 2608
Total 501 2044 0.768 1976 211 Partial Eta squared =0.040

=501; #+#p<0.001 Sig. (2-tailed).
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Distribution, n (%) WLB, n (%) WLB, OR (CI WLB, aOR (CI

95%)°, Not 95%)?, Adjusted®
adjusted

Gender 2471 763
male 1,010 (40.9) 332 (43.5) 1.17 (0.98-1.39) 1.28 (1.07-1.54)**
female 1461 (59.1) 431(56.5) 1 1
Age 2470 763
18-24 years 180 (7.3) 73(9.6) 2.29(1.62-3.23)* 271 (1.89-3.88)*
25-34 years 519(21.0) 192(25.1) 197 (1.54-2.53)* 182 (1.41-235)*
35-44 years 510(20.6) 180(23.6) 1.84(1.43-2.36)* 171 (1.32-2.22)*
45-54 years 541(21.9) 15320.1) 133 (1.03-171)%%% 129 (1.00-1.68)
55-74 years 720(29.2) 165 (21.6) 1 1
Education 2469 762
Primary school or elementary education 163 (6.6) 20(26) 0.19(0.12-032)* 0.15 (0.09-0.25)*
Secondary or vocational school education 1,355 (549) 350 (45.9) 0.51(0.39-0.66)* 049 (0.41-0.59)*
Higher education 951(38.5) 392(515) 1 1
Salary 2255 700
Ist quartile (lowest) 560 (24.8) 11(159) 0.30 (023-0.39)* 0.46 (0.34-0.62)*
2nd quartile 534(23.7) 15121.6) 0.48 (037-0.62)* 0.65 (0.49-0.86)**
3rd quartile 624(27.7) 195(27.9) 0.5 (043-0.70)* 0.63(0.49-0.81)*
4th quartile (highest) 537 (23.8) 243(346) 1 1

p <0.001; *%p < 0.01; *+4p < 0.05.
“The reference category for the WLB group is the group of respondents who did not have a lack of balance between work and private life at work (answered “never”).
"Adjusted for gender, age, and education.
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Dimension  Gender Mean Standard Sig. 95%Cl  95%Cl Cohen'sd

(M) deviation (2-tailed)  lower  upper
(SD) bound  bound

wsa
Job autonomy Female 287 1858 0558 1840 | 499 0.066 ~0.006 0192 0.166
Siress Male 214 1765 0558
Workload stress ~ Female 287 2020 0.680 0574 499 0566 ~0.085 0.156 0052

Male 214 1985 0.676
Work relationships | Female 287 2105 0.867 0202 499 0840 —0.138 0.169 0019
SHRSS Male 214 2089 0.859
The overall Female 287 1990 0.665 0835 499 0.404 ~0.068 0.168 0077
average of job Male 24 1939 0.663
stress
MsQ
Intrinsic job Female 287 3554 0.306 ~0548 499 0584 ~0.069 0039 ~0.049
satisfaction Male 214 3569 0301
Extrinsic job Female 287 3984 0387 —0172 | 499 0.863 ~0.077 0064 ~0015
satisfaction Male 214 399 0412
The overall Female 287 3726 0.299 ~0420 499 0675 ~0.065 0022 ~0.040
average of job Male 214 3738 0308
satisfaction
Tl
The overall Female 287 2052 0776 0282 499 0778 —on7 0.156 0025
average of Male 214 2033 0759

turnover intention

N=501
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GENDER MALE ooR =128 (107-154)" CONFLICTS
) GOR =340 (262-410)" INDIVIDUAL BETWEEN CO-WORKERS
AGE _w-sutwmos)_con=21 (030 e B
GOR = 323 (266-391)* WITHMANAGERS.

EDUCATION
GOR=258(213-312)°  WITHCLIENTS,

PRIMARY SCHOOL OR ELEMENTARY  GOR = 0.15 (0.09-0.25)*

LENGTH OF SERVICE

LESS THAN 1 YEAR QOR = 050 (0.37-069)*
JOB CATEGORY

HEAD OF THE COMPANY QOR = 421(193-018)*
SALARY

15T QUARTILE (LOWEST) 0R = 046 (034-062)°

BALANCE4LV

RIVALRY BETWEEN CO-WORKERS GOR = 310 (256-375)"

‘SEXUAL HARASSMENT QOR = 490 (206-1167)*

ABUSE OR PSYCHOLOGICAL GOR = 3.47 (282-435)*
THREATS prvsicAl  aoR=224(160-314)

aOR = 224 (160-314)*

PRACTICAL IMPLICATIONS

#  PSYCHOSOCIAL HAZARDS
#®  LEADERSHIP PRACTICES

#  HIGH-RESPONSIBILITY ROLES.

p<000;** p<00L

Implement policies (o address
‘conlicts, abuse, and harassment
Trainleaders i inclusive mar

‘and confict resolution to improve WLE.
Provide flexible schedules and
workload adjustments forsenior taff
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Dimension Mean (M) Standard deviation (SD)

Job stress (ISQ)

Job autonomy stress 1818 0559 0025
Workload stress 2005 0.678 0.030
Work relationships stress 2098 0,863 0.039
The overall average of job stress 1.968 0.664 0,030

Job satisfaction (MSQ)

Intrinsic job satisfaction 3561 0303 0014
Extrinsic job satisfaction 3.987 0398 0018
“The overall average of job satisfaction 3.731 0303 0.014

Turnover intention (TI)
‘The overall average of turnover intention 2014 0768 0034

N=501
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Category Number of people

Gender 1. Male 214
2. Female 287

Age 1. 30 and below. 30 60%
2.31-40 21 46.1%
3. 41-50 187 37.3%
4. 51and above 5 106%

Monthly income (TWS) 1.30,000 and below 9 18.6%
2. 30,001-35,000 191 38.1%
3. 35,001-50,000 181 36.1%
4. 50,001 and above 36 7.3%

Education level 1. High school or below 66 13.2%
2. College (including incomplete) 238 47.5%
3. Master’s or above (including incomplete 197 393%

and ongoing)

Job position 1. Nonsupervisory 286 57.2%
2. Supervisory 215 428%

Marital status 1. Married 116 2.2%
2. Unmarried 385 76.8%

Dependents 1. Yes 391 78.0%
2. No 10 20%

N=501
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Total effect

[95% CI]

Direct effect
[95% CIl

School functioning

Whole Sample —0.55 [<0.64, ~0.44] ¥+
Female ~0.35[<0.52, ~0.15] ***
Male ~0.69 [<0.79, ~0.58] ***
Pain

Whole sample 026 (0.14,0.39]**
Female 03[0.12,0.48]**
Male 0.23[0.05,0.42]%

Confidence Intervals and p-values estimated by bootstrapping. P-valuesare adjusted for multiple comparisons using Benjamis

School Refusal Evaluation Scale (SCREEN) (Gl
asterisk: *p-value < 0.05; **p-value < 0.01; ***p-value < 0.00.

—0.1[=0.23,0.03]
—0.03[-0.21,0.15]

~0.1(~0.27,0.07)

0.1(~0.04,0.26]
0.11[~0.03,0.25]

0.17[0.13,0.46]

Indirect effect % Accounted by sleep
[95% ClIl quality

~0.45 [0.55, ~0.36]*** 82%
—0.32 [<0.44, ~0.2] *+* 91%
—0.59 [~0.75, ~0.45]*+* 85%
0.16(0.07, 0.26]** 62%
0.2(0.08, 0.34]** 65%
0.06 (0.1, 0.26] 28%

Hochberg method. School functioning was measured by the

ssonneau and Gana, 2019); pain was measured by the Numerical Rating Scale (Von Bacyer et al, 2009). Significant effects are marked by
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Total (N = 236) Female (n = 109) Male (n = 125) Non-binary Binary gender

(n=2) difference
Mean N Mean Mean Mean
(SD) (SD) (SD) (SD)
Age 1566 (1.07) 26 157 (1.14) 109 15.64 (1.01) 125 1450 (0.71) 2 043 067
School functioning 46,64 (20.29) 26 4332(1997) 109 49.43(2035) 125 530(4.24) 2 -231 0.02¢
total
Anxious 1264 (6.42) 26 1162 (631) 109 13,57 (6.44) 125 10,50 (4.95) 2 -233 0.02¢
anticipation
Difficult transition 1089 (5.03) 26 10.11(4.93) 109 1148 (5.01) 125 16,50 (4.95) 2 -21 0.04%
Interpersonal 13.07 (5.04) 26 1237 (5.25) 109 136 (478) 125 18.5(071) 2 -188 006
discomfort
School avoidance 1003 (5.17) 26 9.22(5.07) 109 10.78 (5.19) 125 7,50 (495) 2 -232 0.02¢
Sleep quality 345(0.79) 26 346 (0.74) 109 348(08) 125 151 (031) 2 -02 084
Wakefulness 406 (111) 26 389 (1.35) 109 425(0.75) 125 1(00) 2 -256 0.01%
Fallingasleep 319(1.22) 26 332(1.24) 109 309(12) 125 220(141) 2 144 015
Going to bed 312(0:89) 26 317(0.77) 109 31(097) 125 133(047) 2 061 055
Psychological 5494 (1208) 26 5453 (11.65) 109 550901243 125 68.65(7.99) 2 -035 072
stress
Peer relationships | 46.89 (894) 26 47.64(10.56) 109 4645 (7.04) 125 332(1244) 2 103 031
Pain inte 523 (264) 39 459(272) 17 581(2:56) 21 400) 1 -142 0.16

= number of cases; SD = standard deviation; N = total number of cases; Sleep was measured by Adolescent Sleep-Wake Scale (Leourecois et al,, 2005); Stress and Peer Relationships were
measured by Patient Reported Outcomes Measurement Information System (Cella et al, 2010); Pediatric Psychological Stress (5evans et al. 2018) and Pediatric Peer Relationships (Desvalt
ctal. 2013), respectivelys School functioning was measured by the School Refusal Evaluation Scale (SCREEN) (Gallé- Tessonneau and Gana, 2019); pain was measured by the Numerical
Rating Scale (Von Bacyer et al, 2009). Significant effects are bolded and marked by asterisk: *p-value < 0.05.
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Age

Age in years

Race and Ethnicity

American Indian or Alaska Native

Asian

Black or African American

Hispanic or Latino

Native Hawaiian or Other Pacific Islander
White

Other Race/Prefer not to answer

Self-Reported Gender Identity

male
Male

Non-binary

Primary Caregiver Education Attainment (n = 242)
Did not complete high school

High school diploma

Postsecondary vocational certificate

Associate degree

Bachelor's degree

Master's degree

Doctoral degree

Mean (SD)
15.66 (1.07)
n (%)
37 (15.68)
2(085)
68 (28.81)
4(169)
3(1.27)
124 (52.54)
4(1.69)
n (%)
109 (46.19)
125 (5297)
2(085)
n (%)
2(0.86)
3(129)
3(1.29)
9(3.86)
50 (21.46)
86 (36.91)

0 (34.33)

= number of cases; N = total number of participants; SD = standard deviation,
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Rank

Total
citation

3,968

1,207

1205

1,190

651

554

541

439

437

Title First author
Global, regional, and national | Theo Vos
incidence, prevalence, and years
lived with disability for 301 acute
and chronic diseases and injuries
in 188 countries, 1990-2013:a
Systematic analysis for the
Global Burden of Disease Study
2013,

“The effects of specific medical
conditions on the functional
limitations of elders in the

Framingham Study.

Effect of duloxetine on pain,
function, and quality of fe
among patients with
chemotherapy-induced painful

peripheral neuropathy: a

randomized clinical trial.

Recurrent concussion and risk of | Kevin M. Guskiewicz

depression in retired

professional football players.

The medical risks of obesity. Xavier Pi-Sunyer

Test-retest reliability of V. Wylde
Quantitative Sensory Testing in
knee osteoarthritis and healthy

participants.

Predicting total knee
replacement pain: a prospective,

observational study

Predictors of persistent pain G.N. Lewis
after total knee arthroplasty: a

systematic review and meta-

analysis.

“The association between chronic | Akiko Okifuji

pain and obesity.

iesin hippocampal  Amelia A. Mutso

th persistent Pain.

AndrewA. Guecione,

Ellen M. Lavoie Smith

Victoria A. Brander

Journal

‘The Lancet

American journal of Public
Health

JAMA

Clinically Relevant

Postgraduate Medicine

Osteoarthritis and Cartilage

Clinical Orthopedics and
Related Research

British Journal of
Anesthesia

Journal of Pain Research

‘The Journal of

Neuroscience

Main point

Provide a comprehensive assessment of the
burden of a wide range of diseases and
injuries worldwide over 23 years, highlighting
trends and changes in health across different

regions and countries.

Specific medical conditions such as stroke,
depressive symptomatology, hip fracture,
knee osteoarthritis, and heart disease
significantly contribute to physical disability
in noninstitutionalized elderly men and

women.

Duloxetine significantly reduces pain,
improves function, and enhances quality of
lifein patients with chemotherapy-induced
painful peripheral neuropathy compared to

placebo.

Recurrent concussions in retired professional
football players are significantly associated
with an increased risk of being diagnosed
with clinical depression, with the likelihood
of depression rising with the number of
concussions sustained.

Obesity significantly increases the risk of
various serious health conditions, including
cardiovascular diseases, diabetes, certain
cancers, sleep apnea, and joint discases,
ultimately contributing to increased

‘morbidity and mortality.

‘The study found that pressure pain thresholds
(PPT5) showed high test-retest reliability in
both knee osteoarthritis patients and healthy
participants, supporting the use of PPTs in
assessing pain perception in osteoarthritis
research.

Preoperative pain, depression, and anxiety are
significant predictors of postoperative pain,
with pain levels generally declining over time
but about 13% of patients still experiencing
moderate o severe pain one year afier
surgery despite no clinical or radiographic
abnormalities.

Preoperative pain, catastrophizing, mental
health, and pain at other stes are the

strongest independent predictors of persistent
pain after total knee arthroplasty.

Obesity and chronic pain are ofien comorbid
conditions, with multiple factors such as
mechanical sress, chemical mediators, and
lifestyle contributing to their

interrelationship.

Persistent pain leads to hippocampal

abnormalities, including reduced

neurogenesis, altered synaptic plasticity, and

decreased hippocampal volume, which are
associated with learning, emotional, and
cognitive deficits in both animal models and

chronic pain patients.
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Rank
1

Citation

260

175

164

21
130

183

7

First authol Journal

Bellamy N ‘The Journal of Rheumatology
Kellgren | H Annals of the Rheumatic Diseases
Altman R Arthritis & Rheumatism

A Zigmond Acta Psychiatrica Scandinavica

Sullivan, Michael L. Psychological Assessment

Radloff Applied Psychological Measurement
Andrew David BMJ Open

Beswick

Marita Cross Annals of the Rheumatic Diseases

Victoria Brander Clinical Orthopedics and Related Research

Gillian A Hawker Arthritis Care & Research

Title

Validation study of WOMAC: a health status instrument for
‘measuring clinically important patient relevant outcomes to
of the

antirheumatic drug therapy in patients with osteoarths
hip or knee.

Radiological assessment of osteoarthrosis.
Development of criteria for the classification and reporting of
osteoarthritis: lassification of osteoarthritis of the knee.

‘The hospital anxiety and depression scale

‘The Pain Catastrophizing Scale: Development and validation.
‘The CES-D Scale: A Self-Report Depression Scale for Research
in the General Population

‘What proportion of patients report long-term pain afier total hip
or knee replacement for osteoarthriis? A systematic review of

prospective studies in unselected patients

“The global burden of hip and knee osteoarthritis: estimates from
the global burden of disease 2010 study

Pain and depression influence outcome 5years after knee
replacement surgery

Alongitudinal study to explain the pain-depression link in older

adults with osteoarthritis
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Journal Article counts Citations Impact factor (IF,

2023)
1 BMC Musculoskeletal Disorders 7 1,395 22
2 Arthritis Care & Research 60 1513 37
3 Osteoarthritis and Cartilage 58 3340 72
4 Pain 9 3572 59
5 Journal of Arthroplasty 51 1,062 34
6 Pain Medicine 2 886 29
7 BMJ Open 40 388 24
8 Clinical Orthopedics and Related 27 1,485 42
Research
9 Rheumatology 17 999 47

10 Plos One. 41 1,269 29
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Highly Article Total link

published counts strength

authors
1 Maggi, Stefania 19 15,003
2 Song, Jing 14 14,622
3 Sharma, Leena n 13,549
4 Keefe, Francis . 16 13,273
5 Veronese, Nicola 17 12,543
6 Dekker, Joost 16 11454
7 Stubbs, Brendon 16 11,020
8 Allen, Kelli D. 2 10,972
9 Bennell, Kim n 10,483

10 Kwoh, C. Kent 13 10331
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X (Predictor) W (Moderator) Y (Outcome) Main Main Interaction 95% CI p-value

effect effect (X*W) (Interaction) (Interaction)
of X of W
Group Social support Anxiety -03 -01 005 [-0.200,0.300) 045
Group Life satisfaction Stress, -04 -005 002 [-0.150,0.200] 065

Group Sleep quality Depression -02 ~0.05 ~001 [~0.100, 0.080) 075
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Countries

USA
England

Canada

Australia

Netherlands

China

Germany

Spain

Italy

Sweden

Citations/ Institution

Total link
strength

34422/251540  Boston Univ.

10,044/118366 | Duke Univ.

Univ Calif San
6950/86904

Francisco

Univ
5011/84924

Pittsburgh

4960/69009 | Univ Toronto

3410/58765 | Univ Sydney

Univ
2899/42344

Melbourne

Harvard med
2190/42156

Sch

Northwestern
2201734544

Univ

Vrije Univ.
1946/27951

Amsterdam

Citations/
Total link
strength

2,989/ 49,789

2381/47194

1380/46835

1922/45568

2412/43181
1688/38801

709/36696

840/33992

1695/31319

1177129630
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X (P tol M (Mediator) ((¢] ect Indirect Total 95% Cl alue
effect (B) effect (B)  effect (B) (Indirect) (Indirect)

Group Sleep quality Anxiety -03 -005 -035 [~0.100,0.000] 007

Group Social support Stress ~04 -008 ~0.48 [~0.150,0.000] 005

Group Life satisfaction Depression -02 ~0.01 -021 [~0.050,0.030] 015
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B. Psychometric instrument

A. Multimorbidity treatment

* Diabetes

* Cardiovascular disease

C. Surgical intervention

* Impact of Event Scale

* Patient Health Questionnaire

* Supportive Care Needs Survey

* Biopolar disorder

o

Y’_ * Arthroscopy
: Joint replacemem& 5

* Anxiety

i®

* Substance misuse

P
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Dependent Parameter Robust p-value 95% Partial72 ~ Observed

variable Std. error Confidence power
Interval
Post-stress Intercept 8077 2538 3183 0002 [3.055-13.100) 0075 0.885
Pre-stress 0403 0.100 4026 <0.001 0205-0.601] 0115 0.979
Group [1vs.2] 809 0933 8675 <0.001 [6.245-9.936] 0376 1000
Post-anxiety Intercept 2781 5990 3971 <0.001 11.929-35.638] 012 0976
Pre-anxiety 0458 0.101 4551 <0.001 0.259-0.657) 0142 0.995
Group [1vs.2] 9,800 0813 12,058 <0.001 [8.192-11.409) 0538 1000
Post-depression Intercept 51120 3867 13.218 <0.001 [43.466-58.774] 0583 1.000
Pre-depression 0013 0070 0.181 0.856 [~0.126-0.151] 0.000 0.054
Group [1vs.2] 3616 1019 3548 <0.001 [1.599-5.633] 0.091 0.941
Post-sleep quality  Intercept 0.265 0536 0.495 0621 [~0.795-1.326] 0.002 0.078
Pre-sleep quality 0582 0078 7.420 <0.001 [0427-0.737) 0306 1000
Group [1vs.2] 2760 039 7.079 <0.001 [1.989-3.532] 0.286 1.000
Post-social support  Intercept 34951 3152 11089 <0.001 [28.713-41.188] 0496 1.000
Pre-social support 0.643 0094 6875 <0.001 0.458-0.829] 0274 1000
Group [1vs.2] ~25319 1470 -17.225 <0.001 [~28.228- ~22.410] 0.704 1.000
Post-life satisfaction  Intercept 13244 1.909 6939 <0.001 [9.467-17.021] 0278 1.000
Prelife satisfaction | 0.681 0.101 6721 <0.001 0.481-0.882] 0265 1000

Group [1vs.2] -8.047 0705 ~11412 <0.001 [~9.443- ~6.652] 0510 1.000
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Top 25 Keywords with the Strongest Citation Bursts

Keywords
arthritis
disability
osteo arthritis
health status
‘major depression
randomized controlled trial
depressive disorder
women
general population
age
double blind
chronic disease
body mass index
self efficacy
‘major depressive disorder
clinical trials
knee pain
primary care
total knee replacement
‘metaanalysis
‘mortality
global burden
injury
oxidative stress

Year Strength

1994
1994
1994
2000
2002
2003
2003
2004
2005
2003
2008
2008
2003
2010
2010
2012
2012

2006
2014
2009
2005
2017
2020
2020

9.14
822
785
731
4.59
449
4.49
7.66
10.22
4.87
6.25
4.76
432
751
4.53
5.84
4.61
58
6.09
4.82
5.06
4.64
453
49
4.65

Begin End
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1994
1994
2000
2002
2003
2003
2004
2005
2006
2008
2008
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2010
2010
2012
2012
2013
2014
2014
2016
2019
2019
2020
2020

2011
2008
2009
2011
2010
2010
2007
2010
2015
2012
2013
2016
2010
2016
2013
2017
2014
2014
2016
2016
2019
2020
2022
2021
2024

1994 - 2024

—
N,
—
—
—
—
—
e — .
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Dependent Source Sum of Mean Observed

variable squares square power
Post-stress Model 2570312 2 1285.156 47.209 <0.001 0430 1.000
Pre-stress 1465929 1 465929 17.115 <0001 0.120 0.984
Groups 2094.545 1 2094.545 76940 <0.001 0381 1.000
Post-anxiety Model 3603.862 2 1801.931 88414 <0.001 0586 1.000
Pre-anxiety 453,667 1 453,667 22260 <0001 0.51 0997
Groups 3070.258 1 3070.258 150,647 <0.001 0547 1.000
Post-depression Model 417702 2 208.851 6340 0.002 0092 0893
Pre-depression 0819 1 0819 0025 0875 0,000 0,053
Groups 417700 1 417.700 12,679 <0.001 0092 0942
Post-sleep quality Model 869743 2 434871 93847 <0.001 0.600 1.000
Pre-sleep quality 638618 1 638618 137817 <0001 0521 1000
Groups 243745 1 23.745 52601 <0.001 0296 1000
Post-social support Model 25019.104 2 12509552 191140 <0.001 0754 1.000
Pre-social 3749.573 1 3749573 57292 <0001 0314 1000
support
Groups 20476.060 1 20476060 312,865 <0.001 0715 1000
Postlife satisfaction  Model 2634929 2 1317.464 84462 <0.001 0575 1.000
Pre-social 697397 1 697397 14710 <0001 0263 1000
support

Groups 2065.615 1 2065.615 132425 <0001 0514 1.000
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Socio-demographic data CG EG Total p-value
Gender

Male 27 (42.2%) 24 (37.5%) 51(39.8%) 0.588"
Female 37 (57.8%) 40 (62.5%) 77 (60.2%)

Age (yr)

18-25 28 (43.8%) 24 (37.5%) 52] (40.6%) 0.666"
26-35 32 (50.0%) 37(57.8%) 69 (53.9%)

36-45 4(6.2%) 3(47%) 7(5.5%)

Marital status

Married 2(3.1%) 1(1.6%) 3(23%) 0555
Unmarried 62(96.9%) 63 (98.4%) 125 (97.7%)

Clinical treatment provided

Psychological 7(10.9%) 5(78%) 12/(9.4%) 0544
Pharmacological 0(0%) 0(0%) 0(0%)
None 57 (89.1%) 59(92.2%) 116 (90.6%)

p-value is calculated by the Pearson Chi-Square est.
‘p-value is calculated by the Likelihood ratio test.
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Variables

Constant - 439 <0.001 - 2.50 0.01 - 1.94 0.05
Unsafety at work 0.095 4.86 <0.001 0.086 4.19 <0.001 0.079 381 <0.001
HCC 0.042 221 0.03 0.048 2.65 0.008 0.048 2.62 0.009
Everyday stress 0.097 4.96 <0.001 0.066 341 <0.001 0.033 1.58 0.11
Sex —0.070 —3.64 <0.001 —0.047 —247 0.02 -0.047 —0.24 0.02
Age-groups 0.005 0.26 079 0010 057 0.58 0.013 0.69 050
Education —0.014 —0.73 0.47 —0.001 075 0.94 0.002 0.08 0.94
Civil status —0.010 —0.54 0.59 —0.005 —0.30 075 —0.003 —0.44 0.66
Occupation - - 0.006 0.32 0.78 0.003 0.17 0.86
Emotionally affected at = = 0.003 0.17 0.86 —0.003 —0.17 0.87
work

Work pace - - 0,.037 1.96 0.05 0.042 223 0.03
Support from = = 0.320 17.4 <0.001 0.324 174 <0.001
colleagues

Economic problems - - —0.008 —0.40 0.69 —0.015 —0.76 0.45
Forced to change work —0.009 —0.50 0.65 —0.004 —0.20 0.84
Good/bad health - - - - 0.028 142 0.15
Good/bad sleeping - - - - —0.001 —0.04 0.96
habits

Dejected/sad o - = = 0.066 3.25 <0.001
Smoking —0.016 —0.81 0.42
Hypertension 0.023 1.19 0.24
High Cholesterol —0.005 —0.28 0.78

Regression model 1: p < 0.001, df: 7,
Regression model 2: p < 0.001, df: 13,
Regression model 3: p < 0.001, df: 19,
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Variables Non-support from Support from the OR (95% Cl), HCC median

immediate boss (N = ), immediate boss p-value (IQR)a
HCC=24.23 (42.79)* (N'=2,477), HCC = 23.79
(34.88)*
%
Occupation na/0.69
Full-time work 833 204 84.2 2,069 23.99 (34.91)
(N=2,421)
Part-time work 16.7 41 15.6 382 21.35(36.07)
(N =463)
Long-term sick leave 0.0 0 02 5 25.35 (110.26)
(N=51)
Feeling unsafety at 2.27 (1.65-2.85)
work <0.001
Yes, now or earlier 392 96 229 564 23.50 (34.53)
(N =807)
No (N = 2,480) 60.8 149 77.1 1,900 23.86 (36.11)
Forced to change work 1.47 (1.08-2.02)
0.013
Yes, now or earlier 240 59 17.6 435 23.39(33.65)
(N=632)
No (N =2,676) 76.0 187 82.4 2,037 23.98 (35.46)
Economic problems 1.69 (1.10-2.61)
0.02

Yes, now or earlier 10.5 26 6.5 161 23.33(28.29)
(N=632)
No (N =2,676) 89.5 221 935 2,310 23.83(35.33)
Support and help from 17.60 (11.55-26.83)
colleagues <0.001
Almost never (N = 109) 238 58 17 43 27.00 (43.70)
Often (N =2,722) 76.2 186 98.3 2,427 23.62 (35.05)
Do you have to work 165 (1.27-2.15)
fast? <0.001
Often (N = 1,094) 186 120 364 901 23.69 (37.85)
Almost never 514 127 63.6 1,576 23.77 (33.52)
(N=1,803)
Are you emotionally 1.37 (1.00-1.91)
affected by your work? 0.07
Often (N = 438) 19.1 47 148 364 23.78 (37.21)
Almost never 80.9 199 852 2,103 23.91(35.07)
(N=2,444)
Feeling dejected/sad 2.25 (1.66-3.05)

<0.001
Often, now or earlier 272 67 14.2 352 23.50 (28.82)
(N=567)
No (N =2,796) 72.8 179 85.8 2,119 23.86 (35.99)
Everyday stress 222 (1.68-2.95)

<0.001
Always (N = 693) 34.1 84 189 167 24.05 (33.81)
Seldom or never 65.9 162 81.1 2,003 23.69 (35.17)
(N =2,658)

Hair cortisol concentration expressed as the median in the total population is 23.65% as an indicator of stress.
‘The bold mark in table (a) is the HCC median above the general median, IQR measure dispersion, between the 25th percentile and 75th among HCC value in each variable.
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Model 1 Model 2 Model 3

SE 95% 95% SE 95% 7 SE 95%
Clow  Clygn Cliow Cliow

Predicting trajectory of mindfulness

Intercept 271 005 262 281 281 005 272 290 281 005 272 291
Linear change 0.03 001 0.02 004 173 0.29 116 229 173 029 116 229
Quadratic change 0.28 ~0.89 0.18 -035 0.28 0.18
Cubic change -025 027 029
Predicting trajectory of flow experience

Intercept 378 012 354 403 385 012 362 108 385 012 361 409
Linear change 0.02 001 >0.00 004 131 0.64 008 256 131 065 0.05 258
Quadratic change ~0.04 0.63 -1.26 120 ~004 062 -124 121
Cubic change 008 062 129
Predicting trajectory of stress

Intercept 3.02 0.14 276 329 2.80 013 255 305 2.80 013 256 306
Linear change —0.06 001 -009 | -004 | -375 0.69 -510 | 240 | =377 069 -s12 | 242
Quadratic change 123 0.67 ~0.08 252 124 0.68 -1 257
Cubic change -031 067 -1.63 098

Nu

83, Niauees =91. Estimates whose credible interval excludes zero are printed in bold.
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Model 1

55

Model 2

SE 95% Cliow  95% Clyign
Predicting trajectory of mindfulness
Bascline mindfulness ~0.022 0005 ~0031 ~0013
MBSR Intervention 0.014 0.005 0.005 0.023

Predicting trajectory of flow experience

Baseline flow experience 0013 0.004 0,006 0020
Baseline mindfulness 0.018 0.008 0.002 0.035
MBSR Intervention 0.001 0.007 =0.012 0.015
“Trajectory of mindfulness 0813 0.144 0530 1.094
Emotional exhaustion —0.003 0.003 =0.009 0.003

Emotional exhaustion x trajectory of mindfulness

Predicting trajectory of stress

Baseline stress —o0.011 0.002 ~0.014

Baseline mindfulness ~0.009 0.004 -0.017 ~0.002
MBSR intervention ~0.005 0.003 -0012 0.001
Trajectory of mindfulness —0251 0075 ~039 ~0.104
Emotional exhaustion 0,000 0.002 ~0.003 0.004

Emotional exhaustion x trajectory of mindfulness

1. Estimates whose cred;

ty intervals excludes zero are printed in bold.

—0.022

0.014

0.012
0.017
0.001
0776

~0.003

0237

—0.011
~0.008
~0.005
0225
0.001

—0.161

0005

0.005

0.004

0.008

0.006

0142

0003

0.104

0.001

0.004

0.003

0071

0.002

0051

95% Cl,

—0031

0.005

0.005
0.002

~0011
0.501

~0.009

0.030

-0014
-0015
—0011
—0364
—0.003

~0261

95% Clygn

—0.013

0.023

0.019

0.033

0.014

1053

0.002

0442

~0.008

0.000

0.002

~0.086

0.004

~0.059
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SD (between]

Within-variables

L ‘Weekly mindfulness (T0-T8) 278 045 023 0.80-0.88 0.62 —0.62
‘Weekly flow experience (TO-T8) 383 109 052 0.94-0.98 —0.42
3 ‘Weekly stress (TO-T8) 287 126 057 084-0.92

Between-variables

1 Baseline mindfulness 271 050 084 0.55 —047 ~0.48 022 029 034 012 001
2 Baseline flow experience 378 109 0.95 ~0.39 ~0.14 046 031 ~0.49 0.10 002
3 Baseline stress 309 139 0.90 016 -0.20 ~0.69 064 —002 ~0.01
4 Trajectory mindfulness 0.03 0.03 - 039 —035 0.03 0.07 ~0.10
5. Trajectory flow experience 0.02 0.04 - ~0.06 034 0.10 ~0.09
Trajectory stress. ~006 0.02 - ~0.39 ~0.01
7. Emotional exhaustion 267 120 089 ~0.14
8. Age 39.98 1477 - -0.15
9. Gender 135 048 .

1. Gender coded as 1 (female) and 2 (male). Significant correlation (p<0.05) are printed in bold. Cronbach's alpha values are presented in italics on the diagonal.
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Study Year Experimental Grade Intervention (n Control Intervention Follow- Inventory

(country) gruoup N levels sessions, duration in group N up time used
weeks)

Zandietal, Secondary 8 sessions training based on % Sarason test

Tran 2021 20 highschool | mindfulness No intervention 2weeks  anxiety scale

8-week course designed for the
MBSR program, and consisted of
cight meetings and a day-long
meditation class between meetings
six and seven/four licensed clinical
psychologists led the five groups,
working in teams of two therapists

(for three of the groups) or asa

single therapist (for two groups). %
Each group had atleast one
therapist with a regular and long- 6months,
term personal mindfulness practice Iyear,
who had attended formal MBSR 1.5years,
Bachelor, training, including the “teacher 2years, and
mastersand | intensive” training offered at the 25years
Dundaseetal, college Center for Mindfulness at the afterthe  Revised test
Norway 2016 46 students University of Massachusetts. No intervention intervention | anxiety scale
No follow-
Sohrabi etal., I wp Spilburger
Tran 2013 9 High school fulness education No intervention mentioned  anxiety test
Undergraduate | Eight-week mindfulness based ‘The Test
Pribe and college stress reduction course by a 2% 6week sham mindfulness Control  Anxiety
Costes, USA | 2022 5 students certified MBSR instructor. group Inventory
Jahani et al., Secondary | Mindfulness training for a period " Oneanda  The Test
Iran 2020 20 school of 10 sessions No intervention halfmonths  Anxiety Scale
Shaidi et al., ‘The MBSR training interventions, zs 3month  The test
Tran 2017 2 Highschool | eight weekly 90-min sessions No intervention follow-up  anxiety scale
Lothes etal, College i 6-month  Test Anxiety
UsA 2019 2 students Eight week mindfulness practices No intervention followup  Scale
‘The State-
54 Nofollow Trait Anxiety
Niss, USA 2012 5 Highschool | Brief mindfulness intervention No intervention wp Inventory
A training cognitive
Participants trained by themselves reappraisal condition
for 6 days after they had taken one 12 and non-training No follow
Choetal, University | session of education for mindful for condition control wp ‘The Revised
Japan 2016 12 students 7 sessions group mentioned  Test Anxiety
State-"Trait
No follow  Anxiety
Grades * Free draw/coloring wp Inventory
Carsleyetal. | 2018 97 students Mindfulness art activity activity mentioned  (STAD)
Nofollow  Test Aniety
Lothes etal,, College 10 wp Inventory
usA 202 10 students Mindfulness practices for 5 weeks ‘Wait lst control mentioned | (TAI)
‘The mindfulness intervention
consisted of four sessions (two
sessions a week for 2weeks), with 2 Nofollow  Test Anxiety
University | each session lasting 30 min/s wp Inventory
Savoie, USA 2016 B students sessions No intervention mentioned | (TAT)
‘The trining program
(short intervention:
Neutral story tolisten
individual practice of
2 the 30-min same
neutral story lstening, State-Trait
Short mindfulness intervention for Sweeks without Anxiety
Wenger et al., University | with daily individual practice of the anyinteractionwith | No follow  Inventory
Switzerland | 2022 2 students 30-min for 8 weeks the instructor) wp (STALY)
No follow
Contreras Two weeks of mindful deep 2% wp Test Anxiety
etal, USA 2020 2% Highschool | breathing training No intervention mentioned  Scale (TAS)
Control group was supervised bya  Test Anxiety
Discussion based instruction - School Psychologist and instructed  Scale for
Reinhardt, Middle school, | focusing on mindfulness, deep 10 read a book of their choice for  Mathematics
UsA 2014 5 6thgraders  breathing 30min (TASM)
State-Trait
Anxiety
4 Inventory for
Middle school | Mandala drawing, guided Ina neutral task (reading short Children
Morrell, USA | 2018 29 students mindfulness practices stori (STAICS)
‘number of different
study skills,
including time
” ‘management,
‘memory techniques,
note-taking skills
and ways to ‘The Test
Paterniti College fulness practices body scan, anticipate test Nofollow  Anxiety
UsA 2007 2 students mindful breathing content wp Inventory
Spanish
Version of the
State-Trait
30 e
Francoeetal, First year high | 10 sessions mindfulness Nofollow  Inventory
Spain 2010 31 school intervention program No intervention up (STAT)
‘The mindfulness intervention,
Undergraduate | multimedia training,1 group . ‘The Westside
Collins etal., college sessions, 3 individual sessions, total Nofollow  Test Anxiety
UsA 2019 5 students 6 sessions No intervention wp Scale
University | 8 sessions of mindfulness-based " Nofollow  Spielbergers
Seidi, Irag 2018 15 students stress reduction program No intervention wp Test Anxiety
“Test-Anxiety
Scale for
Secondan
“ School ’
Arjunan, Secondary | The Brief Mindfulness-Based Stress Nofollow  Students
India 2016 1 school Reduction Program No intervention up (TASS)
‘The Test
Anxiety
University | Students practiced mindfulness » No follow  Inventory

Dodson, USA 2021 39 students strategies for 16weeks No intervention up (TAI)
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Subnode Number of data Number of Coding example

sources reference points
Negative job characteristics I really do not understand why students feel that counselors are online at work 24 a day; that there are no time
coexist with high levels of 8 2 boundaries for their work; that they are required to have their cell phones on 24h a day; and that there is no
autonomy and frustration department on campus that does not call on a counselor for anything that has to do with students.
Adverse career environments Identity is becoming blurred: are we lecturers, are we administrators, are we “service providers” responding to the
Organizational factors of coexist with high levels of 8 20 needs of our students at all times, or are we the link between parents and the school? Why is it that we are the busiest
basic psychological need competence frustration and least understood group of people in higher education, hardly experiencing a sense of fulfillment?

frustration Now the teacher-student relationship: when you need to be a teacher, [you] do not need to be a waiter, nanny or a

Negative behaviors of others stranger, it s difficult to remember yourself afie graduation. The college leadership is angry that I do not reflect

accompany severe relationship 8 16 deeply,did not pay attention to this matter from an ideological point of view, so I will take the lead in the General

frustration Assembly to accept self-critcism; anything can be blamed on me. When I encountered such a leader, ['ve been]

really speechless since he took office; there has been no praise, all riticism.

Change in motivational
Working around appraisal indicators every day fecls tiring and helpless. If you do not consider the appraisal targets in
orientation: from uncontrolled
7 13 your work, not only wil you be rejected by your colleagues, but your leaders will also keep an eye on you every day
motivation to controlled
and always remind you to pay attention to your work dut

motivation
Change in work objectivs: from Many colleagues who joined the school in the same year have long held a senior ttl, [while] 1 am stil [holding an]
trinsic objectives to extrinsic 6 12 intermediate title. T hope that my title can go up a sep, with a higher salary per month, and that the low position of
“The result of pri
e results of primary objectives the school will also be raised a little.

psychological need

i ‘We are also just the school to complete the work task of the tool people. Many people cannot o the main work, or in

Behavioral pattern change: from the work [there] can only be passive implementation of the instruction; there is no way to address the status quo of
proactive to reactive such a job. [One] can only try to minimize the emotional investment,isolate their inner real ideas, and maintain a

certain psychological distance from the surrounding environment to reduce the internal psychological friction.
Causally oriented change: from ‘Work has led me to experience a variety of things; my own mentality and character have changed a lot, and currently
an autonomous style toa 6 10 is in the state of no on, no go. Now work on one, according to the relevant provisions of the school and leadership

controlling style requirements, according to the rules.
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Number Length of service  Title Managing the number of

(years) students
Mot Male 17 Associate Professor 180
Mo2 Male 13 Lecturer 20
Mo3 Male 14 Lecturer 260
Fol Female 17 Lecturer 210
F02 Female 18 Lecturer 20
03 Female 15 Lecturer 198
Fo4 Female 15 Associate Professor 209

05 Female 16 Associate Professor 193
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Sedentary behavior on daywork Quantitative ~ Physical activity Quantitative variable (MET-

variable (min sitting/day) min/week)
Mean +SD p-value Effect size Mean +SD p-value Effect size

Sociodemographic

Age

<42 55 446241704 023 321243678 -017
021 021

>42 ) 406741715 [~0.17:063) 362343414 (-057;0.23]

Sex

Male 5 456£197.1 -029 328343453 010
016 077

Female 5 4058+ 1435 [~069;0.10] 364743672 [-030;0.50]

Occupational characteristics

Job demand

<20 35 414921724 -0.13 375443867 012
031 031

>20 6 436741713 [~0.54;0.29] 332843399

Job control

< 50 4638+161.4 043 302343299 ~026
0039 0027

>71 18 392541750 [002;0.82) 3956+3,788 (-0.66;0.14]

Social support

<34 9 4059+153.6 ~027 341243602 ~0.04
015 015

>34 9 451841858 [~067;0.13] 354843,553 (-0.43;0.36]

Job strain

No 6 396541679 -066 3,86643,650 037
0.002 0002

Yes 2 505941558 [-1.11;-0.22] 256143210

No 77 4216£1842 -020 3,663+3,593 024
0.26 026

Yes 2 455741105 [~0.68;0.28) 2807£3,432

Lifestyle

Physical acti

Low/Moderate 56 454841828 036
0075

High 2 394351494 [~005;0.76]

Sitting time

<7hid 57 409143881 042

<0.001
>7hid a 26312451 (001;0.82)

ES are considered: Ignored when <0.20, Small <0.50, Moderate <0.80 and Large>0.80 for Coherss d.
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Simple mediation diagram; a, b, ¢ are coefficients regressions (95 confidence intervals).
The c coefficient represents the direct effect. The a and b coefficient represent indirect effect.
* p<0.05 ; ** p<0.01 ; *** p<0.001
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Variables RR (95% CI) p-value

Jobstrain - Yes
Age, >42 (vs <42 yo) —f— 126 (0.44t0361) 067
Gender, men vs women o= 0.16 (0.05 to 0.49) 0.001
Sitting time, >7h/d (vs <7h/d) ———————— 480 (163t014.1) 0.004
Physical activity, high (vs low/moderate)  o— 0.21 (0.07 to 0.65) 0.007
Isostrain - No Reference
Isostrain - Yes
Age, >42 (vs <42 yo) —Of—— 0.84 (0.29102.48) 0.75
Gender, menvs women O 0.18 (0.05t0061) 0.006
Stting time, >7hid (vs <Th/d) _— 148 (051t0431) 047
Physical activity, high (vs low/moderate)  <o—i 0.33 (0.10t01.05) 0.060
Sitting time - <7h/d Reference
Sitting time - >7h/d
Age, >42 (vs <42 yo) ot 050 (0.20t01.16) 0.12
Gender, men vs women [———0——— 287 (1.06t0730) 0.032
Jobstrain, yes (vs no) —————————— 506 (1.711015.1) 0.003
Isostrain®, yes (vs no) S N— 152 (0.52t04.45) 044
Physical activity, high (vs low/moderate) 105 (0.4110253) 0.92
Reference
Physical activity - Low/moderate
Age, >42 (vs <42 yo) - 053 (02210126) 015
Gender, menvs women N — 161 (0.64104.07) 031
Jobstrain, yes (vs no) ————o0— 5.15 (1.621016.3) 0.005
Isostrain®, yes (vs no) — e 310 (0.97109.87) 0055
Sitting time, >7h/d (vs <Th/d) Ji: 091 (0.3610233) 0.85
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DEIE]ENH Search strategy Preliminary search t screening* Second scree

PubMed (“care stress”[All Fields] OR “care”[All Fields] OR 2142 11 3
“stress”[All Fields]) AND “nurse”[All Fields] AND
((“stress”[All Fields] OR “stressed”[All Fields] OR
“stresses”[All Fields] OR “stressful”[All Fields] OR
“stressfulness”[All Fields] OR “stressing”[All Fields])
AND (“manage”[All Fields] OR “managed”[All
Fields] OR “management s”[All Fields] OR
“managements”[All Fields] OR “manager”[All
Fields] OR “manager s”[All Fields] OR
“managers”[All Fields] OR “manages”[All Fields)
OR “managing”[All Fields] OR “managment”[All
Fields] OR “organization and administration”[MeSH
Terms] OR (“organization”[All Fields] AND
“administration”[All Fields]) OR “organization and
administration”[All Fields] OR “management”[All
Fields] OR “disease management”[MeSH Terms] OR
(“disease”[All Fields] AND “management”[All
Fields]) OR “disease management”[All Fields]))

‘Web of Sciences Results for ((ALL=(care stress)) AND ALL=(stress 1671 21 15
management)) AND ALL=(nurse) and Article
(Document Types) and English (Languages) and
Article (Document Types)

Scopus TITLE-ABS-KEY (care stress OR care OR stress) 1840 5 3
AND TITLE-ABS-KEY (“nurse” AND stress
management) AND (LIMIT-TO (DOCTYPE,”ar”))

SID (care stress) AND (stress management) 953 3 1
AND (“nurse”)

*Based on title and abstract; **According to inclusion and exclusion criteria.
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Main findings

Happell,
Dwyer (13)

Cavalheiro, Moura
Junior (9)

Hamaideh and
Ammouri (33)

Hosseini
Moghaddam,
Mohebbi (14)

Li, Liu (12)

Vahedian-Azimi,
Hajiesmaeili (34)

Harvey and
Tapp (35)

Ibrahim, Isa (36)

Pan, Wang (37)

Vioulac,
Aubree (38)

Callaghan, Tak-
Ying (39)

Okunogbe,
Meredith (10)

Siqueira,
Teixeira (41)

Kowalczuk,
Shpakou (42)

Huang and Yu (6)

Shim and
Jeong (43)

Beng, Chin (44)

Rouhbakhsh,
Badrfam (45)

Garcia and
Marziale (46)

Lipp and
Fothergill (47)

Schoombee, van

der Merwe (48)

Hajiseyedrezaei,
Alaee (49)
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Interview
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Interview

Interview
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Interview
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Interview

Interview
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Interview

Interview
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Nursing
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Not reported

23 to 47 years

25 to 44 years

25 to 48 years

17 to 46 years

29.4 years

34-58 years

30-39 years

28.33 years

40.9 years

22 to 44 years

26 to 45 years

33 to 54 years

Not reported

Not reported

41.68 years

30-40 years

35.5 years

25 to 66 years

Not reported

Not reported

Not reported

High workloads, unavailability of doctors, unsupportive
management, human resource issues (incorrect payments),
interpersonal issues (bullying, communication problems
and conflict between nurses), Relatives of patients, shift
work, car parking, handover procedures, no common area
for nurses, mental health issues were common cause of
stress in nurses. Also, workload modification, leadership
within the ward, changing shift hours, ensuring nurses get
breaks, music in wards, organizational development,
massage therapists on the wards are the main ways of
stress management.

There was no relationship between working shifts and
marital status with stress. But direct relation was founded
between individual differences, situations at work, and
changes in sleep and wake with stress.

Inadequate preparation, lack of support, uncertainty
concerning treatment, conflict with other nurses, conflict
with other physicians were identified as stressors for nurses.
Also, death and dying and workload are the common cause
of stress among all groups of nurses.

Concern over transmitting the infection to one’s family,
fear of the unknown aspects of the disease, concern over
making wrong decisions, families” insistence on quitting
one’s job, working in difficult conditions, lack of personal
protective equipment, feeling rejected by the personnel
were the main causes of stress. Effective communication
skills, experiencing personal-professional growth (improved
learning), perception of positive feelings at the end of a
crisis were the main ways of stress management.

The most frequent areas associated with stress were: the
participant cannot finish what s/he wants to do in terms of
nursing work, the participant has limited time to complete
his/her tasks properly, the participant needs time to interact
with family and friends. In addition, caring behavior was
significantly and negatively associated with stress.

levels of collaboration, working with a supervisor on the
unit, and nurse-patient ratios were all positively associated
with greater stress levels.

Moral distress (stopping resuscitation), the unspoken
‘Unwritten rules’ of the ICU (conceal emotions about
patients for not being judged), tampering with the human
connection (the restrained emotions that may be
experienced in autopilot may compromise the human
connection and expert practice that are necessary in the
care of the critically ill) were main reasons of stress. Also,
relating and connecting, transformation as an altered
professional identity (the change in ‘how I nursed) can
support them.

Religious activities such as finding relief in prayer, focus on
higher power, and feel the presence of God in everyday life
was the main supportive action for preventing stress.
Achieve inner peace, positive thinking, and selfcare were
personal factors of stress management.

Concern about occupational exposure (risk of contracting
HIV infection), heavy workload, patients” mental health
problems and aggressive behaviors, and perceived
discrimination from families and colleagues. Positive coping
(using personality strengths, using problem-solving skills,
seeking help), and negative coping (concealing work place,
avoiding/suppression emotions) were the main ways of
stress management.

Time management in providing care, role of emergencies
and nurses’ experience, high technicality of specific HD
treatment were related with stress of nurses.

Nursing issues (work overload, dealing with emergencies,

responsibilities inherent in job), interpersonal relationships
(dealing with patients and relatives, relationships with
colleagues, dealing with ward managers and supervisors),
hospital administration (inadequate staff and overcrowded
ward), duty issues (working night duty and working
overtime), ward/clinic management issues (unsupportive
seniors and frequent changes of departmental policy),
promotion and career development issues (poor prospect
for promotion, and taking part in staff development
reviews), doctor-related (dealing with doctors, ward rounds,
poor attitude of doctors) were the main factors of stress.

Proportion of high-risk patients, provider satisfaction with
help received, care coordination time were the main factors
related to stress.

Empathy and projection of the other’s disease itself, causing
sadness, and the absence of the other, due to illness, which
generates work overload, that is, we have physical and
psychic influences. The working conditions include
physical, chemical and biological issues of the work
organization, as well as aspects related to the health and
safety of the professional.

Active strategies (active coping, planning, positive
reframing, acceptance, humor, religion, use of emotional
support, use of instrumental support, self-distraction,
denial, and venting), and avoidance strategies (substance
use, behavioral disengagement, and self-blame) were stress
management strategies.

Patient care (limitations for patients in ICU, workload,
unfamiliarity with infectious diseases, inconsistency in
operating standards, and not familiar with the samples),
infection protection, and support system are the main
reasons of stress. *

Educational history and past experiences were the main
factors that related with stress.

Organizational challenges, care overload, communication
challenges, differences in opinion, misperceptions and
misconceptions, personal expectations, emotional
involvement, death and dying thoughts, and appraisal and
coping were the sources of stress. *

The inconsistency in medical information, the obscurity of
the disease, the likelihood of transmission to the family,
unforeseen exposure to infectious droplets, the likelihood of
getting infected, being shocked in the early days, resource
allocation were the main reasons of stress. Also, visiting
patients who have recovered, paying attention to the
positive aspects of covid-19, hoping not to get infected, self-
reassurance due to personal care, reducing the stress by
observing the downward trend of the disease were
protective factors against stress.

Lack of organizational information, insufficient time due to
work overload, lack of clarity in the distribution of tasks
and ineffectiveness in interpersonal communication were
the main reasons of stress.

Decision to undergo an abortion (nurse must facilitate but
not unduly influence the decision in the face of her own
views), procedure, medical abortion, suspending judgement
(being non-judgmental is a probable stressor), moral
distress were the main reasons of stress. Also, personal
approaches included personal qualities, being able to relax,
having confidence and belief in one’s own abilities, having a
sense of humor, and social support were effective ways to
cope with stress.

Nurses’ roles as caregivers within the context of the
hospital, work environment (high workload, and lack of
resources), resistant patients (don’t obey), hospital
hierarchies (staffs and patients), aggressive feclings,
thoughts and actions between nurse and patient.

Difficulties in relationship between co-workers and nurse
managers, death and dying, uncertainties about
effectiveness of treatments, patients and their families,
emotional unpreparedness were the most common reasons
of stress among nurses.
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screening.
Duplicate records removed (n
= 3,888)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records identified from:
Databases (n = 4)
Registers (n = 0)

Records screened Records excluded
(n =6,606) (n =6,566)

Reports sought for retrieval Reports not retrieved
(n =6,566) (n =6,566)

Reports assessed for eligibility

(n = 40) Reports excluded:

Use nurse manager sample (n =
S)

studied work, occupational, or
environmental stress (n = 5)

Not a research work (qualitative or
quantitative) (n = 8)

Studies included in review
(n=22)

Reports of included studies
(n =22)
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Databases (n = 24356)

Records removed before
screening:
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Unstandardized Standardized Sig. 95%Cl 95%Cl Collinearity

coefficients coefficients lower upper statistics
B Std. B Tolerance VIF
(constant) error
1 (Constant) 0.236 0023 104195 0000 0191 0280
Interpersonal 0.862 0010 0968 86470 | 0000 | 0842 0882 1000 1000
relationships
stress
2 (Constant) 0786 0120 657445 0000 | 0551 1020
Interpersonal 0842 0011 0945 7870155 | 0000 | 0821 0.863 0834 1199
relationships
stress
Intrinsic job ~0.142 0030 ~0056 —4684%% 0000 ~0202 ~0083 0834 1199

satisfaction

3 (Constant) 1.061 0.139 7.6390ee 0.000 0.788 1334
Interpersonal 0.878 0014 0.986 61.427%%* 0.000 0.850 0.906 0455 2197
relationships
stress
Intrinsic job 0.033 =0.077 —5.883%%% 0.000 =0.260 —=0.130 0.687 1455
satisfaction
Job autonomy —0.091 0.024 —0.066 =2 0.000 =0.139 —0.043 0375 2667
stress

4 (Constant) 1286 0175 73290 0000 | 0941 1630
Interpersonal 0381 0014 099 61449°5 | 0000 | 0853 0909 0.449 2228
relationships
stress
Intrinsic job —0.173 0.035 —0.068 —4.987%%* 0.000 —0.241 =0.105 0623 1.605
satisfaction
Job autonomy —0.121 0.028 —0.088 —4.305%** 0.000 =0.176 —0.066 0.280 3574
stress
Extrinsic job 0031 ~0033 2083 | 0038 0125 0004 0455 2196
satisfaction

Model 1 (a) Model 2 (b) Model 3 (¢) Model 4 (d)

R=0968 R=0970 R=0970 R=0971

R*=0937 R*=0940 R'=0.942 R*=0942

Adjusted R*=0.937 Adjusted R =0.939 Adjusted R Adjusted R*=0.942

df=(1,499) df=(2,498) df=(3,497) df=(4,496)

=7477.020%* (p=0.000) F=3906.335%* (p=0.000)

=2677.456%%* (p=0.000)

=2022.673%** (p=0.000)

Durbin-Watson Test=2.293

Dependent variable: the overall average turnover intention.
=501; #p<0.05; ***p<0.001.
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Unstandardized Standardized Sig 95%  95%Cl Collinearity

coefficients coefficients (2-tailed)  CI  upper statistics
B std. 8 fOuEr Tolerance  VIF
(constant)  error
1 (Constant) 4892 003 1133175 0000 1807 4977
@ ob autonomy ~0.498 0.023 ~0.701 —21.944%%% 0.000 0543 | 0454 1 1
stress
2 (Constani) 4890 003 ERIERS 0000 1306 4975
®) job autonomy ~0.562 0.033 0791 —16.802% 0.000 0628 0.9 0.455 2197
stress
Interpersonal 0056 0022 0122 2501 0010 0014 0099 0.455 2197
relationships
stress
Model 1 (2) Model 2 (b)
R=0701 R=0706
R=0491
Adjusted R=0.490 Adjusted R*=0.496
df=(1,499) df=(2,498)

.000)

=481.561%** (p=0.000) F=246.896*** (p=

Durbin-Watson Test

587

Dependent variable: the extrinsic job satisfaction.
=501; #p<0.05; ***p<0.001.
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R Square = 0313
Adjusted R* = 0.312
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Dependent variable: the intrinsic job satsfaction.
=501; *+#p<0.001.
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Characteristics Participants in

qualitative
interviews (N = 25)

Age (years), median (range) 46 (26-70)
Gender, n (%)

Female 18 (72)
Male 7 (28)
Married/living with a partner, 7 (%) 18 (72)
Employment, n (%)

Full time/part time 7(28)
Sick leave/disability benefits 15 (60)
Retired/other 3(12)

Pain conditions*, n (%)

Rheumatoid arthritis 5(20)
Osteoarthritis 4(16)
Fibromyalgia 9 (36)
Unspecific musculoskeletal pain 7(28)
Unspecified disc disorder 6(24)
Neuropathic pain 1(4)
Post-injury/surgery 1(4)
Other 3(12)

Pain duration, n (%)

Low (<3 years) 3(12)
Moderate (3-10 years) 6(24)
High (>10 years) 16 (64)

Module completion, n (%)

Low (1-2 modules completed) 3(12)
Moderate (3-6 modules completed) 4(16)
High (7-9 modules completed) 18 (72)
Days accessing the program, median (range) 37(5-315)

Introduction session type, n (%)

In-person 12 (48)

Video 13 (52)

*Participants could report having several types of pain conditions.
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Dimension

1. Job autonomy stress 1
2. Workload stress 0,868+ 1
3. Interpersonal 0.738%%% 09304+ 1
relationships stress
4. The overall average 08975+ 0.981%% 0.958%+ 1
ofjob stress
5. Intrinsic job ~0.559%* ~0.496%+* ~0.407%%* 05015+ 1
satisfaction
6. Extrinsic job ~0.701%%% ~0.588%+* ~0.462%%* 05967+ 057284 1
satisfaction
7. The overall average ~0705%+ ~0.607%+ —0.488%+ 06154+ 09025+ 08705+ 1
of job satisfaction
8. The overall average 07045+ 0.901%+ 0.968%% 0.924%% —0441%% —0.468%* —0511%% 1

turnover intention

015 +## <0.001; Sig (2-taled).
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Dimension  Dependent Sig. 95%Cl  95%Cl Cohen'sd

status- (2-tailed) lower upper
dependent
family members
Job autonomy 1 Yes 391 1860 0576 | 32000 499 0001 0076 0311 0348
Stress 2.No 110 1.667 0.469
Workload stress | 1. Yes 391 2049 0699 27520 499 0.006 0057 0343 0.297
2.No 10 1849 0573
Interpersonal 1 Yes 391 2148 0891 2484% 499 0013 0.048 0412 0.268
relationships stress | 5 o 0 1918 0731
The overall L Yes 391 2014 0687 | 29043 499 0003 0070 0349 0317
average of job 2. No 10 1805 0549
stress
Intrinsic job 1 Yes 391 3546 0311 —2018% 499 0044 ~0.130 ~0002 ~0219
satisfaction 2. No o 3612 0268
Extrinsic job 1 Yes 391 3958 0405 | -3.074%% 499 0002 ~0214 ~0047 ~0332
satisfaction 2. No 110 4,089 0.354
The overall 1 Yes 391 37m 0311 2833 499 0.005 ~0.156 ~0028 ~0.306
average of job 2.No 10 3803 0.259

satisfaction

The overall 1. Yes 391 2087 0789 2376* 499 0018 0034 0358 0.257
avergetumnover. |2 No, 110 1.891 0.668
intention

= 5015 %p<0.05; **p<0.01
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Dimension Marital Sig. 95%Cl  95%Cl Cohen'sd

status (2-tailed) lower upper

Job autonomy 1. Married 116 1766 0566 99 0257 0184 0019

stress 2. Single 385 1833 0557

Workload stress 1. Married 116 1974 068 0562 | 499 0574 ~0.182 0.101 ~0.060
2. Single 385 2015 0676

Interpersonal 1. Married 16 2086 0860 0165 499 0869 ~0.195 0.165 ~0017

relationships stress | 5 gingle 385 2101 0.865

‘The overall average 1. Married s 1937 0671 1499 0561 ~0.179 0097 ~0062

of job stress 2. Single 385 1978 0.663

Intrinsic job 1. Married 116 3588 0314 1091 199 0141 0026 0.182 0115

satisfaction 2. Single 385 3553 0.300

Extrinsic job 1. Married 16 4031 0424 1384 1499 0276 0028 0098 0.146

satisfaction gle 385 3973 0389

‘The overall average 1. Married 16 3765 0320 0151 499 0167 ~0024 0141 0.146

of jobsatisfaction | 5 gingle 385 3721 0296

The overall average | 1. Married 116 2034 0768 | 051 | 499 0880 ~0.019 0.107 ~0017

of turnover 2. Single 385 2047 0.769

intention

N=501
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Dimension Position Sig. 95%Cl  95%Cl Cohen'sd

level (2-tailed) lower upper
Job autonomy 1. Nonsupervisory | 286 1830 0.561 0550 499 0583 -0.072 0127 0,050
stress 2. Supervisory 215 1.802 0559
Workload stress 1. Nonsupervisory | 286 2013 0.686 0.282 499 0778 ~0.103 0138 0.027
2. Supervisory 25 1995 0.668
Interpersonal 1. Nonsupervisory 286 2101 0.879 0.107 499 0914 ~0.145 0.162 ~0.095
relationships stress | 5 gupervisory 215 2093 0.843
‘The overall average 1. Nonsupervisory 286 1976 0.672 0.298 499 0.766 ~0.100 0.136 0.027
of job stress 2. Supervisory 25 1958 0,655
Intrinsic job 1. Nonsupervisory | 286 3557 0301 -0282 | 499 0778 ~0062 0.046 -0.026
satisfaction 2. Supervisory 215 3.565 0.307
Extrinsic job 1. Nonsupervisory 286 3981 0380 | -0345 499 0730 ~0083 0058 ~0015
satisfaction 2. Supervisory 215 3.994 0421
‘The overall average 1. Nonsupervisory 286 3727 0291 -0679 499 0726 ~0.063 0.044 ~0033
of job satisfaction 5 gupervisory 25 3737 0318
The overall average 1. Nonsupervisory 286 2049 0789 0.169 99 0.866 —0.125 0148 0016
of turnover 2. Supervisory 215 2037 0.742
intention

N=501
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Distribution, n (%) WLB, n (%) WLB, OR (CI 95%)*, WLB, aOR (CI 95%)°,

Not adjusted Adjusted®

Job category 2469 762
Head of the company 36(15) 19(25) 7.01 (3.301-14.90)* 421 (193-9.18)*
i i 245(9.9) 108 (14.2) 5.10 (3.25-7.99)* 313 (193-5.08)*
manager
Senior level specialist 393(159) 176 (23.1) 5.24 (3.44-7.99)" 3.08 (1.91-4.96)"
Intermediate level specialist 392(159) 139 (18.2) 354 (231-541)" 223 (142-351)*
Service and sales employee 511(207) 128 (16.8) 2.16 (1.41-3.29)" 158 (1.02-2.44) %%
Skilled worker 654(265) 160(21.0) 2.0 (1.38-3.16)" 157 (1.03-2.41) %%
Unskilled worker 238(96) 32(42) 1 1

imary work sector 2409 744
Public sector 906 (37.6) 307 (41.3) 1,25 (1.05-1.49)4+* 121 (1.00-1.48)
Private sector 1,503 (62.4) 437 (587) 1 1
Number of workers 2268 727
1-10 workers 559 (24.6) 129177) 0.41(0.32-0.54) 0,53 (0.40-0.70)*
11-49 workers 662(29.3) 189 (26.0) 0.5 (0.43-0.71)* 0.63 (0.49-0.82)*
50-249 workers 586 (25.8) 215(29.6) 0.80 (0.62-1.03) 0.90 (0.69-1.16)
250 workers or more 461 (20.3) 194 (26.7) 1 1
Length of service 2466 760
Less than 1 year 434(17.6) 108 (14.2) 0.70 (054-091)** 0.50 (0.37-0.69)*
1-5 years 820 (33.3) 258 (339) 0.96 (0.78-1.19) 0.72(0.56-0.91)%*
5-10 years 422017.1) 139 (18.3) 1,03 (0.80-1.33) 0.86 (0.66-1.13)
10 years or more 790 (32.0) 255(33.6) 1 1
Working remotely 2434 753
Yes 626(25.7) 301 (40.0) 279 (230-336)" 212(1.70-264)*
No 1808 (743) 452 (60.0) 1 1

*p < 0.001; *4p < 0.01; ***p < 0.05.
“The reference category for the WLB group i the group of respondents who did not have a lack of balance between work and private lfe at work (anstwered “never).
*Adjusted for gender, age, and education.
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Construct Total (n = 4,118) Male (n = 2,059) Female (n = 2,059)

CR AVE CR CR AVE
(o] 084 084 057 084 084 0.57 0.83 084 057
cs 075 076 052 072 073 0.47 078 080 057
QoL 085 085 058 083 083 0.55 087 087 062
ic 068 068 042 0.68 0.68 0.41 068 068 042
SPS. 075 075 043 074 074 0.42 075 076 044

QD, quantitative demands; CS, co-worker support; QoL qualiy of leadership; JC, job control; SPS, subjective perceived stress; a, standardized cronbach's alpha; CR, composite Reliability;
AVE, average variance extracted.
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Averages (SD)* Theoretical range  p-value for gender
differences®

Total (n = 4,118)  Male (n = 2,059) Female
(n =2,059)

Stressors
QD_1 267(1.15) 2,66 (1.13) 268 (1.17) 1-5 0570
Qp_2 3.00(1.10) 3.06 (1.08) 294 (L11) 1-5 <0.001%5
QD_3 293 (1.15) 293(112) 293(117) 1-5 0928
QD4 233(1.08) 2,38 (1.06) 228 (111) 1-5 <0.001%+
QD_1 200 200 200 1-4 <0.001%%*
WL 500 500 300 1-8 <0.001%+
Resources
jc 295 (1.44) 3.05(1.42) 284 (1.45) 1-5 <0.0014+
jc2 212(139) 230(137) 1.94(1.28) 1-5 <0.001+++
jc3 208 (122) 214(121) 202(123) 1-5 <0.001%#
Qol_1 3.23(115) 3.18(112) 3.29(1.18) 1-5 <0.001%+
Qol.2 348 (1.08) 3.42(1.06) 354 (1.10) 1-5 <0.001%+
Qol.3 3.25(111) 3.18(1.10) 331(1.10) 1-5 <0.001%#
Qol_4 321(112) 3.22(1.08) 3.20(1.15) 1-5 0755
cs.1 371(119) 3.77(112) 365 (1.25) 1-5 0.065
cs2 369 (1.21) 3.69(1.18) 370 (1.25) 1-5 0323
cs3 293(121) 2.98(1.19) 2587(1.23) 1-5 0,008+
SPS.
SPS_1 232(0.79) 235(079) 230 (0.79) 1-5 0097
PS_2 260(1.21) 264(1.26) 256 (1.16) 1-7 0.185
PS_3 273 (0.81) 272(080) 275(081) 1-5 0171
SPS_4 259 (085) 251(084) 2,68 (0:85) 1-5 <0.001%#

QD, quantitative demands; QID, qualitative demands; W, working time; CS, co-worker support; Qo qualiy of leadership: JC,job control: SPS, subjective perceived stress; ‘Means indicate
the average for metric items, median was calculated for ordinal items. SD values were computed for metric items only; “Differences were evaluated using the Mann-Whitney-U-test; **p < 0.01;
#+4p < 0,001
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November 2011 — June 2012

Processed by BAuA

February 2017 - May 2017

Processed within this study

Baseline

Follow-up

Gross sample S-MGA
(n = 13,590)

Net sample S-MGA
(n=4,549)
(49.5% male, 50.5% female)

Not target group (n = 857)
Nonresponse (n = 8,184)

No willingness to remain in the
panel and other dropouts (n = 673)

Gross sample S-MGA 11

(n = 3,876)

No longer target group (n = 21)
Nonresponse (n = 1,212)

Net sample S-MGA II

m=2,643)
(49.5% male, 50.5% female)

¢—>

Supplied Datasets
Baseline Follow-up

Invalid Interviews (n = 41)
Baseline (n = 38)
Follow-up (n = 3)
Terminated prematurely (n = 3)
Follow-up (n = 3)

(n=4,511) (n=2,637)

Total
(n=7,148)
(49.7% male, 50.3% female)

Cases fitting selection criteria
(n=14,126)

Exclusion (n = 3,022)

Follow-up (n = 2,637)

Not gainfully employed (n =
237)

No superior (n = 118)

No regular working time (n = 30)

(50.1% male, 49.9% female)

Random sample exclusion rate
from male population (n = 8)

Total analysed
(n=4,118)

Male
(n=2,059)

Female
(n=2,059)
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Variables Group [% (n) / M (SD)]  p-value

Control  PsicoCare

group group
(n =36) (n =51)

Cardiovascular mortality 0% (0) 0% (0) -
MI recurrence 0% (0) 0% (0) -
Stroke recurrence 0% (0) 0% (0) -
New revascularization 5% (2) 0% (0) 0095
needed

Number of clinical outcomes 016 008 0471
New hospitalization because 019 008 0335

of angina
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Control group [% (n) / M (SD)] PsicoCare group [% (n) / M (SD)]

Measure Pre-treatment Post- Change  Pre-treatment Post- Change
(T2) treatment (T3) = score (T4) (T2) treatment (T3)  score (T4)

Ergometry physical outcomes

METS 10.1(38) 112(4.1) -12(29) 9.6(39) 109 (40) -17(35)
Total ergometry time 7.7(35) 89(37) -154(22) 7.7(33) 9.5(4.3) 151(355)
Heart rate
Maximum 1312(222) 134.119.8) ~40(156) 128.3(37.2) 132.4(186) -10.1 (123)
Resting 68.1(167) 645 (128) 23(150) 67.9(21.5) 67.9(17.4) 2411

Systolic blood pressure (mmHg)
Maximum 1617 (27.0) 173.4(306) -92(222) 1469 (41.4) 157.5 (23.0) -95(39.7)
Resting 1156 (19.6) 123.8(25.5) ~7.2(304) 108.1(32.1) 1122(173) -50(28.0)
Diastolic blood pressure (mmHg)
Maximum 777 (12.1) 80.2(147) 00(13.1) 73.6(223) 750 (13.0) -14(226)
Resting 706(9.7) 77.5(120) -5.8(13.0) 68.6(202) 68.8(10.0) ~06(208)

Clinical response

Clinical significance 5% (2) 5% (2) 0% (0) 8% (4) 4% (2) 4% @)
Electrical significance 15% (6) 12% (5) 3% (1) 14% (7) 6% (3) 8% (4)
Arrhythmia presence during 2% (1) 7% (3) 5% (=2) 6% (3) 4% (2) 2% (1)

ergometry

Biochemical and anthropometrical outcomes

Heart rate 75.8(17.9) 62.1(11.4) 11.93 (17.09) 75.0 (14.5) 68.5(13.1) 7.48 (17.1)
Systolic blood pressure 121.3(24.7) 1385 (77.0) —16.95 (80.61) 121.7 (21.1) 120.1 (10.0) 2.46 (185)
(mmHg)

Diastolic blood pressure 725(133) 753 (89) ~20(1544) 714(12.7) 75.4(9.4) ~383(133)
(mmHg)

LDL-cholesterol (mg/dl) 89.7 (42.6) 61.5(24.0) 25.14(51.97) 103.7 (38.1) 60.1(18.1) 39.79 (40.6)
Glycated hemoglobin 62(15) 65(20) ~021(1.45) 56(06) 58(03) 003 (05)

BMI 283(3.9) 33.5(18.4) -4.0(1893) 29.8(4.6) 34.9(17.6) ~4.05(18.8)
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Measure Control group [M (SD)] PsicoCare group [M (SD)]

Pre-treatment Post- Change  Pre-treatment Post- Change
(T2) treatment (T3)  score () (T2) treatment (T3) = score (A)
Anxiety (HADS-A) 73(35) 85(44) -10(.1) 81(32) 7.727) 04(32)
Depression (HADS-D) 30(30) 39(8) -L1(.1) 45(35) 34(33) 10(.9)
Anger (STAXI 2)
Anger-trait 188 (59) 197 (5.38) -1542) 189(52) 17.5(39) 12(42)
Anger-out 103 (33) 105 (33) 0.126) 103(30) 100 (29) 07(30)
Anger-in 11328) 127 (32) -17(3.1) 122(29) 118(35) 0.4(28)
Anger control-out 162 (44) 17.3(39) —1441) 17.7(39) 18.5(37) -05(27)
Anger control-in 137 (4.6) 15,6 (43) -21(55) 142(45) 15.2(44) ~14(38)
Coping (COPE 28)
Cognitive 117(32) 88(56) 29(46) 114(36) 107 (39) 04(37)
Avoidance 7.8 (49) 66(5.4) 0.9(438) 75(32) 69(33) 04(37)
Social support 7.6(32) 56(36) 20(4) 75(33) 7.1064) 03(30)
Spiritual 18(19) 08(1.5) 08(14) 10(L1) 09(14) 003(12)
Emotion regulation (DERS) 540 (19.6) 57.7(16.6) -5.7(169) 560 (16.7) 543(17.2) -03(138)
Lack of emotional attention 108 (36) 109 (22) -0.1(35) 98(39) 11022) -1202)
Emotional confusion 81(3.0) 82(30) —0.1(3.0) 74(31) 7.2(30) -02(17)
Emotional rejection 126 (73) 138(58) -22(57) 139(5.8) 125(67) 05(5.0)
Emotional lack of control 145 (63) 16.1 (64) —24(64) 154 (64) 148 (64) -02(58)
Emotionallife interference 80(3.0) 87(28) —0.8(37) 95(39) 88(3.4) 07(37)
Dispositional optimism (LOT-R) 154 (36) 145 (4.4) 15(36) 148(38) 147 (4.8) 03(35)
Psychological Strengths (PERMA) 76(12) 73(17) 0.1(15) 70(16) 72(18) -02(1.7)
Achievement 75(14) 70(18) 02(16) 65(17) 69(17) -03(16)
Engagement 7.6(1.5) 74(18) 02(17) 73(17) 73(19) 0.1(19)
Meaning 7.6(13) 72(18) 02(17) 69(19) 73(19) ~0.27(17)
Positive emotions 76 (16) 73(20) 01(19) 67(19) 72(20) ~0.38 20)
Social relationships 79(L4) 7.8 (18) 0.11(16) 74(19) 75021 —0.03(19)
Quality of life (SF12)
Physical 416 (65) 409(7.4) 11(7.3) 418(66) 43.1(58) -13(73)

Mental 473 (56) 47.7 (5.4) -13(65) 469 (5.1) 493 (5.4) -28(7.5)
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Variables Groups Statistics

Control (n =36) PsicoCare (n = 51)
Sex [% (n)]
Men 918 % (33) 78.4% (40) 197 0.160
Women 83% (3) 21.1% (11)
Age [years; M (SD)] 59.90 (9.02) 57.20 (11.30) 114 0.256
Origin [% (n)]
Caucasian 86.1% (31) 769 % (40) 084 0,660
Latin 54% () 57% ()
Arab 0% (0) 2% (1)
Marital status [% (n)]
Single 19.0% (7) 16.4% (8) 719 0210
Married 54.0% (20) 50.0 % (26)
Divorced 8.1% (3) 38%(2)
Widowed 54% () 38% ()
Coupled 0% (0) 115% (6)

Educational level [% (n)]

Without education 54%(2) 57% () 571 0.225
Primary 35.1% (13) 288 % (15)

Secondary 37.5%(15) 250% (13)

Graduate 54%(2) 173%(9)

Postgraduate 27%(1) 7.6 % (4)

Working status [% (n)]

Working 37.8% (14) 423%(22) 102 0.420
Housekeeper 27% (1) 7.6% (4)

Unemployed 81%0) 7.6% (4)

Retired due to health issues or incapacity 135% (5) 7.6% ()

Retired due to age 324%(12) 23.1%(12)

Socioeconomic status [% (n)]

Low 216% (8) 16.4% (8) 429 0232
Medium-low 27.0% (10) 21.1% (11)
Medium 46.0% (17) 40.3% (21)
Medium-high 0% (0) 9.6%(5)
High 0% (0) 0% (0)
Health status [% (n)]
Hypertension 46.0% (17) 46.0% (24) 003 0085
Insulin-dependent diabetes mellitus 8.0% (3) 20% (1) 189 0.169
Non-insulin-dependent diabetes mellitus 16.0% (6) 12.0% (6) 038 0538
Hyperlipidemia 59.4% (22) 50.0% (26) 057 0.460
Moderate liver illness 0% (0) 2.0% (1) 074 0389
Severe liver illness 27% (1) 0% (0) 141 0.236
Peptic ulcer 27% (1) 9.8% (5) 174 0.187
Cancer within the last 5 years 27% (1) 9.8% (5) 174 0.187
CV comorbidities [% (n)]
Stroke 5.4% (2) 2% (1) 078 0375
Myocardial infarction 19.4% (7) 17.3% (9) 005 0816
Coronary percutaneous interventions 19.4% (7) 11.7% (6) 086 0353
Peripheral arterial disease 55% (2) 7.8% (4) 018 0.667
Atrial fibrillation 0% (0) 1.9% (1) 074 0389
Valvular prosthesis 0% (0) 1.9% (1) 074 0.389
Smoking habit [% (n)]
Yes 35.1% (13) 250% (13) 0.6 0718
No 35.1% (13) 307 % (16)
Past-smoker 243% (9) 211% (1)

CAD event characteristics [% (n)]

ACStype
STEMI 47.2%(17) 56.8% (29) 097 0323
NSTEMI 52.7% (19) 41.1% (21)
Obstructive coronary artery disease 91% (33) 92.1% (47) 017 0675
Percutancous intervention 86% (31) 90.0 % (46) 077 0379
Failed percutaneous intervention 0% (0) 5.8% (3) 224 0135
Complete coronary revascularisation 55.5% (20) 66.6% (34) 133 0.248
Stroke during hospitalization 0% (0) 0% (0) - -
Serious hemorrhage during hospitalization 0% (0) 0% (0) - -

Biochemical and anthropometric data [M (SD)]

BMI 287 (43) 205 (45) 078 0.437
SBP (mm Hg) 124.8(247) 1223 (22.1) 047 0.640
DBP (mm HG) 73.8(12.2) 708 (11.7) 115 0252
Heart rate (beats per minute) 758 (18.1) 749 (143) 025 002
LDL cholesterol (mg/dl) 86.3 (42.5) 103.6 (39.2) 189 0.063
Glycated hemoglobin (%) 6.2(1.5) 5.7(0.6) 1.84 0.073
Peak troponin value 28614 (4044.5) 2,111 2727.7) 095 0313
Killip class 13(0.8) 12(0.8) 031 0.752
Left ventricular ejection fraction (LVEF) 54.2(8.9) 53.5(9.0) 034 0.734

Anxiety [HADS-A; M (SD)] 85(3.5) 9.2(2.9) 0.96 0.320

Depression [HADS-D; M (SD)] 41(3.1) 53(35) 1.68 0.097

Quality of life [SF-12; M (SD)]

Physical 117(7.9) 424(69) 048 0628

Mental 47.0(5.7) 45.7(5.9) 102 0311
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Moderating Heterogeneity test Category 95%C
effect

Qg df Lower Upper
™ 0.07 1 0785 L 2 022 017 027
T 55 02 018 025
Measurement 18.22 7 0011 13 20 017 013 022
s 10 018 012 025
Slovic n 012 0.00 023
sp 12 028 020 035
sV 7 016 01 022
svp 4 025 020 031
v 8 021 015 026
o 12 033 023 042
Epidemic Period 15.66 6 0016 202001 3 017 -003 035
202002 2 022 016 028
202003 2 019 012 026
202004 15 019 014 023
202005 6 011 005 0.16
2020.06 4 024 001 037
2021 and later 4 047 024 064

L, Loose culture; T, tight culture; P perceived possibilty; S, perceived severity; Slovic, familiarity and controllability; SP, Combination of perceived possi
Combination of perceived severity and perceived vulnerability:
the others.

lity and perceived severity; SV,
VP, Combination of perceived severity, perceived vulnerability and perceived possibility; V; perceived vulnerability:
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Outcome Heterogeneity test Category 95%Cl

Qs df Culture Lower Upper
A 0.126 1 0722 T 24 0258 0211 0304
L 12 0244 0.183 0303
D 027 1 0604 T 16 0221 0177 0265
L 6 0.188 0065 0305
N 0688 1 0407 T 16 0.159 0135 0287
L 3 0212 0057 0258
A, Anxiety; D, Depression; N, Negative emotion.
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k B 95% Cl P

Age 58 -0.0028 (=0.005, 0.02
~0.000)

Gender 84 0.46 027,065 0.000

epidemic period 79 0.02 (0.01,003) 001

TL 75 -008 (0170004 0064

B, non-standardized regression coefficient; R, proportion of variance explained.

%

29%

2%
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Indicator k Qs df Tau? SE Variance Tau
Negative emotion 19 110795 13 0000 98.38 004 0017 0000 020
Anxiety 41 650.08 40 0.000 93.85 0.01 0.005 0.000 0.11
Depression 25 369.82 2 0.000 93.51 0.01 0.005 0.000 0.01
Overall indicators 85 219004 81 0000 96.16 0017 0005 0000 0129

SE, standard error.
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Indicator 95%Cl two-tailed

Lower
Negative emotion 19 017 008 025 368+ 0.000
Anxiety a 024 021 027 13.40%+* 0.000
Depression 2 020 0.16 024 955+ 0.000
Overall indicators 85 021 018 024 14,635+ 0.000

*p<0.05, **p<0.01, ***p<0.001.
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Records identified from :
English Databases (n =1779 )
Chinese Databases (n =197)
Other ways (n=2)
Total = 1978

Records removed before
screening:
Duplicate records removed
(n=678)

Records screened
(n=1298)

Records excluded
(title & abstract)
(n=1155)

Fulltext articles assessed for
eligibility
(n=143)

Full-text articles excluded
(n=85)

Studies included in review
English (n = 46)
Chinese (1 2)

Total (n = 58)
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Assessed for eligibility (n=

17)

Excluded (n= 14)
Not meeting inclusion criteria (n= 8)

* loss of interest in the study (n= 6)

Randomized (n= 103)

Allocated to PsicoCare (n=57)
* Received allocated intervention (n= 51)
* Did not receive allocated intervention (n=6)

- failure to diagnose (n=1)
- loss of interest in the study (n=5)

Allocated to Usual Care (n=46)
~ Received allocated intervention (n= 36)

Did not receive allocated intervention (n= 10)
- failure to diagnose (n=1)

- loss of interest in the study (n=1)
- psychiatric comorbidity (n=1)

Analysed (n=42)
Lost to follow-up (n=1)

- Unreachable (n=1)
- Discontinued intervention (n=9)

=

Analysed (n=32)
Lost to follow-up (n= 3)

- Incomplete assessment (n=3)
- Discontinued intervention (n= 1)

Analysed (n=33)
- Excluded from analysis (give reasons) (n=9)

2 Change of address (n=1)

- Comorbidity with other pathologies (n=2)

- Schedule differences (n=2)
- Incomplete assessment (n=4)

Analysed (n=29)
Excluded from analysis (n=3)

Does not follow the exercise program
(n=1)
incomplete assessment (n=2)
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Author (year) Aim of the study Intervention Measures Main findings/

conclusions

Armstrong and Rimes Efficacy of MBCT in MBCT vs. Online self-help FEMQ, EPQ-R-N The MBCT group had lower levels
(016) individuals with high N of N post-treatment (p =0.003),
lower levels of rumination
(p=0016), higher levels of self-
.001), and
decentering (p =0.006). There were

compassion (

no

ig. Differences betsween groups
in anxiety or depression
Cillessen etal. (2018) Long-term effect of e/MBCT MBCT vs. eMBCT FFMQ-SE, NEO-FFI Psychological distress and
in cancer patients rumination decreased (p =0.001),
and positive mental health and
‘mental health related QoL
increased (p =0.001), in both

groups at follow-up.

Spinhoven etal. (2017) ‘Whether changes in MBCT FEMQ, NEO-PI-R ‘There were sig. Changes in N
‘mindfulness skills after scores (p =0.001) with a moderate
MBCT predict long term reduction (d =0.54). There was a

changes in personality traits sig. Effect of time for overall
FFMQ (p =0.001). Changes in
total FEMQ predicted a 5.0%
additional variance in changes in
N, the subscale acting with
awareness was the only sig. Unique

predictor of changes in N

(p=0.001).

Crone etal. (2023) Effect of a mindfulness-based | MF-based training vs. Wait ist MAAS, FEMQ-SF, TIPI ‘The intervention reduced N
training program on control compared with control group
emotional well-being (p<0.05) in both phases. Changes

in mindfulness were observed in
all facets in the intervention group
during phase 2 (p <0.05:p <0.01)

Fabbro et al. (2020) Effects of MM on personality | MM vs. Wait-list control FEMQ, 44-item BEI The MM group displayed higher
traits and perceived stress and DM
burn-out (p=0.004),a decrease in N

(p<0.001) and in the perception of

stress
(p=0010)

Jacobs et al. (2011) Effect of a meditation retreat 3-month meditation retreat vs. FFMQ, N scale BFI ‘There was a significant increase in
on mindfulness, purposein | Wait-lst control ‘mindfulness and a decrease in N in
life, perceived control, N, and the retreat group (p <0.0001).
immune cell telomerase Participants reporting less
activity psychological functioning were the

ones showing greater

improvements post-intervention

Lee and Bowen (2015) Relationship between the Big MF-based training ‘TMS, NEO-FFI Results contradicted the
Five and mindfulness and the ~ (no comparator group) hypothesis. N was positively
response to a meditation correlated with ME and there were
practice no post-intervention differences in

and in decentering.

Oken etal. (2017) Mindfulness meditation MM vs. Wait-lst control MAAS, KIMS, NEO-FFI MM intervention decreased scores
improves cognition and in negative affect, D, N, stress, and
mental health and physiology improved mental health outcomes

Palmer et al. (2023) Dose-response relationship 10min meditation vs. 20 min ‘CAMS-R, SMS, N scale of BFI Independent of interventions all
and moderators of the effect | meditation vs. 10min control vs. participants sowed increased state
of asingle-session 20min control mindfulness, decreased state
mindfulness meditation ansiety, negative and postive
session affect.

N did not moderate the effect of
any of the interventions.
BFI, Big Five Inventory; CAMS-R, Cogitive and Affective Mindfulness Scale-Revised; DM, dispositional mindfulness; EPQ-R-N, Eysenck Personality Questionnaire-Revised-Neuroticism
scale; FEMQ, Five Facet Mindfulness Questionnaire; FEMQ- S, Five Facet Mindfulness Questionnaire Short Form; KIMS, Kentucky Inventory of Mindfulness Skills; MAAS, Mindful

Attention Awareness Scale; MM, mindfulness meditation; N, Neuroticisn , NEO Five Factory Inventory; NEO-PI-R, Revised NEO Personality Inventory; SMS, State Mindfulness
Scale; TIPL, Ten ltem Personality Inventory; TMS, Toronto Mindfulness Scale.
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Author (year)

Aim of the study

Intervention

Measures

Main findings/
conclusions

de Vibe etal. (2015)

Elliot etal. (2019)

Halland etal. (2015)

Hanley etal. (2019)

Jagielski et al. (2020)

Nyklicek and Irrmischer
@2017)

Smith etal. (2008)

Van Dijk etal. (2015)

Whether personality factors
and baseline mindfulness
‘moderated the effect of MBSR
on mental distress, study
stress and subjective well-
being

Interaction between
‘mindfulness and N, and
whether the effects of MBSR
depend on the levels of N

(baseline scores)

Effect of mindfulness training
on the use of coping strategies
and the moderator effect of

personality

Effect of mindfulness training
on N and psychological
distress

Whether personality factors
accounted for variability in

response to MBSR

Moderator effect of
personality regarding changes
of mood associated with
MBSR

Compare the effects of MBSR
and CBSR on perceived stress

and depression

Interest in participating in a
MBSR training, and the
differences between interested
and non-interested subjects
and participants and non-

participants in the training

MBSR vs. No active control

MBSR vs. Wait-list control

MBSR vs. No active control

MBSR vs. No active control

MBSR vs. TAU

MBSR

(no comparator group)

MBSR vs. CBSR

MBSR

FEMQ, BCI

MAAS, N scale NEO-FFI

BCI

BCI

NEO-PIR

NEO-PI-R

MAAS, N scale BFI

FEMQ NEO-FFI

Higher N scores at baseline
showed a larger effect on mental
distress (p

0.05) and study stress
(p=001). MBSR lowered mental
distress and improved subjective
well-being as N increased

Higher MF scores were associated
with less D, negative affect and
physical symptoms, and better
sleep quality.

High MF and less D was only
significant at high levels of N

N was positively correlated with
avoidance-focused coping, and
negatively correlated with seeking
social support and problem-
focused coping (p <0.001)

Pa

ipants in MBSR used more
problem-focused coping (p =0.01)
N moderated the effect of MBSR
on the use of avoidance-focused
coping and secking social support
Significant intervention x time
interaction effect on N (p =0.041,
d=0.28) and psychological distress
(p=0.001, d =0.21). Mediation

analysis reported that the
relationship between MBSR and
psychological distress was
mediated by N (b=-0.09,

P =0.020,95% Cl=—1.649,
—0.304).

“There was a significant effect of
treatment on lower
conscientiousness and high N at
12-month follow-up, showing less

distress

Higher N scores showed decreases
inanxiety and depressed mood
(p<0.001)

‘There were sig. Pre-post changes in
the MBSR group with an increase
in mindfulness and well-being and
decreases in perceived stress, D,
and N (p =0.000)

“The interested population reported
higher levels of psychological
distress (p =0.004) and
neuroticism (p <0.001)
Participants in the RCT reported
higher baseline psychological
distress (p =0.001) and less
mindfulness skills (p =0.002)

BCI, Basic Character Inventory; BFI, Big Five Inventory; D, Depression/Depressive; FEMQ, Five Facet Mindfulness Questionnaire; MAAS, Mindful Attention Awareness Scale; MBSR,
Mindfulness-based Stress Reduction; M, mindfulness.
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Author
(year)

Aim of the study

Chenetal.
(2023)

Role of mindfulness and cognitive bias
in emotion regulation in neurotic

individuals

Houetal.

‘Whether DM mediated the relationship
between N and depression, and the role

of cognitive reappraisal

Kondracki etal.
(2021)

Relationship between N, mindfulness,

and cognitive failures

Kowalski and Relationship between hardiness,

Schermer (2019) | mindfulness, rumination, worry,

anxiety; N, and health
Latzman and
Masuda (2013)

Associations between physiological
inflexibility, mindfulness and the Big

Five

Péres-Yusetal.  Variables associated with effectiveness in

(2020) negotiation and the role of mindfulness

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Measures

FEMQ, EPQ-RSC

MAAS, N scale NEO-
FFI

FEMQ, EPQ-R-S.

FEMQ, 20-N items
PIP

MAAS, 44-item BFI

FEMQ-SE, NEO-FFI

Main findings/conclusions

N correlated positively with negative cognitive bias and
emotion regulation, and positively MF (p <0.001)
High neuroticism participants show negative attention,

‘memory, and interpretation biases

Nwas positively correlated with D and negatively correlated
with DM and cognitive reappraisal (p <0.001) DM mediated
the relationship between N and depression, and cognitive

reappraisal moderated the effect

Nwas pos

vely correlated with cognitive failures (only in
females, p <0.001), and negatively with M (both sexes,

P <0.001). M correlated negatively with cognitive failures
(both sexes, p <0.001).

MF mediated the relationship between N and cognitive failures
Hardiness was negatively correlated with rumination, worry,
anxiety, and N; and positively correlated with MF and health
outcomes (p <0.001)

MF was negatively correlated with psychological inflexibility
and N; N was positvely correlated with psychological

inflexibility. All personality dimensions contributed to

explaining psychological inflex

ty,but N showed the

strongest association (p <0.001)

Effectiveness in negotiation was correlated with age, emotional
intelligence, MF, personality (E, O, C), motivation, style of
negotiation and negatively correlated with N

Meditators displayed more clarity, MF, and were less N, and

‘more effective at negotiating

BEI, Big Five Inventory: DM, dispositional mindfulness; EPQ-R-S, Eysenck Personality Questionnaire-Revised Short Scale; EPQ-RSC, Eysenck Personality Questionnaire-Revised Short Scale
for Chinese; FEMQ Five Facet Mindfulness Questionnaire; FEMQ- S, Five Facet Mindfulness Questionnaire Short Form; IPIP, Inernational Personaliy Item Pook MAAS, Mindful Attention
Awareness Scale; MF, mindfulness; N, Neuroticism; NEO-FFI, NEO Five Factory Inven,
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Author (year)

Aim of the study

Measures

Main findings/
conclusions

Anetal. (2019)

Barnhofer et al. (2011)

Boelen and Lenferink (2018)

Calvete et al. (2020)

Dixon and Overall (2016)

Drake etal. (2017)

Elices etal. (2015)

Feltman et al. (2009)

Fetterman etal. (2010)

Gautam et al. (2019)

Heshmati and Pellerone
(2019)

Tani etal. (2017)

Karing (2021)

Polizzi et al. (2023)

Spinhoven et al. (2017b)

Tucker etal. (2014)

Waupperman et al. (2008)

Wupperman etal. (2009)

Role of DM between N, PTSD
and depression following a

traumatic event

Role of DM between N and

depressive symptoms.

Association between acceptance,
trait mindfulness, analog PTS
symptoms, N, worry and

rumination

Profiles of mindfulness facets in
adolescents and their association
with emotional and personality

variables

Role of DM in negative reactions

10 day-to-day stressors

Relationship between personality
and distress, and the moderator
effect of DM

Relationship between
temperamental traits and
childhood maltreatment, and

mindfulness in BPD

Mindfulness as a moderator of N
and their relationship with anger

and depressive symptoms

Relationship between N and
behavioral dysregulation, and
the role of mindfulness as

mediator

Relationships betyween
procrastination, anxiety, and

mindfulness

Relationship between personality

traits, DM, and alexithymia

Mindfulness facets in association

with N and well-being

Prevalence of anxiety,
depression, and stress and
association of risk and protective

factors

Relationship between
mindfulness facets and
COVIDI9-related stress (CS),
considering psychological

distress indicators (e.g., N) and

Relationship between
mindfulness and Big Five and
identify which mindfulness
facets are strongly associated
with personality domains
implicated in onset and

maintenance of depression

Whether the relationship
between personality and suicidal
ideation are moderated by

mindfulness

Whether mindfulness deficits
underlie BPD features and areas

of dysfunction

Whether mindfulness deficits
predict BPD features and related

behavioral dysfunction

Cross-sectional

Longitudinal

S1: Cross-sectional

$2: Prospective

Cross-sectional

Prospective

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional (subset of
data from RCT)

Cross-sectional

Cross-sectional

Cross-sectional

MAAS,
N scale NEO-PI-R

FEMQ EPQ

MAAS, EPQ-R-N

FEMQ-A-SE N scale NEO-
PIR

tem N subscale

EMI-14, 44-item BFI

FEMQ ZKPQ

MAAS,
item BEI

FEMQ, NEO-FFI

EMI-14, NEO-FFI

FEMQ-SE,
24-item IPIP-NEO

MAAS, BFL-S

FEMQ, N scale NEO-FFI

FFMQ, NEO-PI-R

FEMQ, FFF

MAAS, EPQR-A

MAAS, EPQR-A

ignificant correlations between
neuroticism, dispositional ME,
PTSD, and depression symptoms
(p<0.001)

ME mediated the relationship
between N and PTSD and between
Nand D

N correlated with the severity of
current D symptoms (p <0.001)
and total FEMQ inversely
correlated with N and current D
symptoms (p <0.001)

‘There was a moderator effect of

dispositional MF

In both samples analog PTS was
significantly correlated with more
worry, N, rumination, and less
acceptance and ME.

Experiential acceptances and MF
explained analog PTS in S1. In 82,
M was associated with analog
PTS after 1 year considering the
rest of the variables

Acting with awareness and non-
judging was negatively correlated
with D, maladaptive schemes,
stress, and N

Observing was positively
correlated with D, maladaptive
schemes, stress and extraversion.
Three profiles were identified (1)
moderate MF; (2) judgmental
observing (lower scores in all facets
but observing); (3) non-
judgmentally aware (higher scores
in acting with awareness and non-
judging, lower in observing and

non-reactivity)

ME was negatively correlated with
Nand depressive symptoms and
emotion regulation (p <0.01), and
N was positively correlated with
depressive symptoms (p <0.01)
“The association between MF and

daily stress was significant

N was pos

ely correlated with
non-specific distress and negatively
with MF (p <0.01). N explained
349% of the variance in non-specific
distress

‘The relationship betyween MF and
non-specific distress was
significantly moderated by

.000)

mindfulness (p

Negative correlations between

sexual abuse and acting with

awareness (p =0.03) and non-
judging (p =0.01), N with acting

with awareness, non-judging, and

non-reactivity (p <0.001). N and
impulsivity were significant

predictors of non-judging and N,
and sexual abuse were significant

predictors of acting with awareness

N was positively correlated with
anger and depressive symptoms
and negatively with MF (p <0.01)
MF moderated the relationship
between N-anger/depressive

symptoms.

N was negatively correlated with

ME and self-control and positively
with impulsivity; MF was
positively correlated with self-
control.

ME was a significant mediator
across all elationships between N
and self-control and impulsivity
(p<0.01)

Non-judging, acting with
awareness, describing and non-
reactivity were correlated with
anxiety and procrastination
(p<0001)

Increased anxiety; N and decreased
ME were related to increased

procrastination

Alexithymia was negatively
correlated with DM and positively
with N (p <0.01)

N wasas strong predictor of

alexithymia

N was positively correlated with
anxiety and depression (p <0.01),
and negatively correlated with all
‘domains of MF and psychological
well-being (p <0.01)

N, optimism, MF and COVID-19
stressors significantly predicted
depression, ansiety, and stress.

Higher scores on N predicted

igher depression, anxiety, and
stress (p <0.001). Higher levels of
ME were related to lower
depression, anxiety, and stress
(p<0.001).

N and negative affect correlated
positively with CS (p £0.001). CS
negatively correlated with some
mindfulness facets (p <0.001)
Acting with awareness and non-
judging were related with less CS,
while N was associated with

increased CS

ME scores and non-judging, non-
reactivity and acting with
awareness (self-regulation factor)
were negatively correlated with N
(p<0.001)

N dimensions were significant in
explaining the variance of mindful
self-regulation, depression, anxiety
and impulsiveness.

Suicidal ideation was negatively
correlated with MF and
extraversion, and positively
correlated with N (p <0.01)

ME moderated the relationship

between N and suicidal ideation

ME was postively correlated with
interpersonal effectiveness, and
negatively correlated with BPD
features, impulsive emotional
regulation and N

ME predicted BPD features even
when all other variables were

controlled

ME was positively correlated with
interpersonal effectiveness, and
negatively correlated with BPD
features, impulsive emotion
regulation and N

MF predicted BPD features even
when all other variables were

controlled

BEL, Big Five Inventory; BFI-S, German Short Version Big Five Inventory; BPD, Borderline Personality Disorder; D, Depression/Depressive; EPQ, Eysenck Personality Questionnaire; EPQR-A,
Eysenck Personality Questionnaire-Revised Abbreviated; FFF, Five Factor Form; FFM, Five Factor Model of personalitys FEMQ, Five Facet Mindfulness Questionnaire; FEMQ-A-SF, Five Facet
Mindfulness Questionnaire-Adolescents-Short Forms IPIP, International Personality Item Pool; MAAS, Mindful Attention Awareness Scale; ME, mindfulness; N, Neuroticism; NEO-FFl, NEO
ive Factory Inventory; NEO-PI-R, Revised NEO Personality Inventory; PTS, post-traumatic stress; S, Sample; ZKPQ, Zuckerman-Kuhlman Personality Questionnaire.
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Author (year)

Aim of the study

Measures

Main findings/
conclusions

Haliwa etal. (2021)

Hanley (2016)

Karl etal. (2021)

Mather et al. (2019)

Quintana etal. (2017)

Thompson and Waltz (2007)

Van den Hurk etal. (2011)

Wang etal. (2022)

Associations among.
‘mindfulness and all personality

traits

Relationship between DM and
the FEM

Relationship between

neuroticism, mindfulness and

negative affect.

Relationship betsween facets of

personality and DM

Relationship between
mindfulness, personality, and

suggestibility

Relationship between measures
of everyday mindfulness and
‘mindfulness during meditation,
and between measures of

mindfulness and personali

characteristics

Relationship between
‘mindfulness meditation and
personality traits, and the
‘mediating role of mindfulness
skills

Longitudinal association

between mindfulness and N

Cross-sectional

Cross-sectional

Factorial quantitative

Correlational

Quasi-Experimental

Cross-sectional

Longitudinal

MAAS, FEMQ, CAMS-R,
Mini-IPIP

FEMQ 44-item BFI

BEI-2, RST-PQ, PANAS,

FEMQ-SF

FEMQ, NEO-PI-R

FFMQ, NEO-FFI

MAAS, CAMS-R, T™S,

50-items IPIP

KIMS, NEO-FFI

MAAS, N scale BEI

MF was negatively correlated with
Nacross all scales MAAS r =~0.46,
59, FEMQ

063, (p <0.001) Higher MF

was related with lower N across all

CAMSR

r

scales (p <0.001)

N was correlated with DM
(p<0001)
Aself-regulation’” (acting with

awareness, non-reactivity, and

non-judging) cluster was identified

Non-Judgmental Acceptance and
Acting with Awareness facets of
mindfulness were affected by
negative affect change, but not
Attention.

‘Three MF domains (non-judging,
non-reactivity and acting with
awareness) loaded negatively to N
and showed negative correlations

with all N components.

FEMAQ facets (describe act with
awareness, non-judging, and non-
reactivity) correlated negatively and
significantly with N (p <0.001).

No significant differences between
everyday MF and MF during
‘meditation. MF was negatively
correlated with N

Nossig differences between naive
and meditators in MF scores

No significant differences between
the practice and N scores. MM
experience was correlated with N

(p<0.05)

Between-person and within-person
significant negative and
longitudinal association between
MF and N (p <0.001)

BFI-2-S, Big Five Inventory-2 Short Form; CAMS-R, Cognitive and Affective Mindfulness Scale-Revised; FFMQ, Five Facet Mindfulness Questionnaire; FFMQ- SF, Five Facet Mindfulness
Questionnaire Short Forms IPIP, International Personality Item Pool KIMS, Kentucky Inventory of Mindfulness Skills; MAAS, Mindful Attention Awareness Scales MF, mindfulness; MM,

Reinforcement Sensitivity Theory Personality Questionnaire; TMS, Toronto Mindfulness Scale.

fulness meditation; N, Neuroticism; NEO-FFI, NEO Five Factory Inventory; NEO-PI-R, Revised NEO Personality Inventory; PANAS, Positive and Negative Affect Schedule; RST-PQ-S,
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Anetal. (2019)

Armstrong and
Rimes (2016)

Barnhofer et al
(2011)

Boelen and

Lenferink (2018)
Calvete et al. (2020)
Chen etal. (2023)

Cillessen et al.

(2018)
Crone etal. (2023)

de Vibe etal
(2015)

Dixon and Overall

(2016)

Drake et al. (2017)

es ctal. (2015)

Elliot et al. (2019)

Fabbro et al. (2020)

Feltman et al.
(2009)

Fetterman et al.
(2010)

Gautam et al,
(2019)

Haliwa et al. (2021)

Halland etal. (2015)
Hanley (2016)
Hanley etal. (2019)

Heshmati and
Pellerone (2019)

Hou et al. (2022)

Tani etal. (2017)

Jacobs et al. (2011)

Jagielski et al. (2020)

Karing (2021)
Karl etal. 2021)

Kondracki etal.
(2021)

Kowalski and
Schermer (2019)
Latzman and
Masuda (2013)

Lee and Bowen

(2015)
Mather et al. (2019)

Nyklicek and

Irrmischer (2017)

Oken etal. (2017)

Palmer etal. (2023)

Pérez-Yus etal,

(2020)

Pol

tal. (2023)

Quintana et al.
(2017)

Smith etal. (2008)

Spinhoven et al.
(2017a)

Spinhoven et al.
(2017b)

Thompson and
Waltz (2007)
Tucker et al. (2014)
Van den Hurk et al
(2011)

Van Dijketal
(2015)

Wangetal. (2022)
Wupperman et al
(2008)
Wupperman etal.
(2009)
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ge Participants

Adolescents

Under/postgraduate
students and staff from a

university

Volunteers from

community
University students

Adolescents
University students
Volunteers with cancer
diagnosis

University students

University students

Undergraduate students

Volunteers from

community

Outpatients from a
borderline personality

disorder unit
Volunteers from
community

Volunteers from

community (teachers)

Undergraduate students

Undergraduate students

Undergraduate students

Volunteers from
community (Amazon's
Mechanical Turk)

University students
College students

University students
College students

Postgraduate students
University students

Volunteers from
community
Volunteers with cancer
diagnosis

University students

University students

College students

University students

University students

Incarcerated adults with
drug abuse disorders
University students and
snowball sample
Volunteers from
community

Volunteers from
community

Volunteers from
community (Amazon's

Mechanical Turk)
Volunteers from

community

University students
University students

A mixed community

sample

A mixed community

sample

A mixed community

sample
University students

University students

A mixed community

sample
University students
Undergraduate students
University students

Pychiatric inpatients
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1. Loneliness
2. Distress 053%%
3. Happiness ~0.65%* —0.54%%

4.COVID-related

connection appraisal —043** ~0.13* 0.49%%
5. Approach coping style -037%* ~0.12¢ 0.41%% 0.59%%

6. Age -0.04 ~025% ~0.02 ~026"* ~020*

7. Socioeconomic status’ —0.27+* —0.25%* 034 —0.15% o1+ -002

“p<0.05. **p <0.01. *Socioeconomic status s coded as: 1= Finding it dificult o get by (financially); 2= Just getting by (fnancially): 3= Doing okay (fnancially):; 4= Living Comfortably

(financially).
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United Japan Mexico (M)  Significance test ~ p-value Effect size  Post hoc
States (US)

Mean (SD)  Mean (SD)  Mean (SD)

Wellbeing
Loneliness' 2413 (5.45) 24.64(5.24) 2458 (5.56) F(2,297)=259 0.109 Wi = 0,009
Distress' 2499 (9.15) 22,18 (1039) 2520(9.17) F(2,297)=129 0276 Wi = 0,009
s = 0.064 J<M; ] <US;
Happiness' 448 (1.52) 4,08 (1.49) 4.60(1.29) F(2,297)=10.18 0,001+
Us<M
Coping
Approach coping style' 3211 7.11) 3210 (5.15) 3461 (5.98) F2,297)=4.72 0.010%% P = 0031 Us<M
COVID-related W =0.103
3.00 (0.85) 237 (076) 3.07 (069) F(2,297)=17.10 <0.001%%% J<US, J<M
connection appraisal'
Demographic features
0298 M<US;
Age 28.76 (10.68) 39.18 (9.10) 2540(757) F(2,299)=63.54 <0.001%
M<J; US<)
Socioeconomic status (%) 2(6)=3213 <0.001% v=031
1. Finding it difficult to
95 76 108
getby
2. Just getting by 295 186 569 US<J; US<M
3. Doing okay 442 257 324 M<US
4. Living comfortably 168 181 0 M<US; M<]

p<0.05; **p <0.01; ***p<0.001. United States (1=95), Japanese (n= 10), Mexicans (n=102). For chi-square tests, the effect size index used was Cramer’s V; in general, 010 indicates a small
efect, 0.30 indicates a medium effect, and 0.50 indicates a large effect, For ANOVA and ANCOVA, 0 and 1f s were used, respectively; in general, 0.01 indicates a smal effect, 006 indicates a
medium effect, and. 14 indicates a large effect.'Covariates appearing in the model are evaluated at the following values: Age =31.25, Socioeconomic status =2.48.
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Variable

SES

Approach
coping style

-002

-175

~0.06

-149

-032

003
037

003

034

005

Loneliness

B

~0.05

027

—0.12

-023

-037

t

-088

-477

232

-432

-690

0072
0.38
<0001+
0128
0.02¢

<0001

<0001+

-023

-3.02

-025

-283

-023

0.05

0.64

0.05

0.64

0.09

Distress

p

-026

~0.26

-0.28

—024

-015

t

-472

-472

-521

—444

-267

0.127
<0.001%++
<0.001%++
0021
<0001+

<0001+

0.008%*

0.00

061

001

053

0.09

001

0.10

001

0.09

0.01

Happiness

B

~001

034

007

030

038

t

022

628

128

595

7.48

0117
083
<0.001%+%
0.147
020

<0.001¥%%

<0.001%%%
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*p<0.05; #*p<0.01; ***p<0.001.
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~0388
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Variables B SE B
Constant 1895 0.139 - 13.589 <0.001
Level of worry about losing my job ~0.151 0.044 0.152 2567 o011

Classification of the Family APGAR Index 0.091 0035 ~0202 ~3.406 <0.001

B, Unstandardized Coefficient; SE, Standard Error; , Standardized Coefficient. R = 0068, adjusted R’ = 0.061, F = 29.357, p < 0,001
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Variables

1. Family APGAR Index

2. Professional and Career Issues

3. Workload and Time Pressure

4. Resource and Environment Problems

5. Patient Care and Interaction

6. Interpersonal Relationships and Management Problems
7. Nursing Job Stressor Scale

“p <0.05; **p < 0.001.

—028%*

~0.15%

~0.14%

-0.12

~0.15%

~0.19%*

067
058+
0647
067+

083

0,65
0,68+
0,65

0,83

0.66%%
0.64%%

0.77%%

0.79%%

092¢%

i

0.90%*






OPS/images/fpsyg-15-1471640/fpsyg-15-1471640-t002.jpg
Variables Raw score Standardized score

Min Max M +SD

Nursing Job Stressors Scale

Professional and Career Issues 728 7 2 13,67+ 4.80 1 4 195+ 0,69

‘Workload and Time Pressure 5-20 5 20 9.87+3.84 1 4 1974077

Resource and Environment Problems 312 3 n 469196 1 367 156.£0.65

Patient Care and Interaction 1144 n 1 19444723 1 4 1774066

Interpersonal Relationships and Management

e 832 9 30 13884530 1 333 1544059

Total scale 35-140 35 131 6156 20.08 1 374 1764058
Family APGAR Index

Adaptability 0-2 0 2 123075

Cooperation 0-2 0 2 118075

Development 02 0 2 1294074

Affection 0-2 0 2 1312073 -

Problem-Solving Capacity 02 0 2 1342073

Total scale 0-10 0 10 635330
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Variables

Age (years)
18-30
31-40
241
Education
Secondary technical school
Junior college
University
Graduate school or higher
Marital status
Unmarried
Married
Divorce
Monthly income (Yuan)
<3,000
3,001-6,000
6,001-10,000
210,001
Major
Nurse
Midwife
Position
Junior nurse
Intermediate nurse
Senior nurse

Years of working experience

Working department
Department of pediatrics
Gynecology and obstetrics
Other

Night shiftsin the past three months

(days)

0-6
7-12
13-24
225

Hospital level
Level 1T
Level IT
Level I

“Teaching hospital
Yes
No

Hospital type

General hospital

Specialized hospitals
Nursing manager

Yes

No

Engaging in advanced studies/Specialist

nurse training
Yes
No
Employment form
Labor contract
Career establishment
Status of children
Yes
No
Worry about losing my job
Never
Rarely
Sometimes
Always
Allthe time

‘The classification of the Family APGAR

Index
Severely dysfunctional family
Moderately dysfunctional family
Functional family

M, Mean; SD, Standard deviation.

129 (47.8)
102(37.8)
39(14.4)

7(26)
81(30.0)
178 (65.9)

4(1.5)

74(27.4)
187 (69.3)

9(33)

26(9.6)
149(55.2)
91(33.7)

4(L5)

196 (72.6)
74(27.4)

154 (57.0)
93 (345)
23(85)

37(13.7)
45(167)
65(24.0)
88 (32.6)
35(13.0)

15(5.6)
181 (67.0)

74(27.4)

112(41.5)
22(8.1)
62(230)

74(27.4)

181 (67.0)
44(163)

45 (16.7)

196 (72.6)
74(27.4)

238(88.1)
32(119)

49(18.1)
221(819)

91(33.7)

179(66.3)

221(81.9)

49(18.1)

174 (64.4)
96 (35.6)

62(23.0)

85(31.5)

106 (39.3)
9(32)
8(30)

51(189)
90(33.3)

129 (47.8)

M + SD (Raw
score)

621242126
6030+ 17.81

62,97+ 21.89

711442331
632842279
6052+ 18.66

5625+ 16.07

616142143
6157 +19.57

6102146

764242326
59.94+19.62
60,16+ 18.49

57.0+1564

613242078

6219+ 18.19

612542042
620841922

615242191

5849+ 20,07
634442263
63.68+21.33
5898+ 1671

64.94+21.82

63.07+20.66
60.78+18.48

631542359

60.64420.72
6150+ 1538
634042143

6142+ 19.40

6148+ 19.70
63.16+18.27

603342335

613341918

62.16:+22.41

6159+ 19.69

613442307

622741998

6140+ 20.40

621941981

612442026

6114+ 19.96

6345+ 20,67

626441927

59.60 +21.43

622142286
5678+ 17.09
6149+ 17.88
843341693

826342919

63.21419.09
69.47419.92

55,394 1858

“the independent t-test; ‘one-way analysis of variance. **p < 0.001

Occupational stress

M +SD
(Standardized score)

1784061
1724051

1.80£0.63

203067
1.81£065
173£053

161+046

176 +0.61
176056

1744061

218 0.66
1714056
1724053

1634045

1.75£059

1.78+052

1754058
1774055

176+ 063

167£057
181£065
1824061
169.£0.48

1.86 £ 0.62

1.80£059
1744053

1.80+0.67

1734059
176£044
1814061

175£055

176 £ 056
1.80+0.52

1724067

1754055

1784064

176 £0.56

1754066

1754058

1784057

178£057

1754058

1.75£057

181£059

1794055

170 £ 0,61

1784065
1624049
176+ 0,51
2414048

2364083

1814055
1984057

1584053

Test type

F=0346"

558"

1=-0316'

F=0.048"

F=1111®

F=0251"

1=-0282"

t=—0272

1=-0728"

F=6872"

F=14590"

0.708

0.401

099

0,001

0752

0953

0352

0.666

0.860

0.800

0778

0949

0.786

0715

0.467

0235

<0.001%*

<0.001%*
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Lithuania Latvia

Number Percentage Number Percentage
Gender
Male 2 61 30 840
Female 385 902 327 91.60
Other 16 38
Education
BA (non-university) 2 52 10 280
BA (university) 212 496 132 3697
Master’s 175 410 189 5294
PhD 6 14 2 560
Other 12 27 6 168
Age
21-29years 31 73 31 868
30-44years 139 326 86 2409
45-54years 149 349 124 3473
55-64years 90 211 8 2493
65 years or more n 26 15 420
Not identified 7 16 12 336
Work experience
Upto 1year 9 21 8 224
1-5years 59 138 32 896
6-10years a5 105 I 1204
11-15years a1 96 E) 924
16-20years 56 131 3 924
21-25years 57 133 65 1821

More than 25 years 160 375 143 4006
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Variables Estimate SE P uLci
Mediating variable model (Outcome variable: Resi
Middle-Mindfulness 0505 0.125 4052 <0001 0.260 0750
High-Mindfulness 0519 0.116 4460 <0001 0.290 0.747
Dependent variable model (Outcome variable: NRSS)
Middle-Mindfulness 0019 0.428 0045 0.964 ~0823 0.862
High-Mindfulness 0390 ~0.422 0.674 ~0932 0.603
Resilience 0240 0051 4764 <0001 0141 0340
Handgrip 0016 0.006 2525 0012 0.004 0.028
Middle-Mindfulness x Handgrip 0015 0015 0.999 0319 ~0014 0.044
High-Mindfulness x Handgrip 0015 0013 1109 0.268 ~0011 0.041
r F »
Increase R® with interaction
0.1603 115497 <0001

NRSS, Non-Restorative Sleep scores.
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Variables B S5H P LLcl uLci R2

0.081
Middle mindfulness 0505 0.125 0.260 0.750
High mindfulness 0519 0116 4460 <0001 029 0747
Outcome variable: NRSS
Middle mindfulness 0.440 0.124 3.555 <0.001 0.197 0.683 0.136
High mindfulness 0297 0.116 2562 0.011 0.069 0.525
Resilience 0254 0051 5010 <0001 0154 0354

Direct and indirect effect of mindfulness on NRSS

Variables Effect SH t Lcr
Indirect effect Middle mindfulness 0.128 0.041 2666 0056 0213
High mindfulness 0132 0040 2222 0062 0220
Direct effect Middle mindfulness 0440 0124 3555 0197 0683
High mindfulness 0297 0.116 2562 0.069 0525
Total direct Middle mindfulness 0568 0.125 4547 0322 0814
High mindfulness 0429 onz 3678 0.200 0658

NRSS, Non-Restorative Sleep scores.
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T1 T2

Body scan 3 2i 0
Breath awareness 14 10 11
Sitting meditations 9 6 4
Hatha yoga practices 4 3 1
Loving-kindness meditation 3 1 1
Mountain meditation 0 1 2
Informal mindfulness practices 14 13 12

M, mean; T1, 3 months later, T2, 1 year later, T3, 3 years kater after completing the
MBSR program.
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Week Key theme Weekly homework
1 Exploring mindfulness o The raisin exercise (IF) o Body scan (F)
o Body scan (F) o Nine-dot exercise (IF)
o Mindful eating (IF)
2 How we perceive the world and ourselves? | o Body scan (F) e Body scan (F)
e Mindful seeing exercise (IF) o Sitting meditation with breath awareness (F)
o Sitting meditation with breath awareness (F) o Journaling—Pleasant moments calendar (IF)
3 Being at home in our own body o Hatha yoga (F) o Body scan (F)
o Sitting meditation with breath awareness (F) ° Yoga (F)
o Journaling—Unpleasant moments calendar (IF)
4 What is stress? « Hatha yoga (F) o Body scan (F)
o Body scan (F) e Sitting meditation (F)
o Hatha yoga (F)
5 Stress reaction/mindful response e Mindful hearing exercise & the practice of choiceless o Sounds and thoughts meditation (F)
awareness (F) o Journaling—Challenging communication
calendar (IF)
6 Mindfulness communication o Sitting meditation (F) e Body scan (F)
o Mindful listening practice (IF) o Hatha yoga (F)
Retreat day | Day of silence e Body scan (F)
o Walking meditation (IF)
o Sitting meditation (F)
o Silent eating (IF)
o Metta meditation (F)
7 Taking care of ourselves o Standing body scan (F) o Sitting meditation (F)
o Sitting meditation (IF) e Body scan (F)
o Mountain meditation (E) o Hatha yoga (F)
8 Looking backward, going forward o Body scan (F)
o Sitting meditation (F)
e Writing a letter to ourselves (IF)

F, formal mindfulness practices; IE, informal mindfulness practices.
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Average age (M) 33.8 3247 3413

Female 12 14 13

Male 3 1 2

Relationship status

Married/cohabiting 8 2 10

Single 7 8 5

No of children

0 8 6 7

1> 7 9 8

Education degree

Highschool 1 0 0
Bachelor’s degree 3 6 9
Master's degree 5 7 6
PhD degree 1 2 0

M, mean; T1, 3 months later, T2, 1 year later, T3, 3 years later after completing the
MBSR program.
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Barriers Facilitators

T1 Lack of consistency Group support
\ T2 Life events and transitions | Established routine
‘ T3 Complacency Intrinsic motivation

T1, 3-6 months later, T2, 1-2 year later, T3, 3 years later after completing the MBSR program.
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Pearson correlation heatmap among mindfulness, resilience and NRSS
Note: R=Resilience, M=Mindfulness, N=Non-restorative Sleep scores
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=
2

atistics

Estimate means

AIC 18017774 17123284 16924.655 16807.703 16755998

aBIC 18039.999 17157363 16970.587 16865 488 16825637

LMR — 0000 0089 0154 0671

Group size(%)

[ — 208(562%) 186(503%) 43(11.6%) 29(7.8%)

o4 107(28.9%) 46(12.4%)

)

Gender(female as reference)

(®)

23 45 67 809 0N LB M
Mindfulness
—CL2% (2 494% 3 296%

Major(liberal arts as reference)

I

Parental marital status(else as reference)

Divorced 1.14(0.152-8.593) 0897

No 158(0.874-2.864) 0130

3330319-34830) 0315

126(0.660-2305) 0486

©)
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Handgrip

Resilience
EI &)
Mindfulness NRSS
)
@)
whether parents live seperately? 0292
No 38.99+6.958 275 (74.3%)
Married 38.78+6.822 334 (90.2%)
Else 38.18+7.264 11 (3.0%)
Male 38.74+8.025 70 (18.9%)
Female  3878fedsl  300@LI%)
Major 0.092
Liberalas 3932683 199(38%)
Science 38.13+6.691 171 (46.2%)

(B)
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Idiom in Arabic  Transliteration Translation Associated Gender Similarity/

Emotions Difference

Fear and Nafsi makhouka My psyche/soul is Emotional exhaustion, Used by both men and women
Hopelessness in suffocating overwhelm, fear,
Protracted hopelessness
Displacement
s s Tacban nafseyan Tired or fatigued soul Physical and emotional | Used by both men and women
fatigue
Financial Hardship s o Tacban nafseyan Tired or fatigued soul Physical and emotional | Used similarly by both genders,
Underpins fatigue but men linked it more
Psychological Distress specifically to inabiliy to provide
financially.
5 S bl Hases eddenia msakkra 1 feel the world is closing  Overwhelm, feeling Mostly used by men to describe
e buwishi in front of me trapped, helplessness; the feling of losing control over
feeling a situation is their situation, but occasionally
hopeless used by women in contexts of

family pressures.

Internalization of (ST RN Khaliyha bialqalb tajrah  Let it stay in the heartand | Emotional restraint, Expression used specifically by
Distress and SlAlEY wala tatlue libirana injure rather than internalization of women, but the theme discussed
Emotional Restraint i watafdah exposing me emotions in all groups

Alshakwaa lighayer allah ~ Complai

toanyone  Emotional suppression,  Used by both genders. Among

mudhila but God is humiliating | resignation males appeared to be linked with
asense of fuility because others
cannot help. With women there

was a sense of protection of

family.
Finding Solace in i ) Hassbi Allah wa Naim | God is suffiient forme  Faith asa source of Used by both genders as a source
Religion and Seeking ds al-Wakeel and the best guardian strength and comfort of comfort.
Joy in Everyday Life
EPS Y Taghyeer al-Ajwaa’ Changing the atmosphere  Shifting mood or Used only by women, who
environment through described activities such as
music, walking, etc. playing music, going for a walk,

or talking with friends as ways to

cope with distress.
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Country Variables

Crechia AFAQ & PSQI 0171 p=0039 %
Poland AFAQ &PSQI 0303 p=0001 %
Slovakia AFAQ & PSQI 0228 <0001 %

“Statistically significant (p<0.05).
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cation Female FGDs Male FGDs
EastAmman  FGDOI (n=10),FGD02(n=10)  N/A

Zarqa N/A FGDO3 (1 = 10),
FGDO4 (n = 10)

Mafraq. FGDO5 (n=12) FGDO6 (n=9)
Irbid FGDO7 (n = 10) FGDOS (n = 10)
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Hypothesized Male male Group Differences
relationships

Unstandardized Unstandardized AZ (Adf)? p-value for

estimates (C.R.) estimates (C.R.) difference®
QD ", SPS 0337 (11.46) 0.23%%% (852) 593 (1) 0015%
QID ", $PS ~001(-0.42) ~0.04 (<2.04) 0,64 (1) 0.423
WT ", 5PS 001(0:54) 0067+ (321) 355 (1) 0.059
€S-, 5PS —0.107%% (~4.18) ~005%% (-270) 299(1) 0.084
QoL ", SPS ~021%+% (=9.35) ~020%%* (~10.18) 002(1) 0.898
JC- SPS ~0.097%% (=3.65) ~0.09%% (~4.00) 0.02(1) 0.878

Male and female sample each = 2059. QUD, quantitative demands; QID, qualitative demands; W, working time; CS, co-worker support; QoL quality of leadership; JC, job contro SPS,
subjective perceived stress; C.R.,critical ratio; *, chi-square value, df, degrees of freedom. Adjusted for age, educational level, income, children under 14 years in the household, caregiving,
hours worked in paid second jobs. Estimation method: ML; “Differences between unconstrained model and model constrained by the relationship under consideration; p-value for chi-square
differences across men and women when the relationship under consideration is constrained; Model fit statistcs: * = 3648.82, df = 498, CFI = 0.90, RMSEA = 0.04, SRMR = 0.09, AGFI = 090;
<005 *4p <001 *+%p < 0.001
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Hypothesized Unstandardized Standardized Hypothesis

relationships estimates estimates supported
HI: QD *, SPS 027 030 0.02 1447 <0.001%% Supported
H2:QID ", $PS -003 ~0.04 0.02 -176 0079 Not supported
H3: WT ., SPS 005 009 0.02 407 <0.001++* Supported
H4: CS ., 5PS -007 0.02 —471 <0.001++* Supported
HS: QoL " SPS -020 ~0.28 0.02 ~1399 <0.001++* Supported
H6:JC " SPS -009 .12 0.02 568 <0.001++* Supported

1= 4,118, QuD, quantitative demands; QID, qualitative demands; W, working time; CS, co-worker support; QoL, quality of leaderships JC, job control; SPS, subjective perceived stress: S,
standard error; C.R,, critical ratios Adjusted for age, educational level, income, children under 14 years in the household, caregiving, hours worked in paid second jobs. Estimation method:
ML; Model it statistics: 7* = 3434.92, df = 249, CFI = 0.90, RMSEA = 0.06, SRMR = 0,086, AGFI = 0.91; ***p < 0.001.
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MINDFUL!
[CV]
Crude B/OR (95%CI) Crude B/OR (95%C]
Outcome: NRSS e OB ¢ h Outcome: NRSS i HORIY%CD
p-value p-value
K=30 K=70
<K 2,04 (1.0,3.0)0.001 <K 020(0.1,0.2) <0.001
>K 2061 (-1.5,02) 0.184 SK 0.50 (0.3, 0.8) <0.001
Log likelihood radio tests 0.002 Log likelihood radio tests 0.018

(B)
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Parameter Czechia Poland Slovakia Total (N =756)

(N=184) (N=117) (N =455)

Female 171(9293%) 106 (90.60%) 434 (95.38%) 711 (94.05%) p=0114
Sex

Male 13 (7.07%) 11(9.40%) 21 (4.62%) 45 (5.95%)

Mean (SD) 41.26(11.63) 4326 (11.07) 4196 (1137) 4199 (11.39) p=0228

Median (quartiles) 42 (31.75-50) 46 (34-52) 44(32-51) 44(33-51)
Age [years]

Range 2070 263 2265 2070

Missing 0 0 0 0

Mean (SD) 19.11(1239) 2071 (11.89) 1921(1238) 1942 (1256) p=04
Professional Median (quartiles) 19.(7-30) 22(9-31) 19.(7-30) 20(7.75-30)
experience [years] Range 1-50 1-43 0-47 0-50

Missing 0 0 0 0

Single 56 (30.43%) 21(17.95%) 141 (30.99%) 218 (28.84%) p<0001*
Marital status In relationship 105 (57.07%) 95 (81.20%) 256 (56.26%) 456 (60.32%)

Divorced/separated 23 (12.50%) 1(0.85%) 58 (12.75%) 82 (10.85%)

Physician 0(0.00%) 6(5.13%) 3(0.66%) 9(1.19%) p<0001*

Nurse 175 (95.11%) 93 (79.49%) 414(90.99%) 682/(90.21%)
Profession

Midwife 4(217%) 17(1453%) 38 (8.35%) 59 (7.80%)

Paramedic 5(2.72%) 1(0.85%) 0(0.00%) 6(0.79%)

Secondary 100 (54.35%) 5(4.27%) 135 (29.67%) 240 (31.75%) Pp<0001%
Education Bachelor 53(28.80%) 33(2821%) 167 (36.70%) 253 (33.47%)

Mse 31(16.85%) 79 (67.52%) 153 (33.63%) 263 (34.79%)

8h 56(30.43%) 24/(2051%) 101 (22.20%) 181 (23.94%) p=0001%

12-h 124 (67.39%) 84(71.79%) 342 (75.16%) 550 (72.75%)
Work system

24h 2(1.09%) 9(7.69%) 10(2.20%) 21 (278%)

Unknown 2(1.09%) 0(0.00%) 2(0.44%) 4(0.53%)

Up to 80h 7(3.80%) 201.71%) 2(044%) 11(1.46%) p<0001*

80-160h 49(26.63%) 46(39.32%) 105 (23.08%) 200 (26.46%)
Monthly workload 160-240h 126 (68.48%) 56 (47.86%) 345 (75.82%) 527 (69.71%)

240-320h 1(0.54%) 11(9.40%) 3(0.66%) 15 (1.98%)

Over 320h 1(0.54%) 20.71%) 0.(0.00%) 3(0.40%)
Working in more than | Yes 57(30.98%) 54(46.15%) 118 (25.93%) 229(30.29%) <0001 %
1place No 127 (69.02%) 63 (53.85%) 337 (74.07%) 527 (69.71%)

Yes 177 (96.20%) 110 (94.02%) 429 (94.29%) 716 (94.71%) p=0682
Do you like your

No 7(3.80%) 7(5.98%) 22 (4.84%) 36 (4.76%)
workt

Unknown 0(0.00%) 00.00%) 4(088%) 4(053%)

Rural area 60 (32.61%) 30 (25.64%) 168 (36.92%) 258 (34.13%) p<0001%

City up 050 th.

s 42(22.83%) 14(1197%) 116 (25.49%) 172 2275%)

inhal

City 50-150 th. inhab 42 (22.83%) 23(19.66%) 91 (20.00%) 156 (20.63%)
Residence

City 150-500 th.

30 (16.30%) 19.(16.24%) 54(11.87%) 103 (13.62%)

inhab

City over 500 th.

e 10 (5.43%) 31(26.50%) 26 (5.71%) 67 (8.86%)

inha

Qualitative variables: chi-squared or Fisher’s exact test. Quantitative variables: Kruskal-Walls test. *Statistically significant (p<0.05).
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Country PSQI [points]

Median Min
Crechia (CZ) 182 7,59 329 7 1
Poland (PL) n7 878 353 8 1
Slovakia (SK) 451 880 337 9 1

p, Kruskal-Wallstest-+ post-hoc analysis (Dunn test); SD, standard deviation; Q1, lower quartle; Q3, upper quartile.
*Statistically significant (p<0.05).

10

1

P<0.001%
SK.PL>CZ
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Country AFAQ [points]

Median Min
Crechia (CZ) 148 37,17 916 36 2
Poland (PL) 14 4085 1031 39 23
Slovakia (SK) 379 40,53 895 40 2

p, Kruskal-Wallistest-+ post-hoc analysis (Dunn test); SD, standard deviation; Q1, lower quartle; Q3, upper quartile.
*Statistically significant (p<0.05).
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30

33

34

42

47

47

p<0001*

SK, PL>CZ
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Scale/sub-scale

Lithuanian sample

Mean

Standard deviation

Mean

Latvian sample

Standard deviation

Student's t-test
t

STRESS (PSS)
Perceived helplessness
Lack of self-efficacy
Overall
BURNOUT (BBI)
Exhaustion
Cynicism
Inadequacy
Overall
TURNOVER INTENTION (T1)

p<0.05, **p<0.01.

1390
936

2326

348

268

280

292

37

104

113

095

117

331

279

262

295

225

31
223

490
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0.90

082

108

1523
1343

1390

2178%
1534

2433%
0.468

18.02%%
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PSS

Standard
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3014
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Cluster

1
2

Combined

2338
3.607

2929

BBI

Standard
deviation

0583
0819

0946

21474
25312

23262

PSS

Standard
deviation

4829
5452

5.469

4537
2756

3707

Tl

Standard
deviation

0576
0920

1167





OPS/images/fpsyg-15-1450424/fpsyg-15-1450424-t006.jpg
Lithuania Latvia

Cluster1 Cluster2 Clusterl Cluster2

Age
21-29years 75 106 63 83
30-44years 316 337 318 254
45-54years 355 342 403 326
55-64years 25 206 193 208
65years or 39 10 11 33
more

Work experience

Upto 1 year 13 30 11 11
1-5years 123 156 108 77
6-10years 105 106 148 127
11-15years 105 85 80 105
16-20years 1ns 146 102 1.0
21-25years 140 126 205 149
More than 395 352 347 420

25years





OPS/images/fpsyg-15-1450424/fpsyg-15-1450424-t002.jpg
Scale/sub-scale Original Lithuanian Latvian

sample sample

STRESS (PSS)
Perceived helplessness 087 089 085
Lack of self-efficacy 074 079 077
Overall 083 o7 081
BURNOUT (BBI)
Exhaustion 070 076 078
Cynicism 082 077 050
Inadequacy o7 078 074
Overall 085 088 036

TURNOVER INTENTION (T1) 082 085 079





