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Editorial on the Research Topic
 Patient and medical staff safety and healthy work environment in the 21st century




As the 21st century unfolds, bringing rapid technological advances and shifting societal expectations, the healthcare sector faces many challenges and opportunities (1). At the forefront of this transformation lies a dual imperative: ensuring patient safety while simultaneously safeguarding the wellbeing of medical staff (2). A severe shortage of medical staff increases the risk to patient safety and creates an enormous obligation for policymakers and hospital management to work extensively on the creation of a healthy work environment (3). Emotional exhaustion among nurses is a critical factor that significantly impacts patient safety and the overall quality of care in healthcare settings (4).

A healthy, supported, and protected healthcare workforce is the foundation upon which safe, effective, and compassionate patient care is provided (5).


Understanding safety in a complex healthcare ecosystem

Patient safety has evolved significantly since the publication of the seminal report To Err Is Human (6), which brought global attention to the alarming rates of preventable medical errors. Since then, various safety protocols, guidelines, and regulatory frameworks have been introduced (6). However, the complexity of modern healthcare systems means that risks to safety are constantly changing. High patient acuity, staffing shortages, increasing administrative burdens, and rising healthcare demands contribute to a work environment in which both patients and staff are vulnerable (7).

Staff safety has increasingly become a critical concern. According to the World Health Organization, healthcare workers experience some of the highest rates of occupational injury, burnout, and workplace violence (1). The COVID-19 pandemic further underscored these vulnerabilities, revealing significant gaps in emergency preparedness, access to mental health support, and systemic resilience. Whether the goal is ensuring patient wellbeing during medical procedures or safeguarding healthcare workers from occupational hazards, a secure environment is essential for quality care. Table 1 presents key elements of patient and medical staff safety.

TABLE 1  Key elements of patient and medical staff safety.


	Patient safety measures
	Medical staff safety considerations





	Patients place their trust in medical professionals, expecting care that is free from preventable harm. Some key aspects include:
	Healthcare workers operate in high-pressure environments and encounter various risks. Their safety is just as crucial:

 
	- Infection control: hospitals enforce strict hygiene protocols to prevent the spread of diseases.
	- Personal Protective Equipment (PPE): shields staff from infections, especially during contagious disease outbreaks.

 
	- Accurate diagnoses and treatments: medical errors can be life-threatening, so making precise assessments and treatments is critical.
	- Workplace violence prevention: training and security measures help mitigate the risk of aggression.

 
	- Medication safety: ensuring proper prescriptions, dosages, and patient education minimizes risks.
	- Ergonomic workplace design: reducing physical strain prevents long-term health issues.

 
	- Technology and monitoring: advanced systems track patient health in real time, flagging potential complications early.
	- Mental health support: stress and burnout are prevalent; support programs ensure staff wellbeing.








The psychological dimension: burnout and moral injury

Burnout is no longer an isolated issue—it is a widespread occupational syndrome that affects every level of the healthcare workforce (8). Characterized by emotional exhaustion, depersonalization, and a diminished sense of personal accomplishment, burnout compromises clinical decision-making, reduces empathy, and increases the risk of medical errors (9). Compounded by the increasing administrative load and misalignment between organizational goals and personal values, many healthcare professionals have also reported symptoms of moral injury—the psychological distress that arises when they are unable to provide the quality of care they know is needed due to systemic constraints (10).

This erosion of the workforce's emotional and psychological health has had a direct impact on patient outcomes. Studies have consistently shown that clinician wellbeing is a strong predictor of patient safety, quality of care, and patient satisfaction.



Building a culture of safety

A global perspective illustrates how different regions address patient and staff safety. In Europe, the EU-OSHA Healthy Workplaces Campaign 2023–2025 has emphasized the importance of managing psychosocial risks and promoting digital safety in continental healthcare environments (11). In North America, the Occupational Safety and Health Administration (OSHA) has developed specific guidelines on workplace violence in healthcare, highlighting its impact on staff protection and patient outcomes (12). In Asia, research from Singapore documented high levels of burnout among healthcare workers during the COVID-19 pandemic and identified associated risk factors (13). Complementing this, the WHO Western Pacific Regional Office report underlined the need for sustained investment in workforce protection and capacity building in the post-pandemic era (14). Together, these examples strengthen the global scope of the discussion and illustrate the universal relevance of integrating patient safety with staff wellbeing.

Creating a safe and healthy healthcare environment requires a fundamental shift from individual accountability to systems-based thinking. Healthcare workers must be supported by organizational structures that prioritize safety, transparency, and continuous improvement (15). This includes:

	• Leadership commitment to safety as a core organizational value, not just a compliance metric.
	• Empowered reporting systems that encourage staff to report near misses and errors without fear of retribution.
	• Workplace design improvements, such as ergonomic facilities, adequate rest areas, and reduced noise pollution, all of which enhance focus and reduce stress.
	• Adequate staffing levels and skill mix to avoid overwork and ensure proper patient-to-provider ratios.
	• Flexible scheduling and leave policies that promote work-life balance and prevent fatigue.

A safety culture must be more than an abstract goal—it must be implemented in daily practice, communication, and organizational policy. It also requires the involvement of all stakeholders, including patients, whose voices can help identify blind spots and improve system responsiveness (15).



Technology in healthcare

Technology is playing an increasingly prominent role in shaping the healthcare work environment. From electronic health records (EHRs) to AI-enabled decision support systems, digital tools have the potential to reduce errors, improve diagnoses, and streamline care delivery (16).

Healthcare institutions must adopt a human-centered approach to technology implementation. This involves engaging clinicians in the design and testing of digital tools, ensuring proper training, and continuously monitoring the impact of technology on both staff workload and patient outcomes.

As healthcare systems increasingly rely on interconnected digital platforms, cybersecurity and data privacy must be integral components of safety strategies. Ensuring the confidentiality, integrity, and availability of patient information protects both patients and staff from emerging digital threats (17). Alongside these benefits, however, research also points to risks associated with digitalization. Work-related technologies can contribute to technostress, blurred boundaries between work and private life, and increased psychosocial strain on staff, as highlighted in a recent scoping review of the public sector (18). At the same time, other evidence confirms that the adoption of digital health technologies can significantly improve staff performance while reducing workload, particularly in resource-constrained hospital environments (19).



Occupational health: from reactive to preventive models

Occupational health in healthcare settings has often been reactive, focusing on injury management and infection control. A 21st-century approach must be preventive and holistic. Insights from other sectors also demonstrate the value of digital technologies—systematic reviews highlight how wearables, sensors, and AI can transform occupational health by enabling real-time monitoring and prevention strategies (20). This includes:

	• Regular mental health screenings and support services.
	• Promotion of healthy lifestyle behaviors through institutional wellness programs.
	• Measures to prevent workplace violence, including training in de-escalation and physical security.
	• Access to vaccinations and personal protective equipment as standard protocol.

In addition, the introduction of digital technologies into daily workflows has been associated with psychosocial challenges such as technostress and work–life imbalance, as highlighted by Håkansta et al. (18). These findings emphasize that occupational health strategies must address not only physical but also digital and psychosocial risks. Emerging Industry 4.0 innovations—such as drones, collaborative robots, wearable sensors, and VR/AR-based training—are increasingly being applied to strengthen occupational safety and health systems (21). These technologies provide new opportunities for proactive monitoring, prevention, and staff training.

Health systems must also acknowledge the long-term effects of traumatic experiences, especially among emergency and critical care workers (22). Providing access to trauma-informed care and peer support programs is essential to maintaining a resilient workforce. Incorporating digital health technologies has also been shown to ease workload pressures and enhance efficiency among healthcare staff, thereby contributing to preventive occupational health strategies (19).



Equity and inclusion as safety imperatives

The health and safety of healthcare environments are deeply linked to equity and inclusion. Marginalized staff often experience higher levels of discrimination, abuse, microaggressions, and psychological distress (23–26).

By embedding equity into safety strategies—through bias training, inclusive hiring practices, and patient-centered communication—healthcare organizations can address both overt and subtle risks to wellbeing.



Conclusion: the path forward

Patient safety and staff wellbeing must be addressed as one system-level priority. Safe healthcare environments require collaboration across professions and sustained investment in education, innovation, and human resources. The COVID-19 pandemic demonstrated globally—from Europe to North America and Asia—that unprepared systems face higher rates of burnout, errors, and loss of trust. The cost of neglect extends beyond preventable harm to diminished public confidence. Aligning staff wellbeing with patient safety is essential to ensuring effective, compassionate, and resilient healthcare.
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Background: Empathy, as one of the fundamental principles of nursing professionalism, plays a pivotal role in the formation and advancement of the nursing team. Nursing interns, as a reserve force within the nursing team, are of significant importance in terms of their ability to empathize. This quality is not only directly related to the degree of harmony in the nurse–patient relationship and the enhancement of patient satisfaction, but also plays a pivotal role in the promotion of the quality of nursing services to a new level.
Aim: The objective of this study was to gain a deeper understanding of the current state of nursing interns’ empathic abilities. To this end, we sought to examine empathic performance under different profile models and to identify the key factors influencing these profile models.
Methods: The study utilized 444 nursing interns from 11 tertiary general hospitals in Inner Mongolia as research subjects. The study employed a number of research tools, including demographic characteristics, the Jefferson Scale of Empathy, and the Professional Quality of Life Scale. A latent profile model of nursing interns’ empathy ability was analyzed using Mplus 8.3. The test of variability of intergroup variables was performed using the chi-square test. Finally, the influencing factors of each profile model were analyzed by unordered multi-categorical logistic regression analysis.
Results: The overall level of empathy among nursing interns was found to be low, with 45% belonging to the humanistic care group, 43% exhibiting low empathy, and 12% demonstrating high empathy. The internship duration, empathy satisfaction, secondary traumatic stress, only child, place of birth, and satisfaction with nursing were identified as factors influencing the latent profiles of empathy in nursing interns (p < 0.05).
Conclusion: There is considerable heterogeneity in nursing interns’ ability to empathize. Consequently, nursing educators and administrators should direct greater attention to interns with lower empathy and develop targeted intervention strategies based on the influences of the different underlying profiles.
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 empathy; nursing interns; latent profile analysis; professional quality of life scale; China


1 Introduction

Empathy is widely recognized as a necessity for effective nursing care and a core element of quality care (1). According to the ICN (2), empathy is the foundation of the nursing profession and the key to achieving more humane, effective, and inclusive healthcare. A lack of effective empathy skills can result in a tense and challenging relationship between nurses and patients in clinical settings, which can make nurses the primary target of nursing complaints (3). The enhancement of nurses’ empathy abilities can facilitate nurse–patient communication and exchange, enhance patients’ trust in nurses, reduce nurses’ burnout, and contribute to the improvement of nursing care quality (4).

As the core force of the future nursing workforce, the level of empathic competence of nursing students directly predicts the quality of future nursing care and the overall level of development. To address this, many studies have been conducted. The worrying findings of Korkmaz Doğdu et al. (5) revealed a general low level of empathy among nursing students. This finding not only affects the effective communication between students and patients in clinical practice, but also inadvertently exacerbates the gap and misunderstanding between nurses and patients. Meanwhile, Xu et al.’s (6) study further revealed the chain reaction caused by the decline in empathy, in which the significant increase in emotional stress was particularly prominent. In the face of the complex emotions and challenges of daily nursing work, the lack of empathy made it difficult for students to cope, which not only affected their physical and mental health in the long run, but may also lead to burnout and a gradual loss of enthusiasm and motivation for nursing work (7). It is worth noting, however, that nursing students’ empathy skills are not static. Their empathic skills continued to improve during the course of their studies from matriculation to the third year, but generally declined after entering the clinical placement phase (8). This dramatic change in empathic ability undoubtedly has a serious impact on the state of nursing students’ relationships with patients, which in turn poses a threat to the quality of nursing care. Therefore, we need to explore in depth the risk factors that affect nursing interns’ empathic ability and seek effective measures to improve nursing interns’ empathic ability to ensure that they can better serve patients in their future nursing work.

Several studies have given us clues. A study (9) found that certain factors within the interns themselves, such as gender, age, and marital status, may have some impact on their empathic abilities. Specifically, male interns demonstrated higher levels of empathy in the area of perspective taking, and they were better at examining situations from different angles to gain a deeper understanding of others’ perspectives. Comparatively, female interns scored higher on empathic concern, meaning that they were more likely to have deep empathy and concern for others. The results of this study reveal the differentiated performance of different genders in terms of empathic ability, providing deeper insights. In addition, another study (10) found that nursing interns are exposed to a large number of patients during their clinical practicum, and this increase in patient care may lead to a decrease in their empathic abilities. Meanwhile, a further study (11) indicated that complex interpersonal relationships would also have a significant impact on empathy. When dealing with complex interpersonal relationships, interns need to be more sensitive to sensing and understanding the changing emotions of others. This ability to sense and understand emotions is an important part of empathy. The above findings suggest that the decline in empathy not only affects nursing interns’ effective communication with patients, but may also lead to their inability to truly feel the pain and distress of patients, thus preventing them from providing effective psychological support and comfort, and may even lead to medical disputes and complaints (12).

Currently, there are a variety of approaches to studying empathy in nursing interns: Von Knorring et al. (13) used a qualitative study to explore nursing interns’ empathy, which was a good way to describe interns’ empathic experiences on a subjective level, but this approach lacked the support of objective data; Chen et al. (10) study, in contrast to the previous one, used objective statistics, which clearly illustrated the high and low levels of nursing interns’ empathy and their related factors, but this approach evaluated empathy only on the basis of scale scores, ignoring the heterogeneity of different profiles of empathy. In contrast to the above research methods, Latent Profile Analysis (LPA) is used to determine the latent characteristics of an individual based on his or her response patterns on the exoteric topics, to understand the percentage of the number of people in each latent profile, and to further identify the heterogeneity that exists in the sample (14). This technique is particularly useful for analyzing diagnoses with a high degree of heterogeneity, such as borderline personality disorder (15) and empathy (16), where LPA can effectively discriminate between individuals in terms of differences between outlier items on the scale, allowing the construction of a model for targeted intervention. There have been numerous applications in the field of nursing (17–20), which well illustrate the current status of different profiles of nurse empathy and what are the influencing factors. However, few researchers have applied it to nursing interns as a group. Compared with nurses, nursing interns are also an indispensable backbone in clinical work, and their empathic ability will greatly affect the quality of nursing work.

Therefore, this study explores the potential profiles of nursing interns’ empathy through potential profile analysis and analyzes the population characteristics and influencing factors of different profiles to provide a new reference base for nursing educators and administrators to develop a comprehensive and targeted empathy development program.



2 Methods


2.1 Subjectivity and data collection


2.1.1 Subjectivity

This study is a multicenter cross-sectional study. A convenient sampling method was used to select 444 nursing interns who were practicing in 11 tertiary general hospitals in Inner Mongolia from September 2023 to February 2024.The inclusion criteria were as follows: (1) full-time nursing students in general medical colleges and universities across China; (2) undergoing professional internship in the clinical department of the hospital, and the internship duration was≥3 months; (3) informed consent and voluntary participation in the study. Those who did not have consecutive internships in the same hospital were excluded from the study. According to Kendall’s criterion, the sample size in a regression sample is at least 10 times the number of independent variables, and the number of independent variables in this study was 22, and considering 20% of invalid responses, the minimum sample size was N = 22 × 10 + [(22 × 10) × 20%] = 264. The final effective sample size included in this study was 444 cases. See Supplementary Material for a sampling description.



2.1.2 Data collection

We collected data using a mobile phone questionnaire star mini program. After the questionnaire was created, the mini-program generated a two-dimensional code, and the investigators asked participants to carefully review the informed consent form and then complete the questionnaire anonymously.




2.2 Measures

The questionnaires used in this study included: socio-demographic characteristics, Jefferson Scale of Empathy and Professional Quality of Life Scale (ProQOL). All questionnaires were reviewed by five professors in the field and then used.


2.2.1 Socio-demographic characteristics

Self-designed after a preliminary review of the literature. These include age, gender, only child, family situation, place of birth, monthly disposable living expenses, internship duration, educational level, school grades, student leader, part-time work experience, whether the nursing program is the first choice, and satisfaction with nursing.



2.2.2 Jefferson scale of empathy

The Jefferson Scale of Empathy was developed by Mohammadreza Hojat and his research team at Jefferson University, USA, to measure empathy in healthcare workers. The scale consists of 20 items and 3 dimensions (viewpoint selection, emotional care, and transpersonal thinking), of which the 2 dimensions of emotional care and transpersonal thinking are reverse scored. The scale was scored on a 7-point Likert scale, with positive items ranging from “strongly disagree” to “strongly agree” and scored from 1 to 7, while negative items were scored in reverse, with higher total scores indicating greater empathy. This study used the Chinese version of the scale, which had a Cronbach’s alpha coefficient of 0.836, reflecting good reliability and validity (21). In this study, the overall Cronbach’s alpha coefficient of the questionnaire was 0.832, the folding reliability was 0.724, the viewpoint selection dimension was 0.870, the emotional care dimension was 0.873, and the transpersonal thinking dimension was 0.735, indicating that the scale had good internal consistency.



2.2.3 Professional quality of life scale, ProQOL

The scale was revised by Stamm (22), and the Chinese version of the Professional Quality of Life Scale was used in this study. The scale consists of three dimensions: empathy satisfaction, burnout, and secondary traumatic stress, with 10 items for each dimension and a total of 30 items. And it was scored on a 5-point Likert scale from “never” to “always.” In this study, the overall Cronbach’s alpha coefficient of the questionnaire was 0.941, the half reliability was 0.867, the empathy satisfaction dimension was 0.941, the burnout dimension was 0.786, and the secondary traumatic stress dimension was 0.903, indicating that the scale had good internal consistency.




2.3 Statistics methods

A latent profile model of nursing interns’ empathy was analyzed using Mplus 8.3. The 20-item score of the Jefferson Scale of Empathy was used as an exogenous variable, and profiles from 1 to 5 were sequentially selected for fitting. Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted Bayesian Information Criterion (aBIC) are among the information metrics, and smaller values of the three metrics indicate better model fit; Lo–Mendell–Rubin (LMR) and Bootstrapped Likelihood Ratio Test (BLRT) are used to compare k-1 and k differences in fit between model profiles; Entropy is between 0 and 1, with larger values indicating better model fit (≥0.8 corresponds to 90% of cases correctly classified). Data were checked using Excel 2019 and analyzed using SPSS 24.0. Enumeration data are expressed as frequencies and percentages, and measurement data are described as mean ± standard deviation. Tests of variability of variables between groups were performed using the chi-squared test. Unordered multi-categorical logistic regression analysis was performed with the adjusted latent profiles as the dependent variable and general information and scores on each dimension of the Professional Quality of Life Scale as the independent variables. The test level was α = 0.05 (two-tailed).



2.4 Ethical statement

The study was approved by the Ethics Committee of the Inner Mongolia People’s Hospital (Ethics No. 202405805 L). All participating nursing interns gave informed consent before completing the electronic version of the questionnaire. The respondents’ personal information was kept strictly confidential, and their right to privacy was protected in accordance with the Declaration of Helsinki (23).




3 Results


3.1 Participant characteristics

A total of 444 nursing interns were studied in this study, 362 females and 82 males, the average age was 21.82 ± 2.56 years and the average internship duration was 4.30 ± 1.57 months. 165 were only children, 112 were student leaders and 307 had their first choice of nursing program. Family situation: 393 were two parents, 39 were single parents and 12 were remarried. Place of birth: 259 were in rural areas, 121 were in towns, and 64 were in urban areas. Monthly disposable living expenses: 373 ≤ 2000 yuan. Educational level: 188 undergraduates, 256 specialties. School grades: 31 in the top three of the grade, 395 in the middle, and 18 in the poor. 155 had no experience of part-time work, 210 had occasional part-time work, and 79 had part-time work many times. 78 were very satisfied with the nursing work, 179 were satisfied, 162 were generally satisfied, 13 were dissatisfied, and 12 were very dissatisfied.



3.2 Nursing interns’ empathy scores

Nursing interns’ empathy score was 82.18 ± 15.55, with viewpoint selection 50.07 ± 10.10, emotional care 22.51 ± 8.96 and transpersonal thinking 9.59 ± 4.02, as shown in Figure 1.

[image: Bar chart displaying mean scores with error bars for four categories: Jefferson Scale of Empathy (approximately 85), Viewpoint Selection (around 55), Emotional Care (about 30), and Transpersonal Thinking (around 20).]

FIGURE 1
 Nursing interns’ Jefferson scale of empathy scores.




3.3 Results of empathy latent profile fitting for nursing interns

Using the 20 items of the Jefferson Scale of Empathy as exogenous indicators, 1 to 5 latent profiles were sequentially selected for exploratory latent profile analysis of nursing interns’ empathy (Figure 2), and the results showed that AIC, BIC, and aBIC kept decreasing with the increase of the profiles, and the mean value of Entropy was above 0.8, and the most optimal value of Entropy was obtained when 3 profiles were retained, and LMR and BLRT reached a significant level. Therefore, 3 profiles were selected on a comprehensive basis, as shown in Table 1.

[image: Line graph depicting the values of AIC, BIC, and aBIC across five profile categories. All lines show a decreasing trend from 1-profile to 5-profile. AIC is in blue, BIC is in orange, and aBIC is in gray, with aBIC starting at the highest value and ending at the lowest.]

FIGURE 2
 Five model parameter variations.




TABLE 1 Fit indices for latent profile analysis (n = 444).
[image: Table displays statistics for latent profile analysis, including profiles from one to five. It shows AIC, BIC, adjusted BIC, LMR, BLRT, entropy, group sizes for each profile, and their proportions. The 5-profile solution shows the lowest AIC and BIC, suggesting a better fit, while the 3-profile solution has the highest entropy at 0.947, indicating greater profile distinction. Abbreviations are explained below the table.]



3.4 Classifying and naming of empathy in nursing interns

Based on the three profile models obtained from the latent profile analysis, the responses of C1, C2, and C3 on the empathy scale were plotted (Figure 3). The horizontal coordinates represent the 20 items in the scale, and the vertical coordinates represent their corresponding means. The higher the score of each item, the better the individual’s ability to empathize, and also combined with the fluctuation of the item scores, the profiles were named: C1 was at a high level in the original scale item 1 (It is important to understand the emotional state of the patient and family), item 6 (It is as important to understand the patient’s body language as it is to communicate verbally), item 8 (Paying attention to the patient’s body language and nonverbal cues), item 11 (Considering the patient’s point of view), and item 19 (Thinking from the patient’s standpoint), interns in this group were able to carefully observe and interpret patients’ nonverbal messages, fully consider patients’ perspectives, and were adept at thinking from the patient’s perspective. Thus this profile was defined as the humanistic care group, a total of 198 (45%); C2 was at a lower level in the original scale items 1 (It is important to understand the emotional state of the patient and family), item 4 (Lack of empathy makes it difficult to be a successful nurse), item 5 (Feeling empathy for the patient makes them feel better), item 8 (Paying attention to the patient’s body language and nonverbal cues), item 10 (Empathy is an important factor in the treatment process), item 11 (Thinking about the patient’s perspective), 13 (Feeling empathy for the patient makes them feel that treatment is effective), item 16 (Humor helps patients get better clinical outcomes), and item 19 (Feeling humor helps patients get better clinical outcomes), this group showed less sensitivity and concern for patients’ emotions, needs, and feelings in medical care. Therefore this profile was defined as the low empathy group, with a total of 191 (43%); C3’s total score was higher than the other two profiles, this group of interns are able to deeply understand and pay attention to the emotional state of patients and their families, are good at picking up on patients’ body language and nonverbal cues, and demonstrate a high level of sensitivity and humanistic care in medical care. So it was defined as the high empathy group, with a total of 55 (12%).

[image: Line graph showing the mean score of empathy items for three classes on the Jefferson Scale of Empathy, across 20 items labeled A1 to A20. Class 1 (blue line) shows fluctuations, Class 2 (red line) remains relatively stable, and Class 3 (gray line) maintains a consistently higher score around 5 to 6.]

FIGURE 3
 Response to each items in the 3 potential profiles of nursing interns empathy.




3.5 Distributional characteristics of latent profiles of empathy in nursing interns

The results of the univariate analysis showed that the differences in the distribution of the latent profiles of the nursing interns of place of birth, educational level, whether the nursing program is the first choice and satisfaction with nursing were statistically significant (p < 0.05), as shown in Table 2.



TABLE 2 Comparison of the distribution of potential profiles of empathy among nursing interns with different socio-demographic characteristics.
[image: A table compares three classes of students (Class1: 198, Class2: 191, Class3: 55) across four characteristics: place of birth, educational level, nursing program choice, and satisfaction with nursing. Each characteristic shows frequencies and percentages for each class. Statistically significant chi-square and p-values are listed for each characteristic, indicating significant differences across classes in these categories.]



3.6 A multifactorial analysis of factors influencing latent profiles of empathy in nursing interns

The factors that were statistically significant in the univariate analyses as well as the dimensions in the Professional Quality of Life Scale were used as independent variables, and the three latent profiles of empathy were used as dependent variables in an unordered multi-categorical logistic regression analysis (Table 3). Using the high empathy group as a reference, internship duration, empathy satisfaction, secondary traumatic stress, only child, place of birth and satisfaction with care are the influencing factors for the humanistic care group; empathy satisfaction, secondary traumatic stress and burnout are the influencing factors for the low empathy group.



TABLE 3 Multifactorial analysis of factors influencing potential profiles of empathy in nursing interns (Logistic regression).
[image: Table comparing profiles C1 vs. C3 and C2 vs. C3 across various variables. It includes coefficients (B), standard errors (SE), Wald chi-square values, p-values (P), odds ratios (OR), and 95% confidence intervals (CI) for each variable. Key variables include internship duration, empathy satisfaction, secondary traumatic stress, and place of birth. Significant findings are highlighted with p-values less than 0.05.]

Independent variable assignment, place of birth, rural areas = (0,0,0), town = (0,1,0), urban areas = (0,0,1); educational level, undergraduate = 1, specialty = 2; whether the nursing program is the first choice, yes = 1, no = 2; satisfaction with nursing, very satisfied = (0,0,0,0,0,0), satisfied = (0,1,0,0,0), generally satisfied = (0,0,1,0, 0), dissatisfied = (0,0,0,1,0), and very dissatisfied = (0,0,0,0,0,1). The results of the analysis showed that internship duration, empathy satisfaction, secondary traumatic stress, only child, place of birth, satisfaction with nursing and burnout are the influencing factors of empathy in nursing interns.

Although this study provided insights into the empathy of nursing interns through profile analysis and identified the factors influencing each profile, there are still some limitations that need to be pointed out here. First, the sample of this study may not have been broad enough to include only interns in a particular region, which may limit the generalizability of the findings. Future research could expand the sample to provide a more comprehensive understanding of the empathy skills of nursing interns from different backgrounds. Second, the instrument used to measure empathy skills in this study may have limitations; although every effort was made to select widely accepted assessment tools, different measurement tools may yield different results. Future research could explore multiple measurement tools to validate the findings of this study. In addition, this study may not have accounted for all possible variables when examining influences on empathy. For example, factors such as interns’ personality traits and family background may have an impact on empathy skills, but this study did not examine each of these factors individually. Future research could further explore the relationship between these variables and empathy skills. Finally, due to the cross-sectional design of this study, it was not possible to determine the trend of empathy ability over time. Future studies could use a longitudinal design to track the dynamics of empathic competence in nursing students to gain a deeper understanding of the developmental process of empathic competence.




4 Discussion


4.1 Nursing interns are heterogeneous in their ability to empathize


4.1.1 Interpretation of results

This study enriched previous findings on empathy among nursing interns by identifying three different profiles among nursing interns, namely humanistic care group (78.91 ± 7.36), low empathy group (76.36 ± 10.74) and high empathy group (114.13 ± 13.46). The scores for the humanistic care group indicate that the nursing interns demonstrated a moderate level of empathy in humanistic care. This indicates that the interns were able to understand and care for their patients, but there may be room for improvement. The scores of the low empathy group indicate that these nursing interns lack empathy and may have difficulty fully understanding and feeling the emotions and needs of their patients, which may affect their ability to provide personalized care, revealing that the empathy of some of the nursing interns needs to be improved. The scores of the high empathy group indicate that these interns excel in empathy. They have high levels of empathy and are able to deeply understand the feelings and needs of their patients, which is essential to providing quality, personalized care. These highly empathetic interns can also serve as role models and trainers to help other interns improve their empathy skills. Overall, the scores of these three groups reflect the differences in empathic competence among nursing interns and reveal areas for attention and improvement in nursing education. Through targeted education and training, the empathy of nursing interns can be improved, thereby enhancing the quality of nursing care (9).



4.1.2 Comparison with literature

The results of the study showed that the empathy score of nursing interns was 82.18 ± 15.55, which was lower than the findings of Li et al. (24) and Yu et al. (25). The reason for this analysis may be related to the difference in the study population, which were freshmen and sophomores, respectively, while the population of the present study was nursing students at the internship stage. In addition, different healthcare organizations may have different work atmospheres and requirements, all of which may affect an intern’s psychological state and empathy performance. The researcher may have inadvertently introduced subjective biases, such as expectations or preferences for certain outcomes, during data collection and analysis. The stresses and challenges of the clinical internship may cause them to focus more on the technical aspects of the job and relatively less on the emotional aspects of the patient. It has been shown that medical students’ empathy decreases after the third year of study (26), which further confirms that empathy is generally low among students in the internship phase. A survey found that interns who do not receive adequate attention, guidance and support during their internship may feel lonely and helpless, which is not conducive to the development and maintenance of empathic competence (9).



4.1.3 Practical implications

Therefore, schools and hospitals should pay attention to interns’ work stress by providing adequate psychological support, improving the clinical environment, enhancing teamwork, and strengthening interns’ empathy satisfaction, such as implementing regular counseling, establishing support groups, and optimizing the scheduling system in order to help them better understand and cope with the challenges and conflicts in the clinical environment (27).



4.1.4 Future research

Future research could consistently track changes in nurse interns’ empathic competence across stages of the practicum experience to understand the impact of the practicum experience on the development of empathic competence.




4.2 Differences in factors influencing different latent profiles of empathy In nursing interns


4.2.1 The internship duration - impact factors of empathy


4.2.1.1 Interpretation of results

The internship duration is an influential factor in the empathic competence of nursing interns. Our study found that, the longer the internship duration, the humanistic care group tended to have lower levels of empathy.



4.2.1.2 Comparison with literature

As the internship duration progresses, nursing interns may gradually shift from the initial novelty and empathy to a more professional, task-oriented mindset. They may become more focused on completing clinical tasks and meeting job requirements, and pay relatively little attention to the emotional needs of patients. This change in role perception and coping style may decrease their ability to empathize (28).



4.2.1.3 Practical implications

For such students, clinical departments can appropriately adjust the teaching mode of interns and introduce novel teaching methods to alleviate interns’ fatigue and improve their empathy. For example, the application of PBL, CBL teaching method (29), and video feedback combined with peer role-playing (30) to clinical teaching of nursing interns can not only enrich the ways of communicating with others, accepting more diversified ideas and concepts, and broadening their knowledge, but also help interns effectively improve their psychological condition and their empathic state (31). In addition, Söderberg et al. (32) used role-playing to enable nursing students to talk to patients and experience eye contact, so that they can relate to others and make boring knowledge come alive, which can also promote the improvement of empathy.



4.2.1.4 Future research

Future research could further refine the study to examine the specific relationship between the length of the internship and the decline in empathy. For example, is there a tipping point beyond which an intern’s ability to empathize declines significantly? Such a study could help determine the optimal internship cycle to balance the improvement of professional skills with the maintenance of empathy.




4.2.2 Place of birth - impact factors of empathy


4.2.2.1 Interpretation of results

Place of birth is an influential factor in nursing interns’ ability to empathize. This study showed that interns from urban areas were more likely to be in the humanistic care group than interns from rural areas and towns. The urban environment tends to be more diverse and open, so urban nursing interns are more likely to be exposed to people from different backgrounds and cultures (33).



4.2.2.2 Comparison with literature

In contrast, the study by Jia-Ru et al. (34) showed that interns from cities were less able to empathize than interns from rural areas. The reason for this may be analyzed as follows: the methodological differences between the present study and JIA-RU J’s study may be an important reason for the different conclusions. Systematic reviews provide comprehensive, objective evidence to assess the impact of the urban environment on nursing interns’ empathy, whereas cross-sectional studies are more focused on describing phenomena at a specific point in time. In addition, urban environments offer more cultural diversity and interpersonal opportunities that can help develop humanistic nursing skills in practicing nurses. However, as JIA-RU J points out, urban environments can also lead to cultural clashes and divisions that can confuse practicing nurses when dealing with complex cultural interactions, which in turn affects their empathy.



4.2.2.3 Practical implications

For interns from rural areas, educational institutions can actively create more opportunities for them to be exposed to urban multicultural environments, such as arranging internships in urban healthcare organizations, to enhance their cultural adaptation and empathy.



4.2.2.4 Future research

Future research could further explore how factors such as different geographic cultures and socioeconomic status influence the development of empathy in practicing nurses.




4.2.3 Only child - impact factors of empathy


4.2.3.1 Interpretation of results

Only child is an influencer of nursing interns’ empathy. It was found that only child has lower empathy than non-only child.



4.2.3.2 Comparison with literature

It was found that only child has lower empathy than non-only child, which was confirmed in the study by Zhai et al. (35). Only child often grow up in a different environment than non-only child. They may not have siblings in their families with whom to share their life experiences and emotional interactions, which may result in relatively less experience in dealing with interpersonal relationships and emotional exchanges (36). Nursing requires a great deal of emotional involvement and understanding of others during practice, and only child may appear to be relatively deficient in this area.



4.2.3.3 Practical implications

Therefore, educators should strengthen emotional communication with only child, encourage them to express their emotions, and learn to listen to and understand the emotions of others. For example, interns can keep an emotional diary, attend emotional counseling sessions, have regular one-on-one sessions, etc.



4.2.3.4 Future research

Future research could look more closely at how only child’s home environments, including factors such as parenting styles and family atmosphere, affect their ability to empathize. It could also compare the differences in family environments between only child and non-only child and analyze how these differences lead to differences in empathy.




4.2.4 Empathic satisfaction - impact factors of empathy


4.2.4.1 Interpretation of results

Empathic satisfaction is an influential factor of nursing interns’ empathic competence. The logistic regression results showed that the higher the empathic satisfaction of the interns, the higher the empathic competence of the humanistic care group and the low empathy group.



4.2.4.2 Comparison with literature

As the interns’ empathy satisfaction increased, so did the empathy of the humanistic and low empathy groups, which is consistent with the results of Cao et al. (37). When interns are satisfied with their empathy, they may be more inclined to actively establish emotional relationships with patients and understand their needs and feelings, thus further improving their empathy (38).



4.2.4.3 Practical implications

Therefore, before the beginning of the internship and during the internship process, internship organizations can organize special empathy competency training courses to help interns understand the importance of empathy and learn how to effectively listen to, express, and understand patients’ emotions. For example, various training methods such as role-playing, standardized patient interviews, interactions with real patients, and video recording of interviews have been shown to be effective in improving students’ empathy (39). Through these hands-on training methods, students can not only understand and experience the situation and emotions of patients in real life, but also practice their communication skills and emotional empathy in real life, thus better cultivating and developing their empathy.



4.2.4.4 Future research

Future research could further examine specific indicators of empathic satisfaction and how these quantitatively affect nursing interns’ ability to empathize.




4.2.5 Secondary traumatic stress - impact factors of empathy


4.2.5.1 Interpretation of results

Secondary traumatic stress is an influential factor in the empathic competence of nursing interns. Our study revealed that interns with low secondary traumatic stress scores were more likely to be in the humanistic care group and the low empathy group, when nursing interns were less exposed to secondary traumatic stress, they were better able to maintain their emotional stability and thus were more willing to attend to their patients’ emotional needs and provide humanistic care.



4.2.5.2 Comparison with literature

The finding is consistent with the results of a study by Cao et al. (37). At the same time, the low empathy group does not imply a lack of compassion and caring, but may be due to their ability to maintain some emotional distance and avoid over-involvement when dealing with traumatic experiences. Therefore, moderate secondary traumatic stress is important for nursing interns (40). They need to maintain a level of sensitivity when dealing with traumatic patient experiences, but they also need to learn to manage their emotions and avoid overinvolvement or indifference.



4.2.5.3 Practical implications

By developing appropriate empathy and emotional management skills, such as the ability to listen, to think differently, to regulate emotions, nursing interns can better adapt to the practice environment and provide quality care.



4.2.5.4 Future research

To examine trends in secondary traumatic stress at different stages of nursing practice and its dynamic impact on empathic competence. In addition, to analyze in depth the relationship between secondary traumatic stress and empathic competence, including whether there is a threshold effect, i.e., secondary traumatic stress reaches a certain level before it significantly affects empathic competence.




4.2.6 Burnout - impact factors of empathy


4.2.6.1 Interpretation of results

Burnout is an influential factor in the empathic competence of nursing interns. When interns experience burnout, it further exacerbates the lack of empathy in the low empathy group.



4.2.6.2 Comparison with literature

This result is consistent with the findings of Williams et al. (41) and Melnick and Powsner (42). Burnout is usually characterized by emotional exhaustion, loss of interest and enthusiasm for work, and possible interpersonal tension (43). These emotional and psychological stresses can sap interns’ energy and make it difficult for them to devote sufficient emotion and attention to their work. In this case, even residents who already have low levels of empathy may find it more difficult to understand and feel patients’ emotions and needs due to burnout.



4.2.6.3 Practical implications

Therefore, it is necessary to pay special attention to the psychological state of interns in the process of internship, and to recognize and deal with the problem of burnout in time to promote the improvement of their empathic ability and overall development.



4.2.6.4 Future research

Future research could continue to track changes in nursing interns’ burnout and empathic skills over the course of their internship. Periodic assessments could be used to understand how the development of burnout affects interns’ empathic performance and whether this effect changes as the internship progresses.




4.2.7 Nursing job satisfaction - impact factors of empathy


4.2.7.1 Interpretation of results

Nursing job satisfaction is an influencing factor of nursing interns’ empathy. Nursing work requires a high degree of responsibility and patience, and interns are often required to acquire a large amount of knowledge and skills in a short period of time, as well as to deal with a variety of emergencies, and these pressures may lead to interns’ job dissatisfaction and, consequently, low empathic ability.



4.2.7.2 Comparison with literature

The results of the present study are consistent with the findings of Hamaideh et al. (44) and Kim (11). The above reminds us to observe and pay attention to what interns think, know, and do in their education and development efforts, and to screen for interns with low empathy. Cognitively and emotionally, we should help interns understand, share, and engage in the patient’s situation, and help each intern recognize the importance of empathy for themselves and their patients.



4.2.7.3 Practical implications

Importantly, nursing educators in schools and hospitals should focus on debriefing and reflection after experiential/immersive learning, both of which are catalysts for empathy and can unconsciously improve interns’ empathy (45, 46).



4.2.7.4 Future research

Future research could compare the differences in empathy between high and low satisfaction nursing interns and explore the specific impact of satisfaction on empathic ability. For example, one could observe whether there are significant differences in performance in patient communication and emotional support.






5 Limitations

This study is limited to nursing interns in Inner Mongolia, and in the future, a large national sample study can be conducted to further confirm and gain a more comprehensive understanding of nursing interns’ empathy; the present study is a cross-sectional research design, which is limited in that it can only provide a certain temporal cross-section of the situation and cannot reveal in depth the temporal order and causal relationship between variables. In order to more comprehensively explore the dynamic development of empathy and other related variables and their interactions, future studies should consider adopting longitudinal research methods. In addition, the understanding of quantitative data can be further enriched and deepened by integrating qualitative research tools such as in-depth interviews or focus group discussions; it is important to note that this study used a convenient sampling method, which may introduce selectivity bias and thus have a potential impact on the accuracy and reliability of the findings. To avoid this bias, future studies should prioritize the use of random sampling method to select study participants. This will not only increase the representativeness and comprehensiveness of the sample, but also effectively reduce the bias caused by human selection factors, making the research results more scientific and convincing.



6 Conclusion

In this study, the empathy ability of nursing interns was classified into three categories, namely, humanistic care group, low empathy group, and high empathy group, through latent profile analysis; these three categories of empathy profile models have different influencing factors, therefore, from the perspective of nursing educators, according to the different characteristics of interns, differentiated interventions are adopted in the cultivation of interns, interns are positively guided to cultivate the concept of empathy, precision intervention not only plays a positive role in the pre-education of clinical internship, but also helps interns to correctly understand themselves, helps them to change their roles from interns to nurses, and lays a solid foundation for the establishment of a good patient–nurse relationship in the future, so that they can become creative and all-round development of nursing talents. In future studies, the researcher could further explore the following questions: (1) Is it possible to quantitatively analyze the specific impact of empathic competence on the quality of nursing care? (2) What specific educational methods or training activities are most effective in improving nursing interns’ empathy? (3) Does the empathic competence of nursing interns change with time, experience, and work environment? (4) Does high empathy make nursing interns more susceptible to burnout? How can we maintain high empathy while focusing on the mental health and job satisfaction of nursing interns?

The main contribution of this study is to bring a more refined approach to training in the field of nursing education, while emphasizing the centrality of empathic competence to the quality of care. By differentiating interventions and further exploring the association of empathic competence with quality of care and educational methods, this study points to new directions for future practice and research in nursing education.
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Background: The fear of clinical errors among healthcare workers (HCW) is an understudied aspect of patient safety. This study aims to describe this phenomenon among HCW and identify associated socio-demographic, professional, burnout and mental health factors.
Methods: We conducted a nationwide, online, cross-sectional study targeting HCW in France from May to June 2021. Recruitment was through social networks, professional networks, and email invitations. To assess the fear of making clinical errors, HCW were asked: “During your daily activities, how often are you afraid of making a professional error that could jeopardize patient safety?” Responses were collected on a 7-point Likert-type scale. HCW were categorized into “High Fear” for those who reported experiencing fear frequently (“once a week,” “a few times a week,” or “every day”), vs. “Low Fear” for less often. We used multivariate logistic regression to analyze associations between fear of clinical errors and various factors, including sociodemographic, professional, burnout, and mental health. Structural equation modeling was used to explore how this fear fits into a comprehensive theoretical framework.
Results: We recruited a total of 10,325 HCW, of whom 25.9% reported “High Fear” (95% CI: 25.0–26.7%). Multivariate analysis revealed higher odds of “High Fear” among males, younger individuals, and those with less professional experience. High fear was more notable among physicians and nurses, and those working in critical care and surgery, on night shifts or with irregular schedules. Significant associations were found between “High Fear” and burnout, low professional support, major depressive disorder, and sleep disorders.
Conclusions: Fear of clinical errors is associated with factors that also influence patient safety, highlighting the importance of this experience. Incorporating this dimension into patient safety culture assessment could provide valuable insights and could inform ways to proactively enhance patient safety.
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Introduction

Clinical errors are an ongoing challenge to health care workers (HCW) and health care institutions worldwide (1). These errors arise from the complex interplay of latent and active failures, and pose a significant threat to patient safety and healthcare quality (2). They contribute to patient harm, which has been cited as the 14th leading cause of the global disease burden (3), and in the United States, the eighth leading cause of patient mortality (4, 5). Beyond the harm these errors cause to patients, errors also profoundly affect HCW, who often endure emotional and psychological distress as “second victims” (6). Despite ongoing efforts to minimize harmful errors, their occurrence is a persistent concern (7). New approaches are needed address them so as to enhance patient safety in healthcare.

In response to these challenges, this paper explores a new indicator that may help to enhance patient safety—the fear among HCW of committing an error that harms a patient. Unlike previous approaches that primarily focus on the identification and documentation of errors, this approach emphasizes gaining an understanding the internal experiences and perceptions of HCW. The fear of error has been overlooked in patient safety culture assessments, and could provide valuable insights into both working conditions and the psychological state of HCW (8, 9). Fear of clinical error could serve as an indicator of the pressures and challenges HCW face, which also pose a threat to patient safety. Indeed, clinicians who feel guilty after a medical error often experience parallel feelings of fear—fear for their reputation, their job, their license, and their future as well as that of their patient (10). Fear is associated with other adverse emotions, including guilt, shame, anxiety, and depression, and these are common among physicians and other healthcare providers following a medical error (11). Moreover, studies have reported that the fear associated with errors is not just the fear of legal action in medical decision-making, but rather the fear of causing harm (12). Furthermore, recognizing and addressing this experience among HCW may be crucial in the context of increasing concerns about HCW burnout and mental health (13). Fear of medical errors has been reported as a significant risk factor for burnout (14).

This study aims to describe the fear of clinical error among HCW, to identify associated socio-demographic, professional, burnout and mental health factors, and to explore the interrelationship among these factors using a Structural Equation Modeling (SEM).



Methods


Study design and participants

This was a cross-sectional survey-based study of HCW based on the AMADEUS study in France (15). AMADEUS (“AMéliorer l'ADaptation à l'Emploi pour limiter la soUffrance des Soignants” or “Improve Employment Adaptation to Limit Healthcare Workers' Suffering”) was a nationwide, online, cross-sectional survey conducted in public and private healthcare facilities across France. The survey period spanned from May 2nd to June 30th, 2021. Recruitment of participants was achieved through outreach via social networks, professional networks, and email invitations. The detailed protocol has been published (15). The primary goal was to determine the prevalence of burnout among HCW. Secondary objectives included examining the relationship between burnout, various professional and psychosocial factors (including fear of clinical errors), and mental health (16–18). The study adheres to ethical principles for medical research involving human subjects, in compliance with the French Jardé law (19), and was approved by an independent ethical committee (IRB No. C08/21.01.06.93911). In line with the Safety Culture Theory (20), which posits that an organization's culture significantly influences its members' attitudes and behaviors related to safety, our study sought to explore how the fear of clinical errors among HCW reflects the broader safety culture within healthcare settings in France.



Evaluation criteria and collected variables

To assess the fear of making clinical errors, the survey asked: “During your daily activities, how often are you afraid of making a professional error that could jeopardize patient safety?” Responses were gathered on a 7-point Likert scale. Participants were categorized into two groups: those indicating frequent fear (“once a week,” “a few times a week,” or “every day”) were placed in the “High Fear” group, while others were included in the “Low Fear” group (“never,” “at least a few times a year,” “at least once a month,” or “a few times a month”).

Socio-demographic variables included age (in years), sex (male, female), and personal social support (presence of a partner: yes, no). Professional data encompassed the type of profession (physicians, nurses, nurse assistants, health executives, and other professions), and the length of time HCW had been in their profession. Departmental data spanned sectors including surgery, medical, critical care, and other departments. Job characteristics, included whether participants had a full-time job, a night shift job, worked night shifts, and consistent schedules. Burnout was assessed using the French version of the 22-item Maslach Burnout Inventory (MBI) scale, which evaluates three key dimensions: emotional exhaustion, depersonalization, and low personal accomplishment (21, 22). Burnout was operationalized as a binary variable. A participant was categorized as experiencing burnout if they met or exceeded the cut-off scores in at least one of the three dimensions, defined as ≥30 for emotional exhaustion, ≥12 for depersonalization, and ≤ 40 for personal accomplishment (21). Low professional support was measured using the Karasek isostrain measure, with the threshold based on the combination of job strain and a social support score of <24 (23). The assessment of mental health factors was based on the presence of major depressive disorders using the Center for Epidemiologic Studies- Depression Scale (CES-D) (24) [probable depression is defined by a score ≥17 in men and ≥23 in women (25)], sleep disorders (Pittsburgh Sleep Quality Index questionnaire score>5) (26, 27), tobacco smoking (self-reported assessment: yes, no), and hazardous drinking (CAGE questionnaire score≥2) (28).



Statistical analysis

All variables were represented by mean values and standard deviation (SD) for continuous data, and by frequency distributions for categorical data. To compare HCW categorized into “High Fear” and “Low Fear” groups, chi-square tests were applied for categorical variables. For continuous variables, Student's t-tests or Mann-Whitney tests were utilized according to their distribution. To explore the factors associated with “High Fear,” a multivariate logistic regression model was employed, presenting adjusted Odds Ratios (aORs) and 95% confidence intervals (95% CIs). Variables demonstrating significant associations in the univariate analysis were incorporated into the multivariate model. A significance of two-sided p < 0.05 was used. The data was analyzed with the SPSS (version 20.0; IBM, USA).

We employed a SEM approach to examine how this fear fits into a comprehensive theoretical framework. The SEM was conducted to identify the direct, indirect, and overall effects of factors associated with the fear of clinical error (Figure 1). We hypothesized that professional features and professional support would directly impact the risk of burnout and mental health (16, 17). In addition, we expected professional features, mental health and burnout to be related to the fear of clinical error; and burnout to mediate the relationship between professional features and the fear of clinical error. Burnout and mental health disorders would be interrelated bidirectionally (15), as would professional features and professional support. Standardized path coefficients (β) and 95% CIs were reported. The weighted least squares means and variance adjusted (WLSMV) robust estimator was employed, as recommended for modeling latent factors with both categorical (binary and ordinal) and continuous variables, even in the absence of normal distribution. The Comparative Fit Index (CFI), the Tucker–Lewis Index (TLI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized Root Mean Square Residual (SRMR) were used to assess the overall model fit. A CFI and TLI ≥ 0.90, an RMSEA ≤ 0.08, and an SRMR ≤ 0.08 indicate a good model fit (29). In addition to the statistical significance of the path coefficients, the strength of the relationships was considered, classifying them as weak (<0.2), moderate (0.2–0.5), or strong (>0.5) (30). This analysis was performed using R software version 4.1.3, with the Lavaan package (31).


[image: A path diagram illustrating relationships between factors related to burnout and mental health. Key elements include professional features, fear of clinical error, burnout, and mental health indicators like emotional exhaustion and sleep disorders. Lines with coefficients indicate the relationships and their strengths among the elements.]
FIGURE 1
 Structural equation modeling diagram.





Results

A total of 10,325 HCW participated in the study, comprising 1,969 physicians (19.1%), 1,768 health executives (17.1%), 2,819 nurses (27.3%), 847 nurse assistants (8.2%), and 2,922 other health professionals (28.3%). The total size of the population HCW from which this sample was drawn (denominator) is unknown. The average age was 42.3 years (SD = 10.8), with 1,989 male (19.3%; Table 1).


TABLE 1 Descriptive data of respondents, France, 2021 (N = 10,325).

[image: A table presents socio-demographic, professional, job characteristics, and mental health data. It includes age, sex distribution, personal social support, profession, department, job characteristics, including full-time status, shift work, schedule consistency, burnout, emotional exhaustion, depersonalization, accomplishment levels, social support, major depressive disorders, sleep disorders, tobacco use, and drinking habits. The percentages indicate the presence of these factors and their relation to "high clinical error fear." The table provides specific numbers and percentages for each category.]

Overall, 25.9% of HCW (95% CI: 25.0–26.7%) reported “High Fear.” The factors associated with fear of clinical error are shown in Table 2 (univariate analysis) and Figure 2 (multivariate analysis). Multivariate analysis revealed that “High Fear” was more prevalent among male HCW, younger individuals, and those with less professional experience. Heightened fear was notable among physicians and nurses, as well as those working in critical care, surgery, and medical departments. HCW working night shifts or having irregular schedules also showed higher levels of fear. Additionally, significant associations were found between “High Fear” and the presence of burnout, low professional support, major depressive disorders, and sleep disorders.


TABLE 2 Factors associated with clinical error fear: univariate analysis.

[image: Table comparing socio-demographic, professional, job, and mental health data between "Low fear" (7,652 individuals) and "High fear" (2,673 individuals) groups. Key differences include age, sex distribution, professional data, job characteristics like burnout and emotional exhaustion, and mental health conditions. P-values indicate statistical significance, with many variables showing a significant difference, particularly in profession, job characteristics, and mental health disorders. The table highlights variations in social support, length of profession, night shift work, and prevalence of depressive and sleep disorders.]


[image: Forest plot showing adjusted odds ratios and confidence intervals for various factors affecting a particular outcome. Factors include age, gender, professional role, department, work conditions, social support, and health issues. Red squares represent odds ratios, with horizontal lines indicating confidence intervals. A vertical blue dashed line marks an odds ratio of one. Specific odds ratios, confidence intervals, and p-values are listed for each factor on the right.]
FIGURE 2
 Forest plot of multivariate analysis on factors associated with fear of clinical errors. OR, Adjusted Odds Ratio; 95% CI, 95% confidence intervals.


The theoretical model provided adequate fit [[image: Chi-squared distribution symbol with 42 degrees of freedom, represented as the Greek letter "chi" squared followed by subscript 42.] = 1,087.10, p-value <0.001, CFI = 0.934, TLI = 0.908, RMSEA = 0.047% CI [0.044–0.049], and SRMR = 0.059; Table 3]. Overall, nearly all the paths in the theoretical model were significant. As expected, professional features and professional support had significant direct effects on the risk of burnout and mental health. Burnout and mental health were interrelated bidirectionally, as well as professional features and professional support. Both professional features and burnout had significant direct effects on the fear of clinical error, but the direct effect of mental health was not significant. In addition, we also found the mediation effect of burnout on the relationship between professional features and the fear of clinical error.


TABLE 3 Total, direct and indirect effects of model paths.

[image: A table showing model paths with effects and confidence intervals. Paths include "Mental health -> Fear of clinical error" with total and direct effects of 0.03, "Professional features -> Fear of clinical error" with total effect 0.45 and direct effect 0.40, indirect effect 0.04, "Burnout -> Fear of clinical error" with effects 0.32, and others. Each effect lists a 95% confidence interval, such as in "Burnout -> Fear of clinical error" [0.22, 0.43].]



Discussion

Addressing and reducing preventable patient harm remains a significant global public health challenge (1). In this national survey of French HCW, a quarter reported “High Fear,” reflecting a high prevalence and pervasive atmosphere of perceived risk. This investigation of HCW's experience of the risk of error reveals interrelated factors, including socio-professional characteristics, lack of professional support, burnout, and mental health. This supports the idea that focusing on the fear of clinical errors among HCW can complement and enhance existing strategies for mitigating preventable patient harm (32, 33).

Fear of clinical error was associated with factors demonstrated to influence patient safety, underscoring the relevance of HCW experiential perspective in safety considerations. Younger age and a short tenure in the profession can be attributed to a lack of experience and a need for enhanced guidance. Previous studies have indicated that many young professionals feel unprepared for their roles, which reflects and elevated risk to patient safety due to the potential for individual errors (34). This supports the imperative to improve job adaptation, qualification training, and provide structured professional mentorship (34). To our knowledge, the current literature has not provided evidence on studies differences between men and women on the fear of clinical errors. Future research will be necessary to explore and understand the explanatory factors behind this finding. If this is confirmed, it will be important to consider this in designing support programs. Physicians and nurses experience higher levels of fear regarding clinical errors compared to other healthcare professionals. This can be attributed to their critical roles in patient care and decision-making, which carry greater potential for involvement in harmful errors. Their positions entail a heightened sense of accountability as well as accompanying pressure of potential repercussions such as punishment, disciplinary actions, and job loss. These may all contribute to an increased fear of making clinical errors (35). As might be expected, dritical care and surgery departments were also associated with high levels of fear of clinical errors. This is likely attributable to the complex and life-critical nature of the tasks involved in these settings (36, 37). The demanding environment, characterized by urgent decision-making and the potential for severe adverse outcomes, amplifies this fear among HCW. This underscores the need for robust support systems and a strong safety culture in these high-stakes areas (38). Working night shifts or maintaining irregular schedules is associated with fatigue (39), which may account for the heightened fear of clinical errors. This study also showed that sleep disorders and major depressive disorders were not directly associated with the fear of clinical error. Burnout, major depressive disorders and sleep disorders are interdependent (16, 18, 40–42) and thus collectively influence the fear of clinical error. Burnout is associated with and can contribute to a range of mental disorders, such as sleep problems, depression, anxiety. Similarly, pre-existing mental disorders can increase the risk of burnout. Previously identified risk factors for burnout include high workloads, lack of autonomy, poor professional support and low rewards (15). The role of professional support in preventing and mitigating burnout is crucial, and can help reduce the risk of depressive disorders and sleep disorders among HCW (15, 43). To prevent burnout, work organization interventions and both individual and collective support measures are needed. This finding underscores the potential utility of peer-based interventions. This is in line with findings from previous studies highlighting the effectiveness of peer-support programs in providing psychological first aid and emotional support to HCW like RISE (Resilience In Stressful Events) (44–46).

Identifying the root causes of the fear of making errors could help healthcare organizations proactively mitigate potential problems before they are realized as actual errors. This could complement traditional reactive strategies, which usually concentrate on addressing errors after they have occurred. Notably, fear of consequences is the most reported barrier for reporting errors (47). Consequently, by focusing on fear rather than solely on errors could help health care organizations to foster a more transparent reporting culture. This encourages HCW to report potential risks and errors, thereby facilitating learning from incidents. By fostering such an approach, healthcare organizations create an environment where not only are immediate safety concerns addressed, but also nurture a broader culture of patient safety. In this culture, continuous learning and improvement are integral to healthcare practice.

The limitations of this study are similar to those affecting other online and cross-sectional surveys. With a cross-sectional design and despite the use of SEM, no causal relationship can be drawn. The measurement of fear of clinical error was based on an ad-hoc question. To our knowledge, there is no validated measure for this specific concept. However, the absence of missing data for this question provides support for its acceptability. Future studies should investigate the relationship between this indicator and measures related to patient safety culture and adverse events. We cannot calculate a response rate and we cannot exclude the potential for sampling bias. Participants off work for depression, burnout or other causes may not have received professional mailings. However, we have disseminated this survey at multiple timepoints in attempts reach these participants. Additionally, the survey was disseminated through social networks and our geographical coverage seems adequate to increase geographical exhaustivity. The threshold for categorizing 'High' and 'Low' fear groups is somewhat arbitrary and may underrepresent the issue. This categorization simplifies the complex spectrum of fear experiences. Notably, experiencing fear “at least once a month” or “a few times a month” is also concerning. The three sociodemographic variables—age, sex, and personal social support—could not be effectively synthesized into a latent variable. Consequently, they could not be included in the SEM and were not examined as such in the multivariable analysis. A last shortcoming of our study is the absence of data on whether the subjects committed clinical errors, how those errors were handled, and the time elapsed from the error to the study. Future research needs to incorporate a qualitative methodology, such as focus groups or simulation scenarios, to address this gap. This approach would provide deeper insights into the fear of making mistakes, as currently, there is no specific questionnaire addressing this construct.



Conclusion

The fear of clinical error among HCW is associated with key factors influencing patient safety, highlighting the importance of this aspect of HCW experience in safety considerations. Incorporating this concepts into patient safety culture assessment could add valuable insights and may serve as a means to proactively enhance patient safety in healthcare settings.
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Introduction: Job satisfaction, based on professional and non-professional factors and individual characteristics of employees, is an important element influencing both the quality of care provided and employee turnover.
Material and method: The study included 137 paramedics employed in field teams and hospital emergency departments. The Job Satisfaction Scale (SSP), the Minnesota Job Satisfaction Questionnaire (MSQ), the Utrecht Work Engagement Scale (UWES), and the Three Dimensional Strength of Group Identification Scale (TSIG) were used to collect the data.
Results: The average job satisfaction score measured with SSP in the studied group of paramedics was 24.50 and the average job satisfaction score measured with MSQ was 74.16. The average value of the group identification in the study sample was 61.15. Of the three subscales, the highest scores were obtained in the affect toward the group subscale −22.44, and the lowest in the cognitive centrality subscale −18.78. The analysis showed that job satisfaction positively correlated with social identification (r = 0.43) and the ingroup ties (r = 0.43), cognitive centrality (r = 0.34) and ingroup affect (r = 0.37).
Conclusions: The studied group of paramedics showed moderate job satisfaction (measured with SSP) and work engagement, with a simultaneous high level of job satisfaction (measured with MSQ) and social identification with the professional group. Social identification of studied paramedics varied depending on gender. Women showed higher levels of cognitive centrality, which might mean that they might have had greater need to categorize themselves as paramedics.
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Introduction

In Poland, as in many other countries, the entire emergency medical system in pre-hospital care is based on paramedics, a profession that is the first link in pre-hospital care. Their work environment is associated with psychophysical threats that result in increased levels of stress, burnout, sickness absence, which also results in employee turnover and reduced job satisfaction (1). A paramedic performs medical services in unpredictable conditions. There is necessity to quickly make accurate decisions (2).

In many countries around the world, the problem of lack of job satisfaction in the professional group of paramedics is beginning to be noticed. Workload has caused a significant increase in the rate of depression and dissatisfaction in this professional group. In the USA, the annual turnover of paramedics was approximately 10% (3). In Israel, the turnover rate was even higher, reaching 42% after 2 years, and 90% with work experience of more than 10 years (4). In Germany, 54% of paramedics declared their intention to leave the profession, and 46% were dissatisfied with their work (5). The departure of experienced paramedics with many years of work experience is a threat not only to employers, but also to other employees due to the disruption of personal relationships (6). Paramedics' job is characterized by numerous stressors related to the necessity to come into contact with, among others: victims of traffic accidents in critical condition, seriously injured children and young people. In this profession there is also a lot of time pressure, which is an important psychologically burdensome factor, constant high physical effort caused by working in a two-person team, as well as work in special conditions and external threats that cause a feeling of anxiety about one's health and life while providing help.

Both internal and external stressors are important determinants of job satisfaction (7). An employee's job satisfaction is most often influenced by professional, non-professional and individual factors related to the employee. Professional factors include: salary, opportunity for professional development (promotion), opportunity for personal development, achievements, recognition and respect from superiors, independence (level of autonomy), supervision (with regard to the level of control), working conditions (e.g., equipment, working time, social benefits), team cooperation (e.g., nature of bonds with other people, level of competition), stress (resulting from the nature of work or role conflicts). Non-professional and individual factors related to the employee include: health, age gender cognitive abilities, length of service, and form of employment (8). An employee who is satisfied with his or her job is much more likely to show initiative at work, be loyal to the employer, and to have lower level of absenteeism (1). Job satisfaction and work engagement are factors that motivate employees and lead to positive attitudes toward work and high levels of individual performance (9). Paramedic's identity can be understood as a person's sense of self and relationships with others, which are influenced by professional characteristics, norms and values. According to Godfrey and Young (10), the professional identity of a paramedic was the result of his or her individual thinking, actions and professional sense (10). Social identification means identifying with another person or group, i.e., accepting the values and beliefs of other people (10). Social identification that shapes professional identity is a continuous and multi-stage process. Individuals build their professional identity in relation to perceptions of the expectations of those around them, including educators and mentors, colleagues, patients, employers and policy makers, as well as those outside their professional lives and society in general (11). According to Chomatowska et al., the professional identity of paramedics is shaped by the values and motivations which determine the choice of the field of study and the acquired competences (12). Social identification is a process that occurs simultaneously at both the individual level (psychological adaptation) and the collective level (achieving acceptance and full participation in the professional environment), and therefore, research and measurement of professional identity are not easy tasks (13). Social identity theory is important in the development of professional identity which has interdisciplinary characteristics in relation to health care system employees (14). Yazdannik et al. believed that professional identity was a form of social identity describing how a professional group creates ideals and values that were common to professionals of this group (15). According to many authors, one's own professional group can be an important factor in shaping professional identity (16, 17).


Objective of the work

The aim of the study was to assess the relationship between job satisfaction and social identification among paramedics.




Materials and methods


Study design and respondents

The research was carried out from May 2020 to February 2021 after obtaining the consent of the Bioethics Committee of the Jagiellonian University (No. 1072.6120.79.2018), the consent of the heads of the units where the research was conducted and the consent of the study participants. All participants gave written informed consent in accordance with the Declaration of Helsinki. The study sample consisted of paramedics employed in the units of the State Emergency Medical System in the area covering the voivodeships located in the south of Poland, i.e., the Subcarpathia and Lesser Poland. At the first stage of sample selection, units of the State Emergency Medical Services system (medical rescue teams, hospital emergency departments) were randomly selected. The sampling frame was the Register of State Emergency Medical Services (18). At the second stage of selection, paramedics were randomly selected. The selection frame was a list of paramedics in the selected units. In the third stage, randomly selected paramedics were invited to participate in the study. After they gave their written consent, the questionnaires were issued with a return envelope so that participation in the study ensured the anonymity of the respondent. Then the completed questionnaire was put by the participant into a box located in her/his workplace. The size of the trial was calculated using the method of covariance structure modeling, and the minimum size of the trial for our study was 96. The minimum size of the group was calculated by assuming the size of the general group-−22,481; the estimated fraction size (p)−50%; the significance level (α)−5% (0.05); and the permissible error (e)−10%. A total of 370 paramedics out of the 20,481 paramedics registered in Poland agreed to voluntarily participate in the study. Of the original 370, 137 of them were qualified to undergo the analysis.

It took research participants on average ~26 min (+/−12 min) to complete the set of research tools.



Research tools

The study used a diagnostic methods divided into three sections: the first part concerned the assessment of job satisfaction, in which standardized questionnaires assessing job satisfaction were used, i.e., the Job Satisfaction Scale (SSP), the Minnesota Job Satisfaction Questionnaire (MSQ) and the Utrecht Work Engagement Scale (UWES). Second part concerned the assessment of social identification, in which the Three Dimensional Strength of Group Identification Scale (TSIG) was used. Third part was an original survey questionnaire containing questions regarding sociodemographic data (i.e., age, gender, education level, marital status, place of residence, having children) and data regarding the professional situation (i.e., place of work, work experience, sickness absence).

Job Satisfaction Scale (SSP) by Zalewska (19) concerns the conscious cognitive evaluation of work based on personal criteria. It consists of five statements: 1/“in many respects my job is close to ideal”, 2/“I have great working conditions”, 3/“I am satisfied with my job”, 4/“so far I have managed to achieve what I wanted” and 5/“if I had to decide again, I would choose the same job” (19). Each statement is assessed using a 7-point Likert scale, i.e., from 1 strongly disagree to 7 strongly agree. The higher the total obtained score, the more satisfied the respondent is with work. The internal consistency of the scale measured by Cronbach's alpha coefficient ranges from 0.814 to 0.888, and in the tested sample it was 0.816. The theoretical minimum and maximum values of the scale are 5 and 35, respectively, and the theoretical mean is 20 (19).

The Minnesota Satisfaction Questionnaire (MSQ) developed by Weiss et al. (20) consists of 20 statements that describe various aspects of work. For each of the 20 items, the respondent selects one answer from five possible ones: “very dissatisfied”, “dissatisfied”, “neither yes nor no”, “satisfied”, “very satisfied”. Depending on the category, each answer is assigned a value from 1 to 5. After summing up all the answers, the overall score is calculated (20). The Cronbach's alpha coefficient of the original tool ranged from 0.84 to 0.91, and in the study sample it was 0.895. The higher the total score, the greater the job satisfaction. The theoretical minimum and maximum values of the MSQ are 20 and 100. respectively, the theoretical mean is 60.

The Utrecht Work Engagement Scale (UWES) developed by Schaufeli and Bakker contains 17 statements rated on a 7-point response scale from 0 (“never”) to 6 (“always/every day”). The UWES provides general score as well as scores on three subscales: vigor, dedication and absorption. Vigor is assessed by six statements relating to high energy levels, resilience while working, willingness to invest efforts, perseverance and tenacity while facing difficulties. Dedication is assessed using five statements that are related to the sense of meaning in the work performed, its purposefulness, significance and feeling enthusiasm, inspiration, pride and challenge while working, being dedicated to it. Absorption is assessed by six statements that refer to the feeling of being completely absorbed by one's work to such an extent that one forgets about the passage of time and other things around him or her, so that it is difficult to break away from the activities performed. It refers to being fully concentrated and having difficulties with detaching oneself from work as time passes quickly when the person in involved in his or her work. Cronbach's alpha coefficients of the overall score range from 0.91 to 0.96, and of the individual subscales the Cronbach's alpha were: 0.83; 0.92; 0.82, respectively. In the examined sample, the following coefficients were obtained: 0.916 for the general scale and for the subscales, respectively: 0.778; 0.828; 0.825. The higher the score, the greater the work engagement. The minimum theoretical value is 0, the maximum is 102, the theoretical mean is 51. In the subscales of vigor and absorption, the theoretical minimum and maximum scores were 0 and 36, respectively, and the theoretical mean was 18, while in the subscale of dedication, the theoretical minimum score was 0 and the maximum 30 and the theoretical average was 15.

To assess social identification, the Three-Dimensional Strength of Group Identification Scale (TSIG) by Cameron J. was used. The scale measures the overall strength of social identification, specifying values for three components of identification. It consists of three subscales: ingroup ties, cognitive centrality, and ingroup affect. Cronbach's alpha coefficients of ingroup ties scale range from 0.76 to 0.84, of the cognitive centrality scale 0.96–0.78, and of the ingroup affect scale 0.77–0.82. In the examined sample, the Cronbach's alpha coefficient of the scale was 0.732, and of the subscales: 0.686; 0.607; 0.749. The higher the score, the greater the social identification. The social identification subscales allow to describe the ingroup ties (the higher the score, the stronger the bonds), the cognitive centrality of one's own group (the higher the score, the more important the group for a given person) and the ingroup affect (the higher the score, the more positive the affect). The theoretical minimum and maximum values for the entire scale are 12 and 84, respectively, and the theoretical mean is 48. For all three subscales, the theoretical minimum scores were 4, and maximum scores were 28, and the theoretical means were 16 (21).



Statistical analysis

The results were analyzed using the IBM SPSS 8 package. In the case of quantitative variables, descriptive statistics methods were used, such as: arithmetic mean ([image: Exponentiation symbol with base 'x' and exponent 'y', representing 'x to the power of y'.]), standard deviation (SD), minimum (Min), maximum (Max), median (Me). Qualitative variables were presented as the number (n) and frequency (%). The analysis of the significance of differences between mean values in the compared groups was carried out while maintaining the applicable rules for the selection of statistical tests. For this purpose, the distribution of the studied quantitative variables was assessed using the Kolmogorov-Smirnov test. Student's t-test was used to assess the significance of differences between two groups. Linear regression analysis was also performed. In all analyses, effects for which the p probability value was lower than the assumed significance level of α = 0.05 (p < 0.05) were considered significant.




Results

The research was conducted among 137 paramedics from two voivodeships: Lesser Poland (n = 69, 50.4%) and Subcarpathian (n = 68, 49.6%). The overall work experience of the respondents ranged from 0.5 years to 45 years (x̄ = 17.08 years; SD = 11.17 years), while in the position of a paramedic it ranged from 0.5 years to 38 years (x̄ = 11.31 years; SD = 7.42 years). They have worked in their current job for 0.5 years to 38 years (x̄ = 11.39 years; SD = 9.45 years). Of the respondents, nearly one third held managerial positions (n = 43.; 31.4%). Women constituted 12.4% (n = 17), and men 87.6% of respondents (n = 120). The age of the respondents ranged from 24 to 63 years (x̄ = 39.34 years; SD = 10.19 years). 37.9% of respondents lived in a village (n = 52), a small town with up to 50.000 inhabitants −28.5% (n = 39), the remaining 33.6% (n = 46) lived in medium-sized or large cities. 78.3% (n = 107) of the surveyed paramedics were in stable formal and informal relationships. 72.3% (n = 99) of the respondents declared having children, mainly two children (n = 56; 40.9%). The majority of the surveyed group had higher education level and a bachelor's degree in emergency medical services (n = 91; 66.4%). The surveyed paramedics worked in the State Emergency Medical Service system: in Hospital Emergency Departments (HED) (n = 12; 8.8%), emergency medical teams (EMT) (n = 95; 69.3%) or in both units: HED and EMS (n = 30; 21.9%). Paramedics worked from 7 to 144 h per week (x = 63.31, SD = 22.74), with only 9.5% of paramedics (n = 13) working up to 40 h a week, and 45.3% of paramedics working between 40 and 60 h a week (n = 62), between 60 and 80 h −24.1% (n = 33), and over 80 hours a week −21.2% of respondents (n = 29). 65.7% (n = 90) of paramedics declared no sickness absence during the year preceding the study. Most often, paramedics were on sick leave lasting from 1 to 10 days (n = 29; 21.2%) (Table 1).


TABLE 1 Characteristics of the study sample.

[image: Table of study sample characteristics displaying gender, age, place of residence, marital status, education level, workplace, hours worked per week, and sickness absence. Categories with their respective number (N) and percentage (%) include: Men (120, 87.6%), Women (17, 12.4%); Ages 24-34 (48, 35.0%), 35-45 (53, 38.7%), 46-55 (26, 19.0%), 56-63 (10, 7.3%); Residence in village (52, 37.9%), town (39, 28.5%), city (46, 33.6%); Marital statuses ranging from married to widowed; Secondary school (46, 33.6%), Bachelor’s degree (91, 66.4%); Workplaces include hospital departments and teams; Varying work hours and sickness absences.]

The average result of the Job Satisfaction Scale (SSP) in the studied group of paramedics was 24.50 (SD = 5.35; Me = 25; Min = 8; Max = 35). This result indicates average job satisfaction (the cognitive aspect of it). The average result of the Minnesota Satisfaction Questionnaire (MSQ) in the group of paramedics was 74.16 (SD = 9.60; Me = 73, Min = 51, Max = 100), which indicates high job satisfaction. The overall result of the work engagement measured by the Utrecht Work Engagement Scale (UWES) in the study sample of paramedics was 66.86 (SD = 14.66; Me = 66, Min = 29, Max=102). The highest results were observed in the vigor subscale −23.93 (SD=5.20) and the lowest in the absorption subscale −21.35 (SD = 6.14). The results indicate average level of work engagement among the studied paramedics (Table 2).


TABLE 2 Descriptive statistics of the results of work engagement measured with the Utrecht Work Engagement Scale (UWES).

[image: Table showing work engagement statistics with subscales: vigor, dedication, and absorption. Columns display mean, standard deviation, median, minimum, and maximum values. Overall work engagement mean is 66.86, vigor 23.93, dedication 21.58, and absorption 21.35.]

The average value of the social identification (TSIG) in the study sample was 61.15 (SD = 11.01). Of the three subscales, the highest scores were obtained in the ingroup affect subscale −22.44 (SD = 4.17), and the lowest in the cognitive centrality subscale −18.78 (SD = 4.24). The results indicate high social identification in terms of the overall score and ingroup affect The results in the cognitive centrality subscale in the studied group were average, which indicates a moderate belief in the importance of the group of paramedics for the study participants. The analysis showed that the paramedics who took part in the study identified highly with their professional group, especially in the terms of ingroup affect, meaning that they had positive emotional attitude toward colleagues who were also paramedics (Table 3).


TABLE 3 Three-Dimensional Strength of Group Identification Scale (TSIG)—descriptive statistics of the overall score and subscales of the tool.

[image: Table showing statistics for subscales: Social identification has a mean of 61.15, standard deviation 11.01, median 61, minimum 25, and maximum 84. Ingroup ties: mean 20.41, standard deviation 6.23, median 20, minimum 8, maximum 28. Cognitive centrality: mean 18.78, standard deviation 4.24, median 18, minimum 5, maximum 28. Ingroup affect: mean 22.44, standard deviation 4.17, median 23, minimum 9, maximum 28. Min stands for minimum, Max for maximum.]

The analysis showed a statistically significant relationship between gender and cognitive centrality, i.e., the component of professional social identification, which indicates how important being part of a group was for a given individual. A significantly higher cognitive centrality scores were found in women when compared to men (21.41 vs. 18.41; p = 0.003) (Table 4).


TABLE 4 Assessment of gender differences in the context of job satisfaction (measured with SSP and MSQ) work engagement (measured with UWES) and social identification (measured with TSIG).

[image: A table compares professional satisfaction and social identification between women and men. Categories include job satisfaction (SSP and MSQ), work engagement, vigor, dedication, absorption, social identification, ingroup ties, cognitive centrality, and ingroup affect. Each entry shows the number of participants (N), mean, standard deviation (SD), and p-value, with most p-values greater than 0.05 except for cognitive centrality (p = 0.003).]

There was no correlation between the age of the respondents and professional satisfaction or social identification (p > 0.05) (Table 5).


TABLE 5 Assessment of the relationship between job satisfaction, social identification and the age of the respondents.

[image: Table showing professional satisfaction and social identification metrics across different age groups. Categories include job satisfaction, work engagement, vigor, dedication, absorption, social identification, ingroup ties, cognitive centrality, and ingroup affect. Statistics are given for age groups 24-34, 35-45, and 46-63, with corresponding sample size (N), mean, standard deviation, and p-values, which are all greater than 0.05.]

The analysis showed that job satisfaction positively correlated with social identification (r = 0.43) and the ingroup ties (r = 0.43), cognitive centrality (r = 0.34), and ingroup affect (r = 0.37). The analysis showed that social identification was positively related to job satisfaction.

Moreover, it was shown that social identification positively correlated with vigor (r = 0.40), dedication, work engagement (r = 0.36) and job satisfaction. The ingroup ties correlated with vigor (r = 0.34) and dedication (r = 0.32). Cognitive centrality positively correlated with work engagement (r = 0.41), vigor (r = 0.38), dedication (r = 0.41) and absorption (r = 0.33). The ingroup affect component of social identification correlated positively with vigor (the energetic component of work engagement) (r = 0.36). The analysis showed that social identification was positively associated with job satisfaction and work engagement (Table 6).


TABLE 6 Pearson's r correlations of the social identification scale and its subscales with job satisfaction, and work engagement.

[image: Correlation matrix showing relationships between variables and social factors. Job satisfaction, work engagement, vigor, dedication, and absorption are correlated with social identification, ingroup ties, cognitive centrality, and ingroup affect, with significance levels noted by asterisks.]

In order to verify the differences between social identification and job satisfaction and work engagement, the surveyed paramedics were divided according to the median (Me = 61) into two groups: paramedics with a higher and lower level of social identification. The analysis showed that the level of social identification among the surveyed paramedics differentiates almost all variables. This means that this variable might play an important role in terms of job satisfaction, and work engagement.

Paramedics who identified stronger with their professional group when compared to those who identified with it to a lesser extent had significantly higher job satisfaction scores measured by SSP, and therefore their overall cognitive assessment of job satisfaction was significantly higher than that of their colleagues who were less identified with the professional group of paramedics. Paramedics who identified stronger with their group, when compared to paramedics who identified with their group to a lesser extent, had also significantly higher job satisfaction scores (measured by MSQ) with various aspects of work. People who identified with their group to a lesser extent experienced significantly lower job satisfaction measured by MSQ. Paramedics with higher levels of social identification experienced significantly higher levels of work engagement when compared to paramedics with lower level of social identification. Employees who identified stronger with the professional group of paramedics was significantly more involved in their duties than their colleagues who identified with other paramedics less. The analysis showed that people with higher level of social identification, when compared to people with a lower level of social identification, reported higher results of job satisfaction (measured both by SPP and MSQ) and work engagement (Table 7).


TABLE 7 Results of the student's t-test in the study sample regarding the studied variables.

[image: Table comparing variables of job satisfaction and work engagement across different levels of social identification. For job satisfaction (SSP), lower social identification has a mean of 22.63 and higher social identification 26.29, with a t statistic of -4.231, degrees of freedom 134, and p-value 0.001. For job satisfaction (MSQ), lower social identification has a mean of 71.52 and higher 76.53, with a t statistic of -3.130, degrees of freedom 132, and p-value 0.002. For work engagement, lower social identification has a mean of 61.28 and higher 72.13, with a t statistic of -4.613, degrees of freedom 133, and p-value 0.001.]

To verify whether and to what extent the level of job satisfaction in people with different levels of social identification can be explained by work engagement, a regression analysis was performed in both groups of employees (with lower and higher levels of social identification). The results obtained indicate different levels of explained variance in job satisfaction results among paramedics with different levels of social identification. In paramedics with lower social identification, work engagement explained ~24.8% of the variance (variability) in job satisfaction scores (Model 1), while in paramedics with higher social identification, work engagement could explain up to 26.6% of the variability in job satisfaction scores (Model 2) (Table 8).


TABLE 8 Linear regression models of job satisfaction among paramedics with lower and higher levels of social identification.

[image: Table showing regression analysis for different levels of social identification. Model 1 for lower identification has F value 22.722, significance 0.001, R 0.509, R² 0.259, corrected R² 0.248. Model 2 for higher identification has F value 25.322, significance 0.001, R 0.527, R² 0.277, corrected R² 0.266. Both models include predictors: constant and work engagement, with corresponding coefficients and significance values.]



Discussion

There are many factors in the work environment of a paramedic that may pose significant psychosocial risks. These include: significant emotional burden due to the involvement of paramedics in life-threatening situations and exposure to serious health problems of patients, aggression and violence from patients, their family members and third parties, sleep and eating disorders or musculoskeletal strain resulting from the nature of the work. Most of these threats (22, 23) became significantly visible during the COVID-19 pandemic (1, 24). Taking into account the importance of the issue and the relatively small number of studies in relation to the work of paramedics, own research was undertaken to assess the relationship between job satisfaction and identification with the group of paramedics. The research showed an average overall level of job satisfaction among the surveyed paramedics, and these results are consistent with those obtained in studies conducted in Germany and Korea (25). In the studied group of paramedics the highest level of job satisfaction was demonstrated by respondents aged 35–45, and the lowest by young people aged 25–34. Similar results were obtained in studies conducted by Blau (26). In turn, in the study conducted by Lee et al. (25), the highest satisfaction was reported by respondents aged 30–40, and the lowest by younger people. These results support the findings of other researchers, which demonstrate that with age, employees increasingly value autonomy at work, significantly enhancing their sense of satisfaction. This relationship between autonomy (as a job characteristic) and satisfaction is stronger among employees with more years of age and work experience (27).

Moreover, it was shown that men had higher job satisfaction scores compared to women. The Nawrouzi-Kia study also showed that women reported higher job satisfaction (28), which was not confirmed by own research, which did not show the impact of gender on the level of job satisfaction. The research results taking into account gender are not consistent both in terms of job satisfaction and burnout (28). The study conducted by Basabr et al. showed a negative and significant relationship between gender and job satisfaction, but the comparison concerned men in pre-hospital emergency services and women in hospital settings (29). A study conducted by van der Ploeg et al. (30) showed that factors such as lack of social support from colleagues and superiors, as well as poor communication, turned out to be significant predictors of low job satisfaction, post-traumatic stress disorder, symptoms of burnout and fatigue (31). Many studies have found that support from colleagues is associated with a lower incidence of burnout and a higher level of job and life satisfaction among health care workers (32, 33). Another study showed that low job satisfaction in paramedics is significantly associated with safety outcomes and burnout (33). Aiken et al. found that in hospitals with a positive work environment, nurses showed greater job satisfaction, which translated into better quality of activities performed and safety of care, as well as more satisfied patients. Improving hospital working conditions could be an organizational strategy to improve patient outcomes and retain skilled staff (34). According to Springer (35), employees who feel satisfied in their private lives will tend to be more satisfied with their work, while people who were dissatisfied with their private lives will tended to have a negative assessment of job satisfaction (36). In a study conducted in the United States, 59.4% of surveyed nurses showed high job satisfaction and their satisfaction was positively related to work engagement. Nurses with high job satisfaction were less likely to report the desire to leave the job (37). Duignan, Martin et al. obtained a similar result, also showing the relationship between job satisfaction and commitment, paying particular attention to the need to create an appropriate work environment in which nurses would be supported by their colleagues and superiors (38). Lack of job satisfaction and difficult working conditions accounted for a high rate of attrition among paramedics in Israel (4). Research conducted in Poland by Rasmus et al. showed that a large number of shifts had a negative impact on the paramedics' health, especially in the case of younger employees, and dissatisfaction with the current financial situation significantly contributes to job dissatisfaction (39). The analysis of own research showed that job satisfaction positively correlated with identification with the professional group in terms of ingroup ties, cognitive centrality and ingroup affect. This means that the more an employee identified with the group, the higher his or her job satisfaction score assessed via SSP was, and the higher the job satisfaction he or she achieved as measured via MSQ, the more he or she identified with his or her own group. Many studies have confirmed that one's own professional group is an important factor in shaping professional identity and identification with a group (17, 38). According to Johnston et al. (11), a strong professional identity is a known predictor of personal and professional satisfaction and is seen as the basis of successful practice in health professions (40). In turn, a study conducted in one of the hospitals in Libya showed that only 2.8% of medical workers were satisfied with their work, and as many as 36.31% were dissatisfied. The authors of the study identified four factors that had a direct negative impact on job satisfaction, i.e., comfort at work, treatment at work, remuneration and motivation (40). In own study, paramedics' satisfaction was at an average level. Similar results were obtained in the study by Yu et al. (41), showed that respondents with higher education had lower job satisfaction, while those with more than 12 years of work experience had higher job satisfaction (41). According to Li et al., this was probably due to employees with higher education having greater theoretical knowledge, which increased the expectations (42). In own research, the general work engagement of paramedics was high, with greater involvement shown by respondents aged 46–63 when compared to the group aged 35–45. No differences were found between people of different genders in terms of work engagement in the study sample. In Portugal, researchers compared the work engagement of paramedics, nurses and firefighters, where the paramedics constituted the largest group (n = 3,887). In the surveyed sample, general work engagement was rated highest by firefighters, including the vigor subscale, which as probably due to the organization of the rescue and firefighting system in Portugal, in which the vast majority of firefighters were unpaid volunteers very closely involved in performing their tasks and may result from readiness to make sacrifices and take risks in order to save life or property (43). In the work of another researcher conducted on a group of 120 nurses working in fifteen hospital wards of the Provincial Hospital in Jelenia Góra, statistical analysis did not show any relationship between age, education level, work experience and work engagement of the surveyed nurses. The impact of management processes on the level of nurses' work engagement was analyzed. The salary was the main factor lowering commitment. Nurses very often indicated work ergonomics as a factor that influenced work engagement, management's interest in nurses' problems and needs, and employment stability. 30% of respondents indicated the involvement of the management staff had an impact on the creation of a good atmosphere at work (44). In turn, in the research conducted by Załuski and Makara-Studzińska, the aim was to learn about the mutual relationships between emotional work, the level of work engagement and the occurrence of burnout syndrome in a group of nurses working in hospital wards. These studies showed that frequent suppression and hiding of negative emotions correlated with limited interpersonal contacts in the workplace, which was negatively perceived by the employee, and was closely related to the expectations toward the workplace and the emotional competences of employees. Frequently occurring suppressed negative emotions lead to a gradual decline in work engagement (45). Statistical analysis in own research showed that social identification positively correlated with the subscales of work engagement. The results obtained may indicate the subjective perception of the possibility of obtaining various forms of help from colleagues. Ellemers et al. conducted an experiment in which they induced subjects to weakly or strongly identify with a group of people invented for the purpose of the study who “reasoned” inductively. Researched people who felt strongly identified with the group were much less willing to change the group that had a higher status, as opposed to people with lower identification (46). Van Vugt and Hart assessed the impact of group identification on loyalty to the own group. The subjects were offered the opportunity to earn much larger amount of money, but the condition was to leave the group created for the experiment. All three studies conducted by researchers showed that people with high social identification decided to leave the group less often (47).

The area related to job satisfaction among medical staff should be of great importance to management. A high level of job satisfaction directly impacts the wellbeing of employees, which is particularly crucial in the demanding medical environment. When medical staff feel good in their workplace, their levels of motivation and engagement increase, leading to higher productivity and efficiency. Satisfied employees are more likely to take initiative, perform their duties better, and maintain positive relationships with patients, which ultimately can lead to better health outcomes. Therefore, investing in initiatives that improve job satisfaction is essential for achieving organizational success in the healthcare sector.


Research limitations

The limitations of this research are the sample size and method of selecting the group for research covering one region and the duration of the research. The research was conducted during the COVID-19 pandemic, which significantly limited access to the study sample and might have affected the results obtained. The research was cross-sectional. In the future, it is worth undertaking longitudinal research in the group of paramedics.

The strength of this study is the professional group selected for analysis, which has not been the subject of many studies so far, especially in relation to the issues described. Most of the research so far has been conducted among doctors and nurses.




Conclusions

The studied group of paramedics was characterized by moderate job satisfaction (SSP scores) and work engagement, with a simultaneous high level of job satisfaction (MSQ scores) and social identification with the professional group. Social identification of paramedics positively correlated with job satisfaction and work engagement, which indicates the importance of this factor for the assessment of professional satisfaction. Sociodemographic variables did not significantly differentiate the level of job satisfaction (measured by SSP or MSQ) or work engagement among paramedics. Social identification of paramedics varied depending on gender. Women showed higher levels of cognitive centrality, suggesting the cognitive prominence of the professional group of paramedics in women. Systematic research on job satisfaction of paramedics can provide important information on factors affecting the quality of work performed, which will enable the adaptation of working conditions in order to increase professional satisfaction and improve the standards of medical services provided.
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Background: Nursing occupational fatigue has emerged as a critical issue affecting the safety and health of nurses. This phenomenon not only impairs nurses’ performance and mental well-being but also poses risks to patient safety and the quality of care provided. This study focuses on endoscopic nurses to explore the mediating role of positive coping styles between sleep quality and occupational fatigue, aiming to identify effective strategies to alleviate fatigue, thereby improving the work environment and enhancing healthcare quality.
Methods: From July to August 2023, a cross-sectional design was used to select 258 endoscopy nurses from 25 top-three hospitals in 14 cities across 5 provinces in China. Data was collected through general information questionnaires, Fatigue assessment instrument, Pittsburgh sleep quality index, and Simple Coping Style Questionnaire. A structural equation model of sleep quality – positive coping style – occupational fatigue was constructed using Amos 26.0, and Bootstrap was employed to test the mediating effect.
Results: The results showed that the mean scores of sleep quality, occupational fatigue, and positive coping style for endoscopy nurses were 8.89 ± 4.13, 17.73 ± 5.64, and 18.32 ± 10.46, respectively. Positive coping style were negatively correlated with sleep quality and occupational fatigue (p < 0.001). Positive coping style partially mediated the relationship between sleep quality and occupational fatigue, with a mediating effect value of 0.253, accounting for 42.10% of the total effect.
Conclusion: Sleep quality can indirectly affect the level of occupational fatigue through positive coping style. Nursing managers should enhance nurses’ positive coping skills, improve nurses’ sleep quality, and reduce occupational fatigue among nurses.
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1 Introduction

Occupational fatigue of nurses refers to a multidimensional state in which nurses face excessive demands and stressors at work or in the environment, resulting in certain disturbances in their body, cognition and normal working ability (1).

With the rapid development of endoscopic diagnosis and treatment technology, the role functions and professional capabilities of endoscopic nurses are constantly increasing. Due to the complexity and particularity of the post, the occupational fatigue detection rate of endoscopic nurses reached 57.32%, which easily led to decreased work efficiency, increased risk of errors and accidents, and emotional exhaustion, affecting the quality of endoscopic diagnosis and treatment and patient safety (2). Research has found that sleep quality is one of the independent predictors of fatigue levels among nurses (3). Nurses with sleep disorders are 2.9 times more likely to experience occupational fatigue (4).

Positive coping style refer to the characteristic of individuals actively adjusting their cognition and behavior to adopt a positive attitude and approach to adapt to a stressful environment when adapting to stressful events (5, 6). Studies indicate that choosing positive coping styles not only represents behavioral or cognitive attempts but also effectively mitigates the adverse impact of potential or actual difficulties on physical and mental health (7). A cross-sectional survey conducted in China illustrates the pivotal role of positive coping styles in regulating occupational stress and promoting occupational health, significantly influencing individual well-being and mental health (8). Specifically, nurses employ positive coping style to manage work stress, enhance psychological capital, and consequently improve their mental health (9). Research further reveals a negative correlation between positive coping and sleep quality (10), while highlighting its positive effect on reducing levels of occupational fatigue (11). Therefore, the sleep quality of endoscopic nurses is likely influenced by their active coping styles, subsequently impacting their occupational fatigue.

Currently, there is a lack of research on the interaction mechanisms among positive coping style, sleep quality, and occupational fatigue, with even fewer studies focusing on endoscopy nurses. This study hypothesizes that endoscopy nurses could reduce the occurrence of occupational fatigue by improving their sleep quality, thereby encouraging them to adopt positive coping style. If the hypothesis is confirmed, nursing managers could implement targeted interventions to guide nurses in adopting positive coping style, thereby preventing the occurrence of occupational fatigue.



2 Materials and methods


2.1 Study design and participants

From July to August 2023, a cross-sectional design was employed to extract 14 cities from a random sample of five provinces in China. These cities were selected to represent the 34 provinces, and 25 of the top three hospitals were randomly selected from each city. Finally, 273 endoscopic specialist nurses were randomly recruited. A total of ten participants were excluded due to incomplete responses, and at least 10 % of the items were not answered. After excluding nine questionnaires that exhibited discernible patterns or illogical responses, 258 subjects were deemed eligible for the final analysis, resulting in an effective response rate of 96.63%. Figure 1 showed the process of participant selection.

[image: Flowchart detailing the selection process for a study: starts with 34 provinces in China, from which 14 cities in 5 provinces are picked via simple random sampling. From these cities, 25 leading hospitals are selected similarly. A total of 273 nurses specialized in digestive endoscopy are chosen based on criteria. An online survey is conducted, with 10 participants excluded for incomplete responses and 9 more for questionnaire violations. The final analysis includes 258 subjects.]

FIGURE 1
 The process of participant selection.


The inclusion criteria were the following: having worked in the endoscopy specialty for 1 year or more, being able to practice independently, and providing informed consent with a willingness to participate in the survey.

Exclusion criteria for this study include, Nurses who practice, study or retire; Absent nurses who are on leave or vacation; Accompanied by sleep apnea syndrome.

The sample size was estimated using the Kendall sample size estimation method (12), which recommends a sample size of 5 to 10 times the number of variables. Considering a 20% rate of invalid questionnaires, the required sample size was determined to be between 125 and 250 participants. Ultimately, this study included a total of 258 participants.



2.2 Ethical considerations

The study approved by the Ethics Committee of Deyang people’s Hospital (No. 2021-04-056-K01), and the personal information of participants was anonymously treated for privacy and confidentiality.



2.3 Research tools


2.3.1 General information survey form

The questionnaire was designed based on the summary analysis of domestic and foreign literature and expert consultation. Including age, gender, education level, marital status, professional title, years of working in endoscopy specialty, daily working hours, and weekly working days.



2.3.2 Fatigue assessment instrument

Fatigue Assessment Instrument (FAI) was developed by Joseph et al. (13) and Sinofication (Chinese translation and adaptation) was done by Wang et al. (14). The FAI includes 4 dimensions with a total of 29 items: global fatigue severity, situation specificity, consequences of fatigue and responsiveness to rest/sleep,. It uses a Likert 7-point scale for scoring, where each item score ranges from “completely disagree” to “completely agree”, corresponding to 1 to 7 points. The score for each dimension is calculated by averaging the scores of all items within that dimension, and the total score is the sum of the scores of the four dimensions, ranging from 4 to 28 points. Higher scores indicate more severe fatigue. The Cronbach’s α coefficient of this scale ranges from 0.70 to 0.92, and in this study, the Cronbach’s α coefficient ranges from 0.763 to 0.974.



2.3.3 Pittsburgh sleep quality index

The Pittsburgh Sleep Quality Index (PSQI) was developed by Buysse et al. (15) and translated and revised by Lu et al. (16). The PSQI comprises 7 dimensions with a total of 24 items, including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleeping medications and daytime dysfunction. It uses a Likert 4-point scale (0 to 3 points) for scoring. The total score ranges from 0 to 21 points, with higher scores indicating poorer sleep quality. A score greater than 7 suggests the presence of sleep disturbances. The Cronbach’s α coefficient for this scale is 0.845, and in this study, the Cronbach’s α coefficient is 0.773.



2.3.4 Simple coping style questionnaire

The Simple Coping Style Questionnaire (SCSQ) was developed by Folkman et al. (17) and was translated and revised by Xie (18). The SCSQ comprises 20 items divided into two dimensions: positive coping and negative coping. It uses a Likert 4-point scale (0 to 3 points), ranging from “not taking” to “frequently taking” corresponding to 0 to 3 points, respectively. Each dimension is scored independently. In this study, only the positive coping dimension was used to assess the positive coping scores of endoscopy nurses. The total score for this dimension ranges from 0 to 36 points, with higher scores indicating a greater tendency to adopt a positive coping style. The Cronbach’s α coefficient for this scale is 0.890, and in this study, the Cronbach’s α coefficient is 0.950.




2.4 Data collection

The researchers contacted the head nurses of endoscopy centers (rooms) in 25 top-three hospitals for assistance in distributing questionnaires. The survey was conducted online through the WeChat group for endoscopy nursing using the “Questionnaire Star” platform. The questionnaire included standardized instructions explaining the purpose, significance, and important points of the study. Participants were informed that they could voluntarily and anonymously complete the survey, with all items required to be answered. Each IP address or WeChat ID was restricted to one submission, and the submission time was set to 10 min. After the survey period ended, the researchers exported the data. Two researchers independently inputted and checked the data, excluding any questionnaires with clearly patterned responses or illogical answers.



2.5 Statistical analyses

SPSS 27.0 was used for analysis, Descriptive statistical methods of frequency and percentage were used to analyze the general data of endoscopic nurses, The scores of sleep quality, occupational fatigue and active coping style were analyzed by means of mean and standard deviation after normal distribution test. Pearson correlations were used to analyze correlations between factors. The Harman single factor test was used to Common Method Bias Test. Amos 26.0 was used to establish the structural equation model, and Bootstrapping was utilized to test for mediating effects. The test level was α = 0.05.




3 Results


3.1 General data of endoscopic nurses and univariate analysis of occupational fatigue in endoscopic nurses with different characteristics

A total of 258 endoscopic nurses were included in this study. The comparison of occupational fatigue scores among nurses with different genders, professional titles, years of service, daily working hours, and weekly working days showed statistically significant differences (Table 1).



TABLE 1 General data of endoscopic nurses and univariate analysis of occupational fatigue in endoscopic nurses with different characteristics (n = 258).
[image: A detailed table presents data on various variables, including gender, age, marital status, education level, professional title, registered nurse experience, daily working hours, and weekly working days. Each category includes sample size (n), mean and standard deviation (x̄ ± s), t or F values, and p-values. Significant differences are indicated, such as gender (p = 0.034), professional title (p = 0.033), registered nurse experience (p < 0.001), daily working hours (p < 0.001), and weekly working days (p = 0.002). Some values are compared using different layers, as indicated by superscripts.]



3.2 The scores of occupational fatigue, sleep quality, and positive coping styles in endoscopy nurses

The total scores for occupational fatigue, sleep quality, and positive coping styles in endoscopy nurses were (17.73 ± 5.64) points, (8.89 ± 4.13) points, and (18.32 ± 10.46) points, respectively. The detailed scores for each dimension and item can be found in Table 2.



TABLE 2 The scores of occupational fatigue, sleep quality, and positive coping styles in endoscopy nurses (n = 258).
[image: A table displaying variables related to sleep and fatigue with columns labeled: "Variables," "Dimensions/items," "Score range," and "Score situation." Each row details various aspects like total score of sleep quality, subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleeping medications, daytime dysfunction, total occupational fatigue score, global fatigue severity, situation specificity, consequences of fatigue, responsiveness to rest/sleep, and total positive coping style score, along with their corresponding scores and dimensions.]



3.3 Correlation analysis of occupational fatigue, sleep quality, and positive coping style in endoscopic nurses

Pearson correlation analyses for the main variables are presented in Table 3. The results showed that occupational fatigue was positively correlated with sleep quality (r = 0.521, p < 0.001), negatively correlated with active coping style (r = −0.572, p < 0.001), and negatively correlated with sleep quality and positive coping style (r = −0.505, p < 0.001).



TABLE 3 Correlation analysis of occupational fatigue, sleep quality and positive coping style in endoscopic nurses (n = 258).
[image: Correlation matrix showing relationships between variables: Sleep quality, Occupational fatigue, and Positive coping style. Sleep quality correlates with occupational fatigue (0.521**) and negatively with positive coping style (−0.505**). Occupational fatigue negatively correlates with positive coping style (−0.572**). Significance at 0.01 level.]



3.4 Common method bias test

The Harman single factor test was used to perform the common method bias test for all variables. The results show that there are 10 factors with feature root >1, and the variance explained by the first factor is 38.290%, which is less than the critical value of 40%, indicating that there is no serious common method bias in this study.



3.5 Analysis of the mediating effect of positive coping style on the relationship between sleep quality and occupational fatigue in endoscopy nurses

Amos26.0 software was used to build a structural equation model with positive coping style as the mediating variable, sleep quality as the independent variable, and occupational fatigue as the dependent variable. Maximum likelihood method was used to fit the model and modify the model, and finally the model was built, as shown in Figure 2. The model fitting results such as Table 4. All parameters are within the ideal range, indicating good model fit.

[image: Diagram showing relationships between sleep quality, positive coping style, and occupational fatigue. Sleep quality negatively affects positive coping style (-0.608) and directly influences occupational fatigue (0.348). Positive coping style negatively impacts occupational fatigue (-0.416).]

FIGURE 2
 Mediating model of occupational fatigue, sleep quality and active coping style in endoscopic nurses. ** Indicates that p < 0.01 and *** states that p < 0.001.




TABLE 4 Structural equation model fitting index (standardized).
[image: Table displaying project fit indices with five statistical tests: CMIN/DF, RMSEA, GFI, AGFI, NFI, IFI, and CFI. Each test shows its suggested reference standards, test results, and fit status. All tests meet or exceed standards, indicating a "YES" fit across the board.]

Bootstrap method was used to conduct 5,000 repeated samples with a confidence interval of 95% (excluding 0) to test the mediating effect of active coping styles on sleep quality and occupational fatigue. The results showed as follows: Sleep quality negatively predicted positive coping style (β = −0.608, p < 0.001), positive coping style negatively predicted occupational fatigue (β = −0.416, p < 0.001), and sleep quality positively predicted occupational fatigue (β = 0.348, p < 0.001). The positive coping style played a partial mediating role in the relationship between sleep quality and occupational fatigue. The mediating effect value was 0.253, and the total effect value was 0.601, accounting for 42.10% of the total effect, as shown in Table 5.



TABLE 5 Bootstrap analysis of the mediating effect of positive coping style between sleep quality and occupational fatigue.
[image: Table showing effects of a project with three rows: indirect, direct, and total effects. Columns provide standardized effect value, standard error (SE), 95% confidence interval (CI), p-value, and relative effect value percentage. Indirect effect: 0.253 standardized effect, 0.045 SE, 0.172-0.353 CI, 0.000 p-value, 42.10% relative effect. Direct effect: 0.348 standardized effect, 0.082 SE, 0.183-0.510 CI, 0.000 p-value, 57.90% relative effect. Total effect: 0.601 standardized effect, 0.055 SE, 0.485-0.699 CI, 0.000 p-value, 100.00% relative effect.]




4 Discussion


4.1 Analysis of the current status of sleep quality, positive coping style, and occupational fatigue in endoscopy nurses

The results showed that the sleep quality score of endoscopic nurses was (8.89 ± 4.13), slightly higher than that of emergency department (ED) nurses (8.2 ± 3.9) and general nurses (19, 20), indicating that the sleep quality of endoscopy nurses is not optimistic. The specialty’s work involves strong technical expertise, high precision in surgical assistance, large workloads, and overburdened work hours. These factors negatively impact their sleep. Compared to general nurses, frequent close contact with patients increases the likelihood of workplace violence compared to general ward nurses (21), which can easily lead to lower job satisfaction in career development, generating anxiety and stress, and consequently reducing sleep quality. In contrast, ED nurses face more night shifts and irregular work schedules but benefit from a team-based work model that provides significant peer support, alleviating work-related stress and improving sleep quality. Managers could mitigate the sleep conditions of endoscopy nurses by implementing positive measures such as strengthening specialized knowledge training, introducing flexible scheduling, providing team support, and reasonably allocating human resources.

The positive coping style score of endoscopic nurses was (18.32 ± 10.46), which was at the medium level, lower than Wu et al. (22). This may be related to the high proportion of young and middle-aged married women and junior titleholders included in this study. The relatively younger age structure and lack of work experience mean fewer coping measures and limited forms. When bearing the responsibility of caring for family members and handling complex surgical procedures, they may need to invest more energy and time to adapt, making it difficult to balance and switch between work and life, thus lacking the ability to handle problems positively. In terms of age structure and work experience, endoscopic nurses are younger and have less work experience compared to subjects in other studies, which is associated with lower positivity in coping styles (23). The influence of marital status and family responsibilities on coping styles should not be ignored. Married endoscopic nurses also face balance pressure. Moreover, professional titles significantly impact coping strategies. Lower professional titles may imply reduced recognition and career growth opportunities, leading to decreased job satisfaction and motivation, and consequently, less effective coping mechanisms (24). Managers should pay close attention to the cultivation of positive coping style among endoscopy nurses, such as improving the work environment, providing mental health support, offering career development opportunities, and enhancing team building to promote the adoption of a positive attitude in coping with stressful events.

The occupational fatigue score was (17.73 ± 5.64), and the detection rate of occupational fatigue was 60.9%, which was at the medium level, higher than the results of Fatma et al. (25). This may be related to the heavy workload in endoscopy, lack of adequate rest and recovery time, the mismatch of endoscopy nurses’ role functions and practical abilities, low levels of professional respect, relatively weak sense of professional value, and long-term exposure to environments with patients’ blood, body fluids, chemical disinfectants, and radiation (26, 27). Comparing workloads, endoscopy nurses often face intense and demanding tasks similar to those in emergency departments and intensive care units, but with distinct procedural challenges (28, 29). Rest and recovery time is often insufficient, paralleling findings in other high-stress nursing environments (30). Professional respect and value are crucial; studies in various nursing fields indicate that higher professional respect correlates with lower fatigue levels (31). This suggests that managers should implement targeted coping strategies to alleviate work stress, enhance training for professional identity, improve specialized practical capabilities, and reduce occupational fatigue in endoscopy nurses.



4.2 The correlation between sleep quality, active coping style, and occupational fatigue in endoscopic nurses

This study showed that the sleep quality and scores of all dimensions of endoscopic nurses were positively correlated with occupational fatigue, among which Subjective sleep quality (r = 0.428, p < 0.001) and sleep efficiency (r = 0.411, p < 0.001) were the most correlated with occupational fatigue, indicating that the poorer the sleep quality of the nurses, the higher their occupational fatigue scores, which is consistent with the findings in literature (32). Long working hours, high stress, and irregular work schedules can disrupt the individual’s biological clock and normal sleep–wake cycle, leading to difficulties falling asleep and decreased sleep quality (33). Prolonged insufficient sleep quality can result in sluggish thinking, distraction, diminished cognitive function, memory decline, and increased feelings of fatigue and tension, which can trigger and exacerbate occupational fatigue. According to the effort-recovery (E-R) model (34), when an individual’s psychophysiological system is activated by work demands and accumulated fatigue, recovery becomes a relaxing process, enabling the individual to return to baseline from a fatigued state. Evidence from empirical studies indicates that reducing working hours, avoiding overtime, increasing the number of nursing positions, extending night shift rotation cycles, and maintaining regular sleep schedules can effectively improve nurses’ sleep quality and reduce recovery time from fatigue (35, 36). High-quality sleep not only helps restore physical and mental energy, enhance work efficiency and creativity, but also maintains emotional stability and work-life balance, thereby reducing the occurrence and severity of occupational fatigue. These measures have a significant positive impact on the overall health and job performance of nurses. Managers can promote fatigue recovery by reasonably arranging work, avoiding overwork and interruptions during non-working hours, and providing ample rest and sleep time after work.

Positive coping style was negatively correlated with occupational fatigue. Existing research indicates that when nurses experience work-related stress, maintaining a positive and optimistic attitude, adopting healthy lifestyle habits, and actively seeking family and social support are effective to alleviate fatigue and promote physical and mental health (37, 38). According to the stress and coping model (7), after experiencing external negative stimuli, individuals can actively seek social support and assistance to reduce the impact of negative events and positively adjust to cope with stress. Positive coping style encourage endoscopy nurses to take proactive measures to solve problems and effectively manage themselves when facing stressors that lead to occupational fatigue. By cultivating healthy lifestyles and improving sleep quality, these strategies help reduce occupational fatigue (39, 40). It suggests that managers should strengthen the training of nurses in positive coping skills to mitigate the negative impacts of occupational fatigue and poor sleep quality.



4.3 The mediating effect of positive coping style on sleep quality and occupational fatigue in endoscopy nurses

The results of mediation analysis showed that active coping strategies played a partial mediating role between sleep quality and occupational fatigue. It is suggested that sleep quality can directly influence occupational fatigue, as well as indirectly influence it through positive coping style. According to the cognitive appraisal theory of stress (41, 42), high work pressure and workload can induce anxiety, depression, and other negative psychological symptoms. Effective coping strategies influence how individuals perceive and respond to these stressors, thereby affecting their adaptability and health outcomes.

When suffering from stressors affecting sleep disorders, endoscopic nurses adopt positive coping methods, transform work pressure into internal motivation, and actively self-adjust their own behaviors and emotions to improve sleep quality, thereby indirectly reducing occupational fatigue (43).

These findings imply that managers should prioritize understanding the psychological states of nurses and promoting the adoption of positive coping styles. Strategies such as specialized lectures, group interventions, and stress management training can empower nurses to effectively appraise and manage stressors, ultimately reducing occupational fatigue and promoting overall well-being.




5 Study limitations

In this study, we evaluated the relationship and interaction between positive coping style, sleep quality, and occupational fatigue. We found that positive coping style partially mediated the relationship between sleep quality and occupational fatigue among endoscopy nurses. However, this study has several limitations. First, limited by human resources, material resources, specialty bases and other objective conditions, this study only investigated endoscopic nurses in some provinces and cities in China, the research results may be biased by regional and economic development level and other factors. Second, this study only used the positive coping style from the Simple Coping Style Questionnaire as a mediating variable. The sleep quality and occupational fatigue of digestive endoscopy nurses may also be influenced by negative coping or other variables. In future research, we plan to expand the study population and geographical scope, incorporate cross-cultural comparisons and objective measurement tools, and further control for potential confounding factors. Additionally, we intend to conduct longitudinal studies to further validate the results.
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Introduction: Nutritional deficiency among the older adult is a widespread concern, significantly affecting their health. The prevalence of malnutrition increases with age, concurrent health conditions, and the level of care provided. Hospital stays can affect as 90% of the older adult. Malnutrition can hinder efforts to improve health and regain function in individuals undergoing rehabilitation. This study aims to assess the frequency of malnutrition among geriatric rehabilitation patients.
Materials and methods: A retrospective quantitative analysis was conducted on 357 patients admitted to the geriatric unit at Lucerne Cantonal Hospital Wolhusen in Switzerland. The patients’ nutritional status was evaluated using the standardized Mini Nutritional Assessment Long Form questionnaire.
Results: The initial analysis indicated a considerable prevalence of malnutrition among the geriatric population: 31.1% were identified as malnourished (MNA < 17), while an additional 35.8% were at risk of malnutrition (MNA 17–23.5), totaling 66.9% of patients. The Kruskal-Wallis ANOVA test revealed a statistically significant difference in MNA scores among different age groups (p = 0.035). Statistical analysis also suggested a slightly higher prevalence of malnutrition among female patients. The duration of rehabilitation varied from 20.07 ± 6.93 to 22.20 ± 7.50 days, with longer durations associated with lower MNA scores. A correlation analysis between MNA values and body mass index (BMI) showed a positive correlation coefficient (r = 0.56), indicating that lower MNA scores were associated with lower BMI and vice versa.
Conclusion: Malnutrition is prevalent among individuals over 65 years old, highlighting the importance of regular and timely nutritional assessments for geriatric patients to mitigate the complications and enhance prognoses in both acute care and rehabilitation settings. Such assessments can also improve the efficacy of rehabilitation programs and potentially reduce the duration of rehabilitation, thus carrying significant economic implications.
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Introduction

Malnutrition in geriatrics is a prevalent and concerning issue that significantly impacts the health and well-being of older adults. The World Health Organization has highlighted the importance of healthy aging in its work on aging between 2016 and 2030, emphasizing the need for efforts across sectors (1). Globally, malnutrition affects around 23 to 46% of older adults (2). The prevalence of malnutrition increases with age, existing health conditions, and the quality of care in hospital settings where it can affect up to 90% of individuals (3). It is characterized by a lack of essential nutrients, which results in a variety of negative outcomes. Malnutrition in the population is caused by multiple factors, including age-related changes in physiology, chronic illnesses, social isolation, financial limitations, and functional limitations (4, 5). Physiological changes in older adults, such as decreased appetite, diminished taste and smell sensations, and reduced gastrointestinal motility, can contribute to poor nutritional intake. Malnutrition can be exacerbated by chronic diseases like cancer, cardiovascular diseases, or diabetes by increasing needs or hindering absorption (6–8). In geriatrics, malnutrition is a significant risk factor due to social isolation and loneliness, as those who live alone may lack adequate social support systems (9). Functional impairments, like mobility limitations and cognitive decline, can impede the ability of an older adult to shop for groceries and prepare meals (10, 11). This frequently leads them to rely on foods that are deficient in nutrients but high in calories. Malnutrition in the older adult can lead to infections, delayed wound healing, functional decline, impaired cognition, and an increased risk of hospitalization and mortality (12, 13). Malnourished older adults are at a higher risk of experiencing prolonged hospital stays and having higher healthcare costs (14). Malnutrition in geriatrics and rehabilitation can hinder the improvement of health outcomes and functional recovery in older adults undergoing rehabilitation (15, 16). Hospitalized older adults undergoing rehabilitation may experience disruptions in their eating habits, and changes in appetite due to medications or medical procedures. Additionally, focusing on therapy could lead to fatigue or increased energy expenditure, which could increase the risk of malnutrition. The recovery process and functional outcomes are at risk due to the significant effects of malnutrition on individuals in rehabilitation. Despite its significance and prevalence, malnutrition frequently remains underdiagnosed and undertreated. Addressing malnutrition is therefore essential to optimize rehabilitation outcomes and improve quality of life for older adults undergoing rehabilitation (17–19). A multidisciplinary approach is crucial in addressing malnutrition in older adult patients undergoing rehabilitation. Various healthcare professionals, such as physicians, nurses, dietitians and occupational and physical therapists, play a vital role in recognizing and managing risk factors related to malnutrition, conducting nutrition assessments, and implementing adequate interventions (20, 21). Nutritional interventions can involve dietary counseling, oral nutritional supplements, modified diets, and feeding assistance for individuals who have swallowing issues. Rehabilitation programs should also focus on enhancing strategies to promote functional independence through activities such as mobility training, providing equipment, and supporting daily living tasks.

Each region is unique due to its cultural heritage, socio-economic status, and geographical factors. The process of identifying malnutrition is influenced by the local environment and the medical expertise involved.

The aim of this study was to assess the prevalence of malnutrition among patients admitted to geriatric rehabilitation in Switzerland. Addressing malnutrition is essential to maximize rehabilitation outcomes and enhance quality of life for older adults undergoing rehabilitation.



Materials and methods


Participants

A retrospective analysis of hospital data included 357 patients admitted to the geriatric ward at Lucerne Cantonal Hospital Wolhusen in Switzerland, between 2018 and 2021. The study excluded individuals with mental impairments and those who declined to participate in the study. Participants were divided into four age groups (65–70, 71–80, 81–90 and over 90 years old). They were also divided into three groups based on the Mini Nutritional Assessment (MNA) score: below 17, between 17 and 23.5 and 24 or higher.



Ethical considerations

The research was conducted in accordance with prevailing international ethical standards and with approval from the Ethics Committee (2020–01051). Additionally, adherence to the ethical principles outlined in the Declaration of Helsinki was rigorously maintained throughout the research process.



Procedure and materials

Nutritional status was assessed using the standardized Mini Nutritional Assessment Long Form (MNA-LF) questionnaire in accordance with the guidelines of the international professional societies. MNA scores below 17 indicated malnutrition, which required immediate intervention by a nutritionist and the administration of supportive nutritional supplements. Scores between 17 and 23.5 indicated a risk category for malnutrition. Scores of 24 and above indicated a normal nutritional status. The data was collected via the hospital’s electronic database.



Statistical analysis

The data obtained was analyzed using the computer program for statistical data analysis TIBCO Statistica 13.3. The basic sociodemographic characteristics of the participants were processed by descriptive analysis of response frequencies. The Kruskal-Wallis ANOVA statistical test was used to examine the differences in MNA scores between age groups, while the post hoc analysis (LSD) examined the relationships between each groups. Both tests were defined at the level of statistical significance p < 0.05. Finally, Pearson’s correlation coefficient was used to compare MNA values and body mass index (BMI).




Results

The basic sociodemographic characteristics of the participants are listed in Table 1. A total of 357 patients with an average lifespan of 83.6 years was included in the study. The majority were female (65.5%), while men accounted for just over a third of the cases (34.5%). The largest proportion of participants (58%) fell into the 81–90 age group. The majority of respondents (82.1%) were referred to the geriatric department from home, while less than a fifth (17.9%) came from nursing homes. A significant portion of the participants (52.4%) was widowed.



TABLE 1 Basic sociodemographic characteristics of the participants.
[image: Chart showing demographic characteristics of participants. Gender: women, 234 (65.5%); men, 123 (34.5%). Age: 61–70, 15 (4.2%); 71–80, 87 (24.4%); 81–90, 207 (58%); over 90, 48 (13.4%). Average age is 83.6 years. Habitation: home environment, 293 (82.1%); institution, 64 (17.9%). Marital status: married, 123 (34.4%); divorced, 20 (5.6%); unmarried, 27 (7.6%); widowed, 187 (52.4%).]

An initial analysis revealed a high prevalence of malnutrition in the geriatric population (as shown in Table 2): 31.1% were classified as malnourished (MNA[image: Please upload the image or provide a URL for it, so I can generate the alternate text for you.]17), while the following 35.8% were at high risk of malnutrition (MNA 17–23.5), totaling 239 patients (66.9%).



TABLE 2 Values of the MNA scores achieved.
[image: Table showing Mini Nutritional Assessment (MNA) scores, the number of participants (N), and percentages. Scores less than seventeen: 111 participants, 31.1 percent. Scores from seventeen to twenty-three point five: 128 participants, 35.8 percent. Scores greater than or equal to twenty-four: 118 participants, 33.1 percent.]

The average Body Mass Index (BMI) was 24.4 (Table 3), categorizing participants into the normal weight range. The average duration of rehabilitation for patients for sample was 20.4 days.



TABLE 3 The average values of BMI and rehabilitation days of the participants.
[image: Table showing the mean and standard deviation for two variables: BMI, with a mean of 24.4 and a standard deviation of 4.8, and rehabilitation length per day, with a mean of 20.4 and a standard deviation of 6.8. BM1 refers to Body Mass Index.]

The Kruskal-Wallis ANOVA test shows the statistically significant difference in the MNA scores between the age groups (p = 0.035), while the post-hoc analysis shows the greatest difference between the participants from the youngest group (61–70) and the patients over 90 years of age (p = 0.017).

On the other hand, the same statistical analysis (K-W ANOVA test, p = 0.004) indicates that malnutrition (MNA below 17) was slightly more pronounced in women (Figure 1).

[image: Bar chart comparing average MNA values for men and women in three categories: less than 17, 17 to 23.5, and greater than or equal to 24. Men and women have similar values across all categories, with the highest averages in the 24 and above category.]

FIGURE 1
 Comparison of MNA score by gender.


This was followed by an analysis of the duration of the rehabilitation in days by age group. The duration of rehabilitation ranged from 20.07 ± 6.93 to 22.20 ± 7.50 days, but there was no statistical difference between the observed age groups (p = 0.683). However, it is revealed that longer rehabilitation is associated with lower MNA scores (Figure 2).

[image: Bar chart showing duration of rehabilitation in days across three MNA score groups. Scores below 17 have around 23 days, scores between 17 and 23.5 have about 20 days, and scores above 24 have approximately 18 days.]

FIGURE 2
 Duration of rehabilitation (expressed in days) in the different MNA score groups.


Considering that malnutrition is often associated with a lower BMI, an analysis of the relationship between MNA values and BMI was performed. The Pearson’s correlation coefficient obtained (r = 0.56) indicates a positive correlation. This means that a lower MNA indicates a lower BMI and vice versa, as shown in Figure 3.
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FIGURE 3
 Average BMI values in different MNA score groups.




Discussion

Malnutrition is a widespread and concerning issue among the older adult, significantly impacting their health and well-being. This retrospective quantitative study included 357 patients, 224 women and 123 men, admitted to the geriatric ward, with an average age of 83.6 years (Table 1). This study found that 31.1% of participants were undernourished, and an additional 35.8% were at high risk of malnutrition (Table 2). These findings are consistent with previous research, which reports rates ranging from 23 to 46%, with rates as high as 90% among hospitalized older adult individuals (2, 3). Given Switzerland’s high standard of living, this result may seem unexpected. In 2022, Switzerland’s gross domestic product was 818.64 billion dollars, with a per capita GDP of 93,259.91 USD, making it one of the world’s top five wealthiest nations (22). However, it’s essential to note that economic status is one aspect influencing malnutrition in this population segment. Social isolation, lack of support for those living alone, and widowhood also play significant roles (23). Most malnourished individuals in the study were referred from home (82.1%), and less than a fifth (17.9%) from nursing homes, with widows comprising a significant proportion (52.4%). This confirms previous research indicating that social isolation and loneliness are substantial risk factors for geriatric malnutrition (24, 25). Older adult individuals living alone may lack social support, leading to decreased motivation for meal preparation and consumption due to loneliness and depression (26).

Analysis showed a significant difference in the risk of malnutrition across age groups, with the youngest group (65–70) having the lowest risk compared to those over 90 years old, indicating an increased risk with age (p = 0.017) (Figure 1). The incidence and risk of malnutrition rise with age, possibly because younger people are less socially isolated and more active in social activities, which can reduce the risk of depression (27). Furthermore, aging brings physiological changes such as decreased mobility, reduced appetite, diminished senses of taste and smell, and slowed gastrointestinal motility, all contributing to inadequate nutritional intake and malnutrition (28, 29). With advancing age comes an increase in illnesses and complications well. The average age of participants in this research was 83.6 years. In terms of gender distribution, women were found to be slightly more susceptible to malnutrition (p = 0.004), possibly because women generally live longer, often outliving their partners, leading to psychological challenges like depression, which increases the incidence of malnutrition.

Malnutrition has been shown to delay wound healing, extend recovery from acute illnesses, raise the risks and mortality rates associated with noncommunicable and malignant diseases (6, 30). This study found that rehabilitation duration ranged from 20.07 ± 6.93 to 22.20 ± 7.50 days, with no significant difference between age groups (p = 0.683). However, longer periods of rehabilitation were associated with lower MNA scores (Figure 2). This indicates that malnutrition significantly delays the progress of rehabilitation in older adult patients, leading to prolonged recovery times and substantial financial burdens, evidenced by studies some studies (17, 18). By addressing malnutrition in geriatrics and rehabilitation through a comprehensive and interdisciplinary approach, healthcare teams can improve the efficiency of rehabilitation programs, improve functional outcomes, and promote the overall well-being of older adults undergoing rehabilitation. Therefore, routine assessment of the nutritional status of patients in geriatric rehabilitation should be considered a standard part of treatment to accelerate rehabilitation, reduce complications, and improve quality of life at home.

Given that malnutrition is often associated with a lower BMI, an analysis of the relationship between MNA values and BMI was performed (31–33). The Pearson correlation coefficient (r = 0.56) indicates a positive correlation, meaning a lower MNA score corresponds to a lower BMI and vice versa (Figure 3). The MNA is a tool used to assess the nutritional status of older adults. Despite being subject to numerous studies, controversies, and differing opinions, the MNA questionnaire significantly contributes to identifying individuals whose malnutrition jeopardizes their normal life and recovery and remains a reliable tool in the treatment of the older adult (34–36). The use of the MNA questionnaire is not yet widespread enough, but each new study confirms its usefulness and the necessity for nutritional status assessment to become a standard part of patient care in acute wards and rehabilitation. The assessment of malnutrition must be widely and routinely applied, taking into account specific characteristics of each medical field and geographical region. This can further improve care quality, speed up patient recovery, enhance treatment quality, and reduce healthcare costs.

One limitation of the study concerning the generalizability of the findings is the relatively small sample size. A larger sample size of older individuals would provide results that could be more widely applicable in a broader medical context regarding the prevalence of malnutrition.



Conclusion

Malnutrition among the older adult is a concerning issue, with significant health and economic implications. This study highlights that a substantial proportion of older adult individuals are either undernourished or at high risk of malnutrition, particularly those living alone or experiencing social isolation. The findings underscore the importance of regular nutritional assessments using tools like the MNA in geriatric care to identify and address malnutrition early. With a link between MNA scores and longer recovery periods incorporating nutritional assessments into standard patient care can improve recovery rates, enhance the quality of life, and reduce healthcare costs. Addressing the multifaceted causes of malnutrition, including social factors and age-related physiological changes, is crucial for improving older adult care and outcomes.



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 research was conducted in accordance with prevailing international ethical standards and with approval from the Ethics Committee (2020-01051). Additionally, adherence to the ethical principles outlined in the Declaration of Helsinki was rigorously maintained throughout the research process.



Author contributions

BM: Writing – original draft, Writing – review & editing. YS: Conceptualization, Writing – original draft. GS-K: Writing – review & editing. UC: Supervision, Writing – original draft. LJ: Data curation, Formal analysis, Writing – review & editing. AL: Data curation, Formal analysis, Writing – review & editing. SŠ: 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 thank Leo Jankovic (California University of Technology) for his collaboration and assistance in linguistically refining the article, utilizing artificial intelligence software.



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.

The reviewer IB declared a shared affiliation with the authors BM, GS-K, LJ, AL, and SŠ to the handling editor at the time of review.



Publisher’s note

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



References
	 1. Norman, K, Haß, U, and Pirlich, M. Malnutrition in older adults-recent advances and remaining challenges. Nutrients. (2021) 13:2764. doi: 10.3390/nu13082764 
	 2. Kaiser, MJ, Bauer, JM, Rämsch, C, Uter, W, Guigoz, Y, Cederholm, T , et al. Frequency of malnutrition in older adults: a multinational perspective using the mini nutritional assessment. J Am Geriatr Soc. (2010) 58:1734–8. doi: 10.1111/j.1532-5415.2010.03016.x

	 3. Bellanti, F, Lo Buglio, A, Quiete, S, and Vendemiale, G. Malnutrition in hospitalized old patients: screening and diagnosis, clinical outcomes, and management. Nutrients. (2022) 14:910. doi: 10.3390/nu14040910 
	 4. Bardon, LA, Corish, CA, Lane, M, Bizzaro, MG, Loayza Villarroel, K, Clarke, M , et al. Ageing rate of older adults affects the factors associated with, and the determinants of malnutrition in the community: a systematic review and narrative synthesis. BMC Geriatr. (2021) 21:676. doi: 10.1186/s12877-021-02583-2 
	 5. Dent, E, Wright, ORL, Woo, J, and Hoogendijk, EO. Malnutrition in older adults. Lancet. (2023) 401:951–66. doi: 10.1016/S0140-6736(22)02612-5

	 6. Saunders, J, and Smith, T. Malnutrition: causes and consequences. Clin Med. (2010) 10:624–7. doi: 10.7861/clinmedicine.10-6-624 
	 7. Kizil, M, Turhan, KN, Kizil, R, and Ustunkarli, N. Relationship between chronic diseases and diet in older persons in nursing homes. Geriatric Care. (2020) 6:8920. doi: 10.4081/gc.2020.8920

	 8. Zhang, X, and Edwards, BJ. Malnutrition in older adults with Cancer. Curr Oncol Rep. (2019) 21:80. doi: 10.1007/s11912-019-0829-8

	 9. Vitman Schorr, A, Yehuda, I, and Tamir, S. Loneliness, malnutrition and change in subjective age among older adults during COVID-19 pandemic. Int J Environ Res Public Health. (2020) 18:106. doi: 10.3390/ijerph18010106 
	 10. Cederholm, T, Nouvenne, A, Ticinesi, A, Maggio, M, Lauretani, F, Ceda, GP , et al. The role of malnutrition in older persons with mobility limitations. Curr Pharm Des. (2014) 20:3173–7. doi: 10.2174/13816128113196660689 
	 11. Malara, A, Sgrò, G, Caruso, C, Ceravolo, F, Curinga, G, Renda, GF , et al. Relationship between cognitive impairment and nutritional assessment on functional status in Calabrian long-term-care. Clin Interv Aging. (2014) 9:105–10. doi: 10.2147/CIA.S54611 
	 12. Corcoran, C, Murphy, C, Culligan, EP, and Walton, J. Malnutrition in the elderly. Sci Prog. (2019) 102:171–80. doi: 10.1177/0036850419854290 
	 13. Althaiban, MA, Aljefree, NM, Almoraie, NM, and Shatwan, IM. Malnutrition is associated with increased disease risk in older people in the Makkah region of Saudi Arabia: a cross-sectional study. Front Public Health. (2023) 11:1149739. doi: 10.3389/fpubh.2023.1149739 
	 14. Schuetz, P, Sulo, S, Walzer, S, Vollmer, L, Brunton, C, Kaegi-Braun, N , et al. Cost savings associated with nutritional support in medical inpatients: an economic model based on data from a systematic review of randomised trials. BMJ Open. (2021) 11:e046402. doi: 10.1136/bmjopen-2020-046402 
	 15. Kokura, Y, and Momosaki, R. Rehabilitation nutrition in older people. Nutrients. (2023) 15:1893. doi: 10.3390/nu15081893 
	 16. Inciong, JFB, Chaudhary, A, Hsu, HS, Joshi, R, Seo, JM, Trung, LV , et al. Hospital malnutrition in northeast and Southeast Asia: a systematic literature review. Clin Nutr ESPEN. (2020) 39:30–45. doi: 10.1016/j.clnesp.2020.06.001 
	 17. Wojzischke, J, van Wijngaarden, J, van den Berg, C, Cetinyurek-Yavuz, A, Diekmann, R, Luiking, Y , et al. Nutritional status and functionality in geriatric rehabilitation patients: a systematic review and meta-analysis. Eur Geriatr Med. (2020) 11:195–207. doi: 10.1007/s41999-020-00294-2 
	 18. Dionyssiotis, Y, Chhetri, JK, Piotrowicz, K, Gueye, T, and Sánchez, E. Impact of nutrition for rehabilitation of older patients: report on the 1st EICA-ESPRM-EUGMS train the trainers course. Eur Ger Med. (2017) 8:183–90. doi: 10.1016/j.eurger.2016.11.011

	 19. Wakabayashi, H, and Sashika, H. Malnutrition is associated with poor rehabilitation outcome in elderly inpatients with hospital-associated deconditioning a prospective cohort study. J Rehabil Med. (2014) 46:277–82. doi: 10.2340/16501977-1258 
	 20. Ji, T, Zhang, L, Han, R, Peng, L, Shen, S, Liu, X , et al. Management of Malnutrition Based on multidisciplinary team decision-making in Chinese older adults (3M study): a prospective, multicenter, randomized, Controlled Study Protocol. Front Nutr. (2022) 9:851590. doi: 10.3389/fnut.2022.851590 
	 21. Tabacchi, F, Iatridi, V, Tammam, J, Watson, E, and Coe, S. Case report on a multidisciplinary approach to address malnutrition and improve a Patient's fitness for treatment. Nutr Cancer. (2024) 76:419–23. doi: 10.1080/01635581.2024.2324501 
	 22. World Bank
. World Bank national accounts data. (2024) Available at: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CH

	 23. Besora-Moreno, M, Llauradó, E, Tarro, L, and Solà, R. Social and economic factors and malnutrition or the risk of malnutrition in the elderly: a systematic review and Meta-analysis of observational studies. Nutrients. (2020) 12:737. doi: 10.3390/nu12030737 
	 24. Ramic, E, Pranjic, N, Batic-Mujanovic, O, Karic, E, Alibasic, E, and Alic, A. The effect of loneliness on malnutrition in elderly population. Med Arh. (2011) 65:92–5.
	 25. Eskelinen, K, Hartikainen, S, and Nykänen, I. Is loneliness associated with malnutrition in older people? Int J Gerontol. (2016) 10:43–5. doi: 10.1016/j.ijge.2015.09.001

	 26. Alao, R, Nur, H, Fivian, E, Shankar, B, Kadiyala, S, and Harris-Fry, H. Economic inequality in malnutrition: a global systematic review and meta-analysis. BMJ Glob Health. (2021) 6:e006906. doi: 10.1136/bmjgh-2021-006906 
	 27. Shan, Y, Zhao, W, Hao, W, Kimura, T, Ukawa, S, Ohira, H , et al. Changes in social activities and the occurrence and persistence of depressive symptoms: do type and combination of social activities make a difference? Arch Gerontol Geriatr. (2023) 104:104800. doi: 10.1016/j.archger.2022.104800 
	 28. Aalami, OO, Fang, TD, Song, HM, and Nacamuli, RP. Physiological features of aging persons. Arch Surg. (2003) 138:1068–76. doi: 10.1001/archsurg.138.10.1068

	 29. Chan, AKY, Tsang, YC, Jiang, CM, Leung, KCM, Lo, ECM, and Chu, CH. Diet, nutrition, and Oral health in older adults: a review of the literature. Dent J. (2023) 11:222. doi: 10.3390/dj11090222 
	 30. Sawaya, AL, Martins, PA, Baccin Martins, VJ, Florêncio, TT, Hoffman, D, Carmo, P , et al. Malnutrition, long-term health and the effect of nutritional recovery. Nestle Nutr Workshop Ser Pediatr Program. (2009) 63:95. doi: 10.1159/000209975

	 31. Cederholm, T, Bosaeus, I, Barazzoni, R, Bauer, J, Van Gossum, A, Klek, S , et al. Diagnostic criteria for malnutrition - an ESPEN consensus statement. Clin Nutr. (2015) 34:335–40. doi: 10.1016/j.clnu.2015.03.001 
	 32. Skeie, E, Tangvik, RJ, Nymo, LS, Harthug, S, Lassen, K, and Viste, A. Weight loss and BMI criteria in GLIM's definition of malnutrition is associated with postoperative complications following abdominal resections - results from a National Quality Registry. Clin Nutr. (2020) 39:1593–9. doi: 10.1016/j.clnu.2019.07.003 
	 33. Doğan Akagündüz, D, Şahin, H, and Akagündüz, B. Malnutrition and related factors in older patients with gastrointestinal Cancer receiving chemotherapy. Cureus. (2024) 16:e58252. doi: 10.7759/cureus.58252 
	 34. Dagnelie, PC, Willems, PC, and Jørgensen, NR. Nutritional status as independent prognostic factor of outcome and mortality until five years after hip fracture: a comprehensive prospective study. Osteoporos Int. (2024). 35:1273–1287. doi: 10.1007/s00198-024-07088-3 
	 35. Kaluźniak-Szymanowska, A, Krzymińska-Siemaszko, R, Lewandowicz, M, Deskur-Śmielecka, E, Stachnik, K, and Wieczorowska-Tobis, K. Diagnostic performance and accuracy of the MNA-SF against GLIM criteria in community-dwelling older adults from Poland. Nutrients. (2021) 13:2183. doi: 10.3390/nu13072183 
	 36. Trampisch, US, Pourhassan, M, Daubert, D, Volkert, D, and Wirth, R. Interrater reliability of routine screening for risk of malnutrition with the Mini nutritional assessment short-form in hospital. Eur J Clin Nutr. (2022) 76:1111–6. doi: 10.1038/s41430-022-01080-y 


Copyright
 © 2024 Miletic, Sutter, Starčević-Klasan, Courteney, Jelovica, Lekić and Šegulja. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.










	
	ORIGINAL RESEARCH
published: 12 July 2024
doi: 10.3389/fpubh.2024.1432962






[image: image2]

The relationship between self-efficacy and error orientation of nursing students during clinical internships: a cross-sectional study

Yuanli Guo1, Wenfeng Fan2, Xiaofang Dong1, Caixia Yang1, Min Wang3, Huanhuan Gao3, Peihua Lv3 and Keke Ma1*


1The Neurology Department, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, China

2School of Nursing and Health, Zhengzhou University, Zhengzhou, Henan, China

3The Nursing Department, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, China

Edited by
Adriano Friganovic, University of Rijeka, Croatia

Reviewed by
Szymon Szemik, Medical University of Silesia, Poland
 Przemysław Żuratyński, Nicolaus Copernicus University in Toruń, Poland

*Correspondence
 Keke Ma, 809643627@qq.com

Received 15 May 2024
 Accepted 24 June 2024
 Published 12 July 2024

Citation
 Guo Y, Fan W, Dong X, Yang C, Wang M, Gao H, Lv P and Ma K (2024) The relationship between self-efficacy and error orientation of nursing students during clinical internships: a cross-sectional study. Front. Public Health 12:1432962. doi: 10.3389/fpubh.2024.1432962







Background: Nursing students often make clinical errors due to their limited clinical experience and their orientation toward errors, revealing their attitude and behavioral tendencies regarding nursing errors. Understanding how self-efficacy, motivation, and a sense of security influence the error orientation of nursing students is important for developing strategies to enhance their error orientation.
Objectives: This study aimed to explore the relationship between self-efficacy, motivation, and error orientation of nursing students during clinical internships.
Method: This was a cross-sectional study. An electronic questionnaire was distributed to nursing students from 14 September 2023 to 30 September at a comprehensive tertiary A teaching hospital in Zhengzhou, Henan province. The instruments used in this study included the General Information Questionnaire, General Self-efficacy Scale, Achievement Motives Scale, Security Scale, and Error Orientation Scale. Statistical Product and Service Software Automatically (SPSSAU) was used to perform statistical description, mediation analysis, and moderated mediation analyses.
Results: A total of 510 nursing students were included in this study. The motivation for success and failure-escaping fully mediated the relationships between self-efficacy and error orientation of nursing students, with a mediation effect of 0.101 (95% CI: 0.058–0.144). The security of nursing students moderated both the direct effect of this model and the indirect effect of motivation for failure-escaping. When security was high, the self-efficacy of nursing students was positively correlated with their error orientation, with an effect of 0.059 (95% CI: 0.003~0.116). When security was high, the moderation effect was significant, with an effect of −0.012 (95% CI: −0.026~-0.002). However, at low and median levels of security, the mediation effect was non-existent.
Conclusion: The motivation for success and failure escaping play different roles in the paths between self-efficacy and error orientation. Clinical nursing teachers should take measures to enhance the motivation for success but reduce the failure-escaping motivation to improve the error orientation of nursing students. Additionally, it is crucial to pay attention to and improve the sense of security of students during clinical internships.
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1 Introduction

A clinical internship refers to a period of training that nursing students must complete before becoming qualified professional nurses (1). However, as nursing students do not provide nursing care to patients before their internships, they find various operations in hospitals unfamiliar and extremely challenging. As a result, some medication errors inevitably occur during their clinical practice, which may lead to adverse events or near misses, jeopardizing patient safety (2). A survey reported that 17.8% of nursing students in China (3) experience adverse events. In an observational retrospective longitudinal study that included 4,284 undergraduate nursing students in Spain, 38.2% of the participants were reported to have caused adverse events during their clinical practice (4). Adverse events not only harm patient safety but also create negative emotional experiences for nursing students, which may have a significant impact on their future work (2). Therefore, it is necessary to conduct in-depth research on how nursing students respond to adverse events, which is called “error orientation.” Understanding the concept of error orientation can guide nursing leaders to change policies, practices, and training programs within healthcare settings to help students learn from mistakes and develop strategies to minimize errors in their practice, ultimately leading to continuous professional development and improvement in the quality of care provided by nursing students. Gradisnik et al. (5) explored how nursing students handle patient safety incidents during their clinical practice. The findings included an examination of their emotional responses, the actions taken, the factors contributing to these incidents, and the resulting consequences. However, there have been few quantitative research reports on the attitudes and learning behaviors of nursing students when encountering such incidents related to medical errors (adverse events or patient safety incidents).

“Error” can be defined as an unintentional behavior of an individual that deviates from expected results due to a lack of certain knowledge, skills, or an inability to provide timely feedback (6). Frese and Keith (7) observed that individuals will take some actions to respond to their errors with a certain inclination, which is known as “error orientation.” Wei and Hisrich (8) defined error orientation as a cognitive strategy adopted by individuals for error management from psychological and behavioral perspectives. An individual with a positive error orientation is more likely to seek help from colleagues when an error occurs. This practice promotes internal learning and knowledge transfer within the organization and facilitates reporting more errors, driving the organization to improve its efficiency in handling errors (9). Thus, a nursing student with a positive error orientation may be more proactive in reporting errors and learning from them to promote personal progress. Furthermore, it enables clinical instructors or nursing managers to address errors promptly, thereby preventing their escalation and allowing for the development of targeted training aimed at reducing the recurrence of similar errors. Therefore, it is critical to understand the level of nursing students' error orientation and the factors influencing it.

Self-efficacy is an individual's belief in their ability to successfully perform specific behaviors (10), which is identified to correlate with error orientation; that is, individuals with higher self-efficacy tend to handle errors more rationally and learn more from them (11). Therefore, we propose the first hypothesis that the self-efficacy of nursing students is correlated with their error orientation. According to self-efficacy theory, the motivation process follows one of the four paths (process of cognition, motivation, emotion, and selection), while self-efficacy influences the attitude and behavior of an individual (12). Therefore, for nursing students engaged in clinical internships, their motivation might act as a mediating variable between their self-efficacy and their attitude and behavior toward errors, which is the second hypothesis formulated in this study. Security in the learning environment for nursing students means that they do not have to worry about negative consequences or the risk of embarrassment, condemnation, and blame, allowing them to learn with peace of mind and composure (13). The environment of a clinical internship has more risks compared to school learning because students have to face real nursing practice instead of simulations, in which slight carelessness can result in nursing errors. A prior study demonstrated that the self-efficacy of nursing students was positively related to their sense of security (14). Accordingly, our third hypothesis posits that different levels of security among students will affect the mediation of motivation between self-efficacy and error orientation. Thus, to identify conditions or factors that strengthen or weaken the link between these variables and to provide a more nuanced understanding of how nursing self-efficacy, motivation, and sense of safety influence error orientations, we decided to adopt a moderated mediation analysis. The theoretical framework is shown in Figure 1.
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FIGURE 1
 The theoretical framework and hypothesis of this study.




2 Objectives

This study aimed to explore the mediation effect of motivation and the moderation effect of security between self-efficacy and error orientation of nursing students engaged in clinical internships. For this purpose, we proposed the following hypotheses:

H1: The self-efficacy of nursing students is correlated with their error orientation.

H2: Motivation is a mediating variable in the association between the self-efficacy and the error orientation of nursing students.

H3: The security of nursing students moderates the mediation effect of motivation between self-efficacy and error orientation in H1.



3 Design, sample, and settings

This is a cross-sectional study conducted from 14 September 2023 to 30 September at a comprehensive tertiary A teaching hospital in Zhengzhou, Henan province, which has 279 wards in 120 clinical departments in 4 districts located in the east, south, and north of Zhengzhou. The hospital recruits approximately 600 nursing students from all over the country for clinical internships every year. The study's inclusion criteria were as follows: participants should be at least 18 years old and currently enrolled in a clinical internship at this sampling hospital's clinical department. Students who participated in programs related to nursing errors were excluded. Convenient sampling was used in this study because the hospital where the research was conducted is the largest teaching hospital in the province, so the interns recruited come from various regions of the province, making the sample more representative. The survey was distributed in the form of an electronic questionnaire on the “Questionnaire Star (wjx.cn)” platform. Researchers created and distributed questionnaires, exporting data to personal accounts. The survey content did not include the names of the participants, guaranteeing the anonymity of research subjects and the security of the data, as access was restricted to only authorized individuals. After negotiation with the nursing department, the questionnaire link was sent to the head nurses and clinical head teachers of each department, who then sent it to the nursing interns working in their department via WeChat. After the interns completed the questionnaire, they took a screenshot of the “survey completed” page and sent it back to ensure a response rate. According to the Kendell sample size estimation method (15), the optimal sample size should be 15 times the number of variables. There were 14 variables in this study and, therefore, the smallest sample size required was 263, considering 20% of the inefficient samples.



4 Tools

The tools used in this study included the General Information Questionnaire,

Achievement Motives Scale (AMS), Security Scale (SS), and Error Orientation Scale (EOS). The author contacted the original author before using the AMS, SS, and EOS and informed them that these tools would be used in the form of an electronic questionnaire, obtaining the original author's consent.


4.1 General information questionnaire

The researchers designed the General Information Questionnaire according to the study's aim. The questions related to the respondent's age, sex, school level, personal experience with nursing errors, whether they had witnessed nursing errors, and the duration of their clinical internship.



4.2 General self-efficacy scale (GSES)

The GSES, Sinicized by Hu (16) in 2014, was used to assess nursing students' self-efficacy. This scale comprises 10 items, and a 4-point Likert scale, ranging from 1 (totally wrong) to 4 (totally right), was adopted. A higher total score indicates higher self-efficacy. The value of Cronbach's α was 0.930 in this study.



4.3 Achievement motives scale (AMS)

In 1970, Gjesme and Nygard compiled the Achievement Motives Scale, which was later adapted into a Chinese version by Ye and Hagtvet in 1992 (17). This scale comprises 30 items categorized into two dimensions: motivation for success (FS) and failure-escaping (FE). Each item is rated on a 4-point Likert scale, ranging from 1 (completely inconsistent) to 4 (completely consistent). The score of each dimension was the total score of all the items in this dimension. A higher score indicates a stronger level of achievement motivation. In this study, the scores of two dimensions were calculated and analyzed as two independent variables, and the value of Cronbach's α was 0.935.



4.4 Security scale (SS)

The Security Scale was developed by Zhong et al. (18) in 2004, and it includes 16 items in two dimensions. Each item is scored on a 5-point Likert scale according to the response from 1 (strongly disagree) to 5 (strongly agree). The total score was estimated as the sum of each item's score, and a higher total score means lower security. Cronbach's α value was estimated to be 0.906.



4.5 Error orientation scale (EOS)

The error orientation scale was developed by Rybowiak et al. (19) in 1999, which includes 37 items in 8 dimensions (error competence, learning from errors, error risk-taking, error strain, error anticipation, covering up errors, error communication, and thinking about errors). The 5-point Likert scale was adopted, ranging from 1 (strongly disagree) to 5 (strongly agree). The items in error strain and covering up error dimensions were scored in reverse. A higher total score indicated better error orientation. Cronbach's α was estimated to be 0.883.




5 Data collection and ethical considerations

An electronic questionnaire was distributed online, and the link was sent to the WeChat groups of nursing students and the clinical head teachers. The clinical head teacher of each department supervised interns in completing the questionnaire. The questionnaires with a filling time of less than 300 s were regarded as invalid and were deleted according to the online questionnaire collection system backend, and other collected questionnaires were checked by researchers. The questionnaires with obvious logic-related errors and those with more than 90% of the same responses were also regarded as invalid. The design and implementation of this study complied with the requirements of the Declaration of Helsinki (20). The informed consent to participate in this survey from the nursing students was obtained before the questionnaire was filled out. This survey was approved by the Ethics Committee of the First Affiliated Hospital of Zhengzhou University.



6 Data analysis

An online data analysis system, SPSSAU (https://spssau.com/indexs.html), was used in this study. For quantitative data, normality testing was performed using the Shapiro–Wilk test of normality and normal Q–Q plots. The data that conformed to a normal distribution were represented by means and standard deviations. The median and percentile were used for the data that did not conform to a normal distribution. For counting data, frequency and percentage were used for representation. The association between variables was analyzed using the Pearson correlation analysis. The moderated mediation effect was analyzed using the PROCESS macro in SPSSAU, and model 59 was adopted. The bootstrap sampling frequency was set at 1,000, and the low/high level of the moderator variable was Mean±1SD. The exploratory factor analysis (EFA) approach was adopted to test the common method bias, and the results with more than one factor having eigenvalues greater than one and the variance explanatory power of the maximum factor <40% were regarded as a non-serious common method bias (21). Before conducting mediation and moderation analyses, all variables were centralized to avoid interference from multicollinearity.



7 Results


7.1 The general information of participants

Out of the 564 students enrolled this year, 518 (91.8%) nursing students completed the electronic questionnaire, and 510 valid questionnaires were included for data analysis. Among the respondents, 62 (12.16%) were men, and 448 (87.84%) were women, resulting in a questionnaire efficiency rate of 98.5%. A total of 72 students (14.12%) reported having made nursing errors themselves, and 286 students (56.08%) had witnessed nursing errors made by others. The detailed general information is presented in Table 1.


TABLE 1 The general information of participants (N = 510).

[image: Table displaying variables related to nursing errors. Sex distribution: male 62 (12.16%), female 448 (87.84%). School degree includes categories like "Project 985/211 universities" with 22 (4.31%) and "Academic college" with 298 (58.43%). Nursing errors: 72 (14.12%) have made errors, 286 (56.08%) have seen errors. Knowledge about nursing errors mean value is 22.85 with SD 5.46. Mean age is 20.84 with SD 1.23. Median weeks of clinical internship are 12, weeks of training related to nursing errors are 3.]



7.2 Results of the common method bias test

The results of EFA for all items revealed that there were 14 factors with eigenvalues >1, and the maximum variance explanatory rate was 23.679% (<40%), which meant there was no serious common method bias.



7.3 Scores of self-efficacy, motivation, security, and error orientation of nursing students

The results showed that the scores of self-efficacy, pursuit of success motivation, avoidance of failure motivation, security, and error orientation of nursing students were 28.44 ± 4.80, 43.45 ± 7.65, 40.24 ± 7.99, 42.34 ± 7.65, and 131.59 ± 30.68, respectively. Among the seven dimensions of error orientation, the “thinking about errors” dimension had the highest average score of 4.26 ± 0.64, and the “covering up errors” dimension had the lowest average score of 2.15 ± 1.06.



7.4 Pearson's correlation analysis of self-efficacy, motivation, security, and error orientation of nursing students

The results showed that the security (r = −0.219, p < 0.01) and the failure-escaping motivation (r = −0.145, p < 0.01) of nursing students exhibited a negative correlation with their error orientation, and the self-efficacy (r = 0.316, p < 0.01) and the motivation of pursuit of success (r = 0.363, p < 0.01) demonstrated a positive correlation with their error orientation (Table 2).


TABLE 2 Results of Pearson's correlation analysis (n = 510).

[image: Correlation matrix table showing relationships between variables: GESE, SS, FS, FE, and EOS. Key correlations include GESE with FS (0.671**), SS with FE (0.583**), and EOS with FS (0.363**). Double asterisks denote significance at p < 0.01.]



7.5 The analysis of the mediation effect of motivation and the moderation effect of security
 
7.5.1 The mediation effect of motivation

The mediation effect was first analyzed in accordance with the method proposed by Wen et al. (21). After controlling the variables in general information, the results showed that failure-escaping motivation and pursuit of success had a complete mediation effect on the relationship between self-efficacy and error orientation of nursing students, and the total effect was 0.101 (95% CI: 0.058–0.144). The self-efficacy of nursing students was positively correlated with their motivation for success (β = 0.637) and failure-escaping (β = 0.191).



7.5.2 The moderated mediation effect analysis

Model 8 was used to analyze the moderation effect of security in the mediation model among the self-efficacy, motivation, and error orientation of nursing students. The results revealed that the direct effect was significantly different at low, median, and high levels of security. More particularly, when security was at low and median levels, self-efficacy had no significant correlation with the error orientation of nursing students; however, when security was at a high level, the self-efficacy of nursing students was positively correlated with their error orientation (Table 3). In the analysis of the moderated effect on the indirect effect of the mediation model (Table 4), the results showed that security moderated the mediation effect of failure-escaping motivation between the self-efficacy and the error orientation of nursing students. Specifically, when security was at a high level, the 95% CI of the mediation effect of failure-escaping motivation between self-efficacy and error orientation was −0.026 to −0.002, which meant the moderation effect was significant; however, when at low and median levels of security, the 95% CI of the mediation effect of failure-escaping motivation was ~0.012 to ~0.010 and ~0.018 to ~0.001, respectively, which meant that the mediation effect was non-existent. As for the motivation for success, the results showed that the mediation effect was not significant at low, medium, or high levels of security. The remaining results are detailed in Table 5, and the pathway is shown in Figure 2.


TABLE 3 Results of the conditional direct effect.

[image: Table displaying statistical results for three levels: X minus one standard deviation, Mean, and X plus one standard deviation. Columns show values for SS (centralization), Effect, SE, t, p-value, LLCI, and ULCI. LLCI and ULCI denote the lower and upper limits of the 95% confidence interval, respectively.]


TABLE 4 Results of conditional indirect effect.

[image: Table showing mediation variables FS and FE, each with levels X−1SD, Mean, and X+1SD. SS (centralization) values for FS are −13.654, 0.000, 13.654; for FE, they are −13.654, 0.000, 13.654. Effect, BootSE, BootLLCI, and BootULCI for FS and FE vary, with notable values such as Effect for FS: 0.083 to 0.082; FE: −0.001 to −0.012. BootSE remains constant at 0.019 for FS and varies for FE. BootLLCI and BootULCI range from negative to positive across variables. LLCI and ULCI denote the 95% confidence interval limits.]


TABLE 5 The regression model.

[image: A statistical table with columns titled EOS, FS, and FE, displaying values for beta (β), standard error (SE), t-values (t), and p-values (p) for various factors. These include factors such as GESE, SS, and knowledge about NE, with marked significance levels at p less than 0.05 and 0.01. EOS shows significant results for SS and knowledge about NE, FS for GESE and age, and FE for multiple factors. The table includes R squared and F values for each model.]


[image: Flowchart showing relationships between five components: self-efficacy, motivation for success, error orientation, security, and motivation for failure-escaping. Arrows with numeric values indicate the strength and significance of each connection.]
FIGURE 2
 The pathway and coefficient among self-efficacy, motivation, security, and error orientation. **p < 0.01.






8 Discussion

Error orientation refers to the attitude, cognition, and behavior toward errors. A good error orientation can enable nursing students to continuously grow through various errors in clinical practice, which is crucial for interns who are about to become professional nursing staff. While previous studies have investigated the error orientation of nursing students, this study is the first to focus on the error orientation of nursing students in clinical practice and analyze its relationship with self-efficacy, security, and motivation. These findings can provide good guidance for the development of intervention measures to improve the error orientation of nursing students in the future.

The results showed that the motivation for success and failure escaping played different roles in the relationship between the self-efficacy and the error orientation of nursing students. Specifically, the motivation for success mediated the positive effect between self-efficacy and error orientation, while failure-escaping motivation masked this positive effect. Previous studies have demonstrated a positive correlation between self-efficacy and achievement motivation in student (22), but they did not separately analyze the motivation for success and failure escaping. Bandura et al. (23) demonstrated that individuals with stronger self-efficacy are more eager to succeed and more likely to engage in challenging tasks, even if there is a possibility of failure, which meant that the motivation for success and failure escaping may be two variables that counterbalance each other. However, in this study, we found that the nursing students with stronger self-efficacy had not only higher motivation for success but also higher failure-escaping motivation, which appeared to contradict a previous study. We attribute this difference to the specific context of the research. In a clinical internship, achievement means not only finishing challenging tasks but also ensuring no harm to patients, which might increase their failure-escaping motivation and require them to keep a distance from challenges. The findings from Fan's study (24) support this explanation, which found that nursing students with high success-high failure-escaping motivation had stronger self-efficacy compared to those in the middle success–middle failure-escaping group and the low success–middle failure-escaping group during their internship. Moreover, the bigger path coefficient of motivation for success (1.008**) compared to failure-escaping (0.184**) indicates the greater positive influence of self-efficacy on the former, which inspired the nursing educator to believe that improving self-efficacy was advisable to enhance the error orientation of nursing students in clinical practice.

The contrasting effects of motivation for success and failure-escaping between self-efficacy and error orientation found in this study might be due to the behavior of students with higher motivation for success. These students are more likely to address unfamiliar nursing practices, exposing them to more situations of patient safety threats and errors. This exposure contributes to their lessons learned and professional growth (25), equipping them with more knowledge and skills to cope with errors. Conversely, motivation for failure-escaping could deprive students of many opportunities to learn from practice. Coupled with the lack of clinical error education in the classroom (26), this makes it difficult for nursing students to adopt a positive attitude, cognition, and behavior when handling errors, resulting in poor error orientation.

According to the results, self-efficacy had no significant correlation with the error orientation of nursing students during internships, which seemed to contradict our first hypothesis. However, when we introduced security as a moderating variable, self-efficacy was positively correlated with the nursing students' error orientation (β = 0.059, CI: 0.003–0.116) when the security score was high (high score means low security). This meant that when nursing students felt unsafe in clinical practice, higher self-efficacy could enable them to adopt better cognition and behavior when faced with nursing errors, which was in agreement with Ma et al.'s (27) results. However, our research context differs from that of Ma et al. We explored the relationships among several variables based on the clinical internship of nursing students, while Ma et al. focused on the innovative ability of nursing students. In clinical practice, a nursing error might cause real harm to patients, which could result in slower patient recovery, worsening of the condition, loss of function, and even threatening the patient's life (28). In general, nurses and nursing students are always the second victims of nursing errors (29, 30) because they might face blame and ridicule from nursing teachers, colleagues, classmates, and even themselves, which could result in a serious negative impact both on their physical and mental health, such as fatigue, fear, guilt, anxiety, and depression (5). These experiences can cause them to withdraw from future clinical practice due to the associated risks. Thus, when students felt unsafe in the real clinical environment, only those confident in completing the current task were willing to engage in practical operations and thus grow from possible errors. In contrast, the self-efficacy of students with high security had no significant influence on their error orientation because they did not need to worry about dealing with negative outcomes. These students were continuously engaged in practice and faced errors or near errors regardless of their confidence in performing tasks correctly.

The results showed that when the security of nursing students was low (high score), the positive effect of self-efficacy on the motivation for failure escaping was strengthened, which meant that when nursing students felt unsafe in clinical practice, they were more likely to avoid performing unfamiliar tasks to prevent failure, even if they were confident. As a result, they missed many opportunities to learn from new practices and errors. In summary, it is important to improve the sense of security among nursing students to enhance their participation in daily care, allowing them to learn more from real clinical experience and errors.

The results of this research also showed that the security of nursing students was crucial in their repeated attempts at nursing practice during internships, which allowed them to make continuous progress by facing problems, solving problems, and learning from errors instead of blindly avoiding risks. Thus, nursing educators should take measures to improve the security of nursing students. First, it is important to enhance knowledge and skills regarding nursing errors, including understanding what nursing errors are, how to prevent them on their own, and how to deal with them, which enables nursing students to minimize harm from nursing errors as much as possible and avoid panic when encountering them. Second, establishing a truly just and fair system for reporting adverse events is necessary to ensure that nursing students are not criticized, either directly or indirectly, after nursing errors occur. Third, timely psychological assessment and counseling should be provided to nursing students who experience nursing errors to mitigate the profound negative impact on their professional psychology. Finally, clinical teachers should receive training on the prevention, response, and handling of nursing errors, especially on how to treat nursing students correctly after errors occur so that nursing students can learn from their mistakes and not withdraw from future nursing practice.

This study had several strengths and limitations. One strength was the preliminary analysis of the impact mechanisms of self-efficacy, motivation, and security on error orientation in nursing students, a topic that has received little attention in previous research. However, the cross-sectional nature of this study limited the exploration of error orientation over different periods of the internship, which might vary due to the gradual accumulation of clinical nursing experience. Furthermore, this study can only indicate correlations, not causal relationships. Thus, longitudinal studies are necessary for the future exploration of the error orientation of nursing students to overcome these limitations.



9 Conclusion

Security moderated both the direct and indirect effects of self-efficacy and motivation for failure escaping on nursing students' error orientation. The findings suggest that interventions aimed at improving nursing students' motivation for success and security while reducing their motivation for failure-escaping may help enhance their attitudes and behaviors toward nursing errors in clinical practice.



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 the Ethics Review Committee of Life Sciences in the First Affiliated Hospital of Zhengzhou University. The studies were conducted in accordance with the local legislation and institutional requirements. The Ethics Committee/Institutional Review Board waived the requirement of written informed consent for participation from the participants or the participants' legal guardians/next of kin because The survey questionnaire is distributed in electronic form and states that as long as the respondents complete this survey, they will be deemed to have agreed to participate in this study.



Author contributions

YG: Conceptualization, Formal analysis, Funding acquisition, Methodology, Resources, Writing – original draft. WF: Investigation, Software, Writing – review & editing. XD: Data curation, Methodology, Writing – review & editing. CY: Investigation, Writing – review & editing. MW: Investigation, Writing – review & editing. HG: Investigation, Writing – review & editing. PL: Investigation, Writing – review & editing. KM: Conceptualization, Project administration, Supervision, Validation, Visualization, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. The study was supported by Nursing Research Special Fund of the First Affiliated Hospital of Zhengzhou University (HLKY20230001).



Conflict of interest

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



Publisher's note

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



References
	 1. Flott EA, Linden L. The clinical learning environment in nursing education: a concept analysis. J Adv Nurs. (2016) 72:501–13. doi: 10.1111/jan.12861
	 2. Choi EY, Pyo J, Ock M, Lee H. Second victim phenomenon after patient safety incidents among Korean nursing students: a cross-sectional study. Nurse Educ Today. (2021) 107:105115. doi: 10.1016/j.nedt.2021.105115
	 3. Li H, Kong X, Sun L, Zhu Y, Li B. Major educational factors associated with nursing adverse events by nursing students undergoing clinical practice: a descriptive study. Nurse Educ Today. (2021) 98:104738. doi: 10.1016/j.nedt.2020.104738
	 4. García-Gámez M, Morales-Asencio JM, García-Mayor S, Kaknani-Uttumchandani S, Martí-García C, Lopez-Leiva I, et al. Adverse events encountered during clinical placements by undergraduate nursing students in Spain. Nurse Educ Today. (2020) 91:104480. doi: 10.1016/j.nedt.2020.104480
	 5. Gradisnik M, Fekonja Z, Vrbnjak D. Nursing students' handling patient safety incidents during clinical practice: a retrospective qualitative study. Nurse Educ Today. (2024) 132. doi: 10.1016/j.nedt.2023.105993
	 6. van Dyck C, Frese M, Baer M, Sonnentag S. Organizational error management culture and its impact on performance: a two-study replication. J Appl Psychol. (2005) 90:1228–40. doi: 10.1037/0021-9010.90.6.1228
	 7. Frese M, Keith N. Action errors, error management, and learning in organizations. In Fiske ST, editor. Annual Review of Psychology. (2015). p. 661–687.
	 8. Wei X, Hisrich RD. Error orientation and entrepreneurial decision making in chinese enterprises: opportunity identification as mediator. Soc Behav Pers. (2016) 44:555–68. doi: 10.2224/sbp.2016.44.4.555
	 9. Yawei L. The Impact of Task Conflict on Work Performance in Knowledge Teams. (Master's degree). (2023). doi: 10.27175/d.cnki.gjxcu.2023.001723
	 10. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev. (1977) 84:191–215. doi: 10.1037/0033-295X.84.2.191
	 11. Lu M, Chuang L. A study on the mechanism of the influence of employee error orientation on innovation behavior: the moderating effect of error aversion culture. Technol Prog Countermeas. (2019) 36:146–52. doi: 10.6049/kjjbydc.L201808449
	 12. Yujie F. A Study on the Relationship Between Error Orientation, Entrepreneurial Self-efficacy, and Innovative Behavior Among College Students. (Master's Degree). Tianjin: Tianjin University. (2019). Available online at: https://d-wanfangdata-com-cn-443.webvpn.bjmu.edu.cn/thesis/ChJUaGVzaXNOZXdTMjAyNDAxMDkSCUQwMjAyMTIyMBoId3Y4cm1oam8%3D
	 13. Yue M, Huimin Z, Yulin G. Research progress on the psychological security of nursing students in learning. Chin J Nurs Educ. (2023) 20:114–8. doi: 10.3761/j.issn.1672-9234.2023.01.022
	 14. Weixuan Q, Tao W, Jingxian H. The current situation of security and its relationship with self efficacy among third year college nursing students. Nurs Res. (2018) 32:3481–4. doi: 10.12102/j.issn.1009-6493.2018.21.048
	 15. Preacher KJ, Kelley K. Effect size measures for mediation models: quantitative strategies for communicating indirect effects. Psychol Methods. (2011) 16:93–115. doi: 10.1037/a0022658
	 16. Xiangling H, Chunfeng T, Fangjin S. Reliability and validity testing of the Chinese version of the General Self Efficacy Scale. Psychol Explorat. (2014) 34:53–6. doi: 10.3969/j.issn.1003-5184.2014.01.011
	 17. Renmin Y. Measurement and analysis of achievement motivation. Psychol Dev Educ. (1992) 2:14–16.
	 18. Zhong C, Lijuan A. Preliminary development and reliability and validity testing of the sense of security scale. Chin Mental Health J. (2004) 18:97–9. doi: 10.3321/j.issn:1000-6729.2004.02.010
	 19. Rybowiak V, Garst H, Frese M, Batinic B. Error Orientation Questionnaire (EOQ): reliability, validity, and different language equivalence. J Organ Behav. (1999) 20:527–47.
	 20. Wenyao W, Jin Z, Hua Z. World Medical Association “Declaration of Helsinki”: ethical principles for medical research involving human subjects. Chin J Pain Sci. (2020) 16:4.
	 21. Zhonglin W, Baojuan Y. Mediation effect analysis: methods and model development. Adv Psychol Sci. (2014) 22:731–45. doi: 10.3724/SP.J.1042.2014.00731
	 22. Li N, Yang Y, Zhao X, Li Y. The relationship between achievement motivation and college students' general self-efficacy: a moderated mediation model. Fronti Psychol. (2023) 13. doi: 10.3389/fpsyg.2022.1031912
	 23. Bandura A. Self-Efficacy: The Exercise of Control. (1997). New York, NY: W. H. Freeman.
	 24. Baoyu F, Yongxia M, Zhenxiang Z, Suyan C, Zhiwei L, Hu J, et al. Potential profile analysis and influencing factors of achievement motivation among undergraduate nursing interns. Milit Nurs. (2023) 40:1–5. doi: 10.3969/j.issn.2097-1826.2023.12.001
	 25. Kang K, Cho H. Nursing students' experiences of safety threats and coping processes during clinical practice: a qualitative study. Nurse Educ Today. (2023) 127. doi: 10.1016/j.nedt.2023.105842
	 26. Farokhzadian J, Eskici GT, Molavi-Taleghani Y, Tavan A, Farahmandnia H. Nursing students' patient safety competencies in the classroom and clinical settings: a cross-sectional study. Bmc Nurs. (2024) 23:3. doi: 10.1186/s12912-024-01708-3
	 27. Ma G, Han Z, Ma X. Core self-evaluation and innovative behavior: mediating effect of error orientation and self-efficacy of nurses. Front Psychol. (2023) 14. doi: 10.3389/fpsyg.2023.1298986
	 28. Stolic S, Ng L, Southern J, Sheridan G. Medication errors by nursing students on clinical practice: an integrative review. Nurse Educ Today. (2022) 112. doi: 10.1016/j.nedt.2022.105325
	 29. Sahay A, McKenna L. Nurses and nursing students as second victims: a scoping review. Nurs Outlook. (2023) 71:101992. doi: 10.1016/j.outlook.2023.101992
	 30. Shanshan L, Xiaohong L, Dan Z, Yan Z, Xinzhi S, Xinwei Z. A qualitative study on the psychological recovery pathway of the second victim of nurses. J Nurs Sci. (2023) 38:66–68. doi: 10.3870/j.issn.1001-4152.2023.02.066
	Copyright
 © 2024 Guo, Fan, Dong, Yang, Wang, Gao, Lv and Ma. 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: 24 July 2024
doi: 10.3389/fpubh.2024.1443015








[image: image2]

Correlations between well-being of nurses and psychosocial working conditions – a descriptive cross-sectional study

Katarzyna Tomaszewska1*, Krystyna Kowalczuk2 and Bożena Majchrowicz3


1Department of Nursing, Institute of Health Protection, The Bronisław Markiewicz Academy of Applied Sciences, Jarosław, Poland

2Department of Integrated Medical Care, Medical University of Bialystok, Białystok, Poland

3Department of Nursing, Institute of Health Protection, State Academy of Applied Sciences, Przemyśl, Poland

Edited by
 Sabina Krupa, University of Rzeszów, Poland

Reviewed by
 Adriano Friganovic, University of Rijeka, Croatia
 Penpatra Sripaiboonkij, University College Dublin, Ireland

*Correspondence
 Katarzyna Tomaszewska, tomka8@wp.pl 

Received 03 June 2024
 Accepted 15 July 2024
 Published 24 July 2024

Citation
 Tomaszewska K, Kowalczuk K and Majchrowicz B (2024) Correlations between well-being of nurses and psychosocial working conditions – a descriptive cross-sectional study. Front. Public Health 12:1443015. doi: 10.3389/fpubh.2024.1443015
 





Introduction: Work in health care is classified as a difficult profession and nurses are considered among the professional group that is exposed to the permanent impact of occupational stress. Psychosocial working conditions and related hazards are defined as those aspects that have the potential to cause harm to an employee’s mental or physical health. Lack of psycho-physical health well-being reduces job satisfaction and thus job commitment.
Aim: The aim of this study was to assess the overall well-being of nurses and examine the correlation between nurses’ well-being and their assessment of psychosocial working conditions in conjunction with occupational and demographic factors.
Materials and methods: A descriptive cross-sectional survey was conducted among 526 nurses employed in a selected public clinical hospital in Poland. All nurses provided labor during the survey. A diagnostic survey method using the standardized Psychosocial Working Conditions questionnaire based on the demands-control-support stress model was used for measurement.
Results: The examined nurses rated highly job demands (mean 3.46) as well as the scale of desired changes (mean 3.44). The ability to control their work (mean 3.19) and the level of social support (mean 3.21) were rated at a slightly lower level. The scale of well-being was rated highest by respondents (mean 3.68). Several statistically significant correlations (p < 0.05) can be observed between the well-being scale and the other scales of psychosocial working conditions across age categories. The least correlated are the well-being and demands scales, although as age increases with higher levels of well-being, the demands scale scores decrease.
Conclusion: The well-being of the examined nurses was closely related to sociodemographic data and the individual scales of the Psychosocial Working Conditions questionnaire. Chronic diseases are associated with greater demands at work and reduced well-being. Respondents who receive higher levels of support at work experience higher levels of well-being.
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1 Introduction

Mental well-being is considered an important indicator of health in research and policy debates because it reflects a person’s overall assessment of quality of life, happiness and satisfaction. It is an important determinant of individual productivity at both enterprise and societal level (1). Physical well-being is a basic indicator of quality of life, which characterizes the health condition of an individual or social group. It is treated as the well-being of a person who knows one’s potential and understands one’s emotions. At the same time, one is resilient to stress, takes care of one’s body, and has a sense of purpose, connectedness and belonging to the community (2). Lack of well-being in terms of not only mental health, but also physical health lowers the level of job satisfaction and thus commitment to work (1).

Work in health care is classified as a difficult profession due to its complexity, as well as multitasking. Carrying out the work of a nurse due to the specifics of the profession – constant contact with another (sick, suffering, sometimes dying) person causes nurses to be counted among the professional group that is exposed to the permanent impact of occupational stress (3, 4). An undeniable source of stress among medical personnel is the specific organization of work, which is characterized by irregularity, shift work, prolonged periods of work in constant tension or shortage of staff. All these factors consequently translate into physical and mental fatigue (5). The professional work of nurses is inextricably linked to unpredictable situations, during which often the lives of patients are decided by mere seconds. Time pressure contributes to progressive fatigue, reduced work efficiency, as well as a decline in nurses’ psychological well-being (6).

Psychosocial hazards can be defined as those aspects of the design and management of the work process, along with their socio-organizational context, that can cause psychological or physical harm (7, 8). The International Labor Organization defines psychosocial risk factors as the interaction between the content of work, the management and organization of the work process and other organizational and environmental conditions on the one hand, and the needs and competencies of workers on the other (9). Psychosocial risks can be defined more simply as those aspects of the work process with their organizational and social context that have the potential to cause psychological or physical harm and are associated with the experience of occupational stress (10, 11). Psychosocial working conditions are a key determinant of work stress, an important mediator in the path between shift work and health (12). Therefore, the work environment is very important for employee health and productivity (13). Thanks to decades of extensive research on occupational health and safety, the physical and psychosocial work conditions that pose risks and resources are now well understood (14). Psychosocial occupational hazards are not always immediately apparent and are sometimes difficult to diagnose, but like physical hazards they are controllable (e.g., through psychosocial risk management) (15).

Important factors associated with stress at work are its demands, job tension and uncertainty, and resources such as job control and social support. High job demands, low levels of job control and poor social support are associated with various outcomes of poor health, such as poor mental health and sick leave (16). In contrast, high demands combined with high levels of control lead to better well-being, learning, motivation and skill development. Various models of stress at work commonly maintain that high demands at work do not necessarily negatively affect psychological well-being when combined with sufficient resources and rewards (2). According to Siegrist’s effort-reward imbalance model, high levels of effort expended combined with low reward can lead to strong negative emotions and stress reactions. Job insecurity and employment anxiety are considered determinants of poor psychological well-being, although the mechanisms of how these problems affect employee well-being are unclear. Nevertheless, perceived job insecurity has been linked to reduced psychological well-being. The risk of losing one’s job can be just as stressful as actually losing one’s job, as the uncertainty of the situation makes it difficult to manage the situation and respond appropriately (17).

Nursing requires commitment to the work and concern for the welfare of the patient (5, 18). Two key determinants of the quality of nurses’ psychosocial work environment are workload and the quality of relationships with other health care professionals. Regarding workload, studies have shown that even when nurses manage to effectively prioritize and adjust their work practices under high time pressure, the increased risk of adverse consequences for patients remains highly unsatisfactory. In terms of social relationships in the workplace, some of the key characteristics include the ability to work with competent colleagues, supportive relationships with management, and working in cultures that promote continuous improvement and skill development (19).

The presented study can expand the knowledge of the factors on which the well-being of the studied group of nurses depends. It can also show that the provision of proper psychosocial working conditions is a very important element in the job satisfaction of the examined nurses.

The aim of this paper was to assess the overall well-being of nurses and to investigate the correlation between nurses’ well-being and their assessment of psychosocial working conditions in relation to occupational and demographic factors. Based on the purpose of the study, the following research problems were formulated:

	1. Is the assessment of well-being correlated with selected sociodemographic factors?
	2. Are there correlations between well-being and individual scales of the Psychosocial Working Conditions questionnaire?
	3. Are there correlations between the prevalence of chronic diseases among respondents, well-being and the individual scales of the Psychosocial Working Conditions questionnaire?

Analysis of the obtained results would allow us to understand what the respondents’ well-being depends on, whether the examined nursing staff expects changes in their work environment, and if so, what aspects they concern. At the same time, thanks to the knowledge of what factors affect their well-being, it will be possible to outline strategies for improvement at individual workplaces.



2 Materials and methods


2.1 Research design

In the present study, a survey was conducted among nurses employed at a selected clinical hospital in Poland’s public health sector. The survey was conducted in May 2023. This survey-based, descriptive cross-sectional study was carried out to assess respondents’ knowledge of psychosocial working conditions.



2.2 Research tools

Authors used the standardized Psychosocial Working Conditions questionnaire to measure psychosocial working conditions, which is based on the demands-control-support stress model. According to this model, stress at work is the resultant of three main characteristics of work: the magnitude of job demands; the possibility of control, i.e., the ability to influence the work and its conditions; and social support, i.e., the feeling of being able to receive help in everyday and difficult situations. The most unfavorable situation from the point of view of stress is one in which high demands are accompanied by low levels of control and social support.

The questionnaire consists of five theoretical scales:

	1. Demands scale (W) – what demands does your job make?
	2. Control scale (K) – to what extent can you influence what happens at work?
	3. Social support scale (WS) – what support and help can you count on?
	4. Well-being scale (D) – what is your well-being?
	5. Scale of desired changes (PZ) – do you expect any changes at work?

In addition to the theoretical scales, empirical scales were developed. They consist of three scales on requirements:

1. intellectual requirements,

2. psycho-physical requirements and those arising from safety responsibilities,

3. requirements resulting from role conflict and overload.

Within the scales measuring control, there are two empirical scales:

	1. behavioral control,
	2. cognitive control.

The scale to assess social support includes two empirical scales:

1. support from superiors,

	2. support from co-workers.

The scale for well-being distinguishes two empirical scales:

	1. physical well-being,
	2. psychological well-being.

The advantage of the Psychosocial Working Conditions questionnaire is the norms obtained from 8 different occupational groups, which allow the results to be compared with other occupations. A total of 3,992 people were examined from the following occupational groups: banking and insurance specialists, nurses, construction workers, salespeople, government officials, IT specialists, public transportation drivers and teachers. The norms of the questionnaire make it possible to relate the results of the examined group to all of the aforementioned occupational groups combined. The internal consistency indices (Cronbach’s alpha) of the individual theoretical scales are high. They range from 0.74 to 0.87 for the requirements scale, 0.79–0.86 for the control scale, 0.92–0.96 for the social support evaluation scale, 0.88–0.91 for the well-being scale, and 0.88–0.93 for the need for change scale in each professional group. For the purposes of this study, scores were calculated for each scale and subscale according to the coding rule and key provided by the authors. The scores for the answers to the questions included in the scale were then summed and the obtained values were compared with the norms (20).



2.3 Participants

In the present study, a survey was conducted among 526 nurses employed at a selected clinical hospital in Poland’s public health sector. The survey was conducted by a diagnostic survey method using Psychosocial Working Conditions Questionnaire. Respondents had varying levels of seniority and education. Each respondent independently and voluntarily completed the survey questionnaire and gave written consent to participate in the study, and each respondent received information about the processing of respondents’ personal data. The consents and survey questionnaires are in the possession of the author of the paper. Initially 752 questionnaires were distributed, 526 were accepted and correctly completed, which accounted for 69.95%. The criteria for inclusion in the study were current employment and consent to participate in the study. The questionnaires were left in the nursing rooms and after completion were collected by the authors of the study.



2.4 Statistical analysis

In the analysis of the collected material, descriptive statistics were used to present the most important information about the variables analyzed in the study and the group of respondents. The choice of statistical methods was determined by the nature of the characteristics under consideration. In the case of the study of the impact of a trait of a nominal nature on the evaluation of working conditions, statistical analysis was reduced to a comparison of average values in the separated groups. Correlations between ordinal or quantitative variables (during the unfulfilled conditions of using parametric tests) were made using Spearman’s rho coefficient, which indicates the intensity of the relationship and its direction – positive or negative. The resulting value ranges from −1 to 1, with (−1) indicating a perfect negative correlation and (1) a perfect positive correlation. Having previously met the assumptions provided for parametric tests, the analyses used r-Pearson correlations and stepwise linear regression. The r-Pearson correlation coefficient can take values from −1 to 1. Based on the numerical value, we can infer the strength of the relationship – the closer the value is to zero, the weaker the strength of the relationship. The analysis was performed using the IBM SPSS 29.0 package with the Exact Tests module. All relationships/correlations/differences are statistically significant when p ≤ 0.05.



2.5 Ethical procedures

The participation of nurses in the study was voluntary and anonymous. The study was conducted in accordance with the ethical standards set forth in the Declaration of Helsinki (64th WmA General Assembly, Fortaleza, Brazil, October 2013) and in accordance with Polish legal regulations. The application was favorably approved by the Bioethics Committee of the State Academy of Applied Sciences in Przemysl (KBPANS No. 06/2023).




3 Results

The characteristics of the study group are shown in Table 1.



TABLE 1 Characteristics of the study group.
[image: Table presenting demographic and health-related data of 526 respondents. Categories include gender, age, education, job seniority, BMI, managerial position, chronic illnesses, and work absences. Majority are female (96.4%), aged 41-50 (35.9%), with university degrees (62.5%). Most have normal weight (55.5%), do not hold managerial roles (88.0%), and do not have chronic illnesses (75.3%). Significant absenteeism was noted between 11-20 days (35.4%).]

The mean age of the nurses examined was 41.82. The mean BMI score indicates that the respondents are of normal weight. During the past year, the respondents’ absenteeism from work due to sickness averaged 8.4 days.

In the results obtained, the higher the mean (range from 1 to 5), the higher the level of requirements (W), the higher the range of control (K), the higher the level of perceived social support (WS), the higher the level of well-being (D) and the higher the level of desired changes at work (PZ).

The nurses examined rated highly the demands made by the job (mean 3.46) as well as the scale of desired changes (mean 3.44). The ability to control their work (mean 3.19) and the level of social support (mean 3.21) were rated at a slightly lower level. The scale of well-being was rated highest by respondents, with a mean of 3.68. Detailed results are presented in Table 2.



TABLE 2 Mean scores of individual scales of the psychosocial working conditions questionnaire.
[image: A table shows descriptive statistics for five scales, each rated from one to five: Demands (W), Control (K), Social Support (WS), Well-being (D), and Desired Changes (PZ). Mean values range from 3.19 to 3.65, medians from 3.20 to 3.68, and standard deviations from 0.39 to 0.75. Minimum values range from 1.00 to 2.36, and maximum values range from 4.65 to 5.00.]

Several statistically significant correlations (p < 0.05) can be observed between the well-being scale and the other scales of psychosocial working conditions across age categories. The least correlated are the well-being and demands scales, although as age increases with higher levels of well-being, the demands scale scores decrease. In addition, the clear values of the correlation coefficients inform that the higher the well-being scores, the higher the scores of control and social support, and lower scores of the scale of desired changes are observed. Between the well-being scale and the scales of control and desired changes, a trend can be seen that there is greater strength of the relationship in older age groups (Table 3).



TABLE 3 Correlations between respondents’ age, well-being and individual scales of the psychosocial working conditions questionnaire.
[image: Table displaying Pearson's correlation between various scales and well-being for different age groups. The scales include Demands (W), Control (K), Social Support (WS), and Scale of Desired Changes (PZ). Correlation values range from negative to positive, with frequencies of observations noted. Significance is indicated at 0.01 and 0.05 levels.]

Considering the two types of educational degree, similar values of correlation coefficients are observed between well-being and the scales of demands, control, social support and desired changes. The most pronounced relationship strengths that are statistically significant (p < 0.05) are between the well-being scale and the scales of control, social support and the scale of desired changes (Table 4).



TABLE 4 Correlations between respondents’ education, well-being and individual scales of the psychosocial working conditions questionnaire.
[image: Table displaying Pearson's correlation between different scales and well-being across educational levels. Scales include Demands, Control, Social Support, and Desired Changes. For secondary education, correlations are -0.180, 0.394, 0.320, and -0.309. For higher education, correlations are -0.210, 0.371, 0.358, and -0.362. Sample sizes are 204 for secondary and 320 for higher education. Asterisks indicate significance levels.]

Analyzing the correlations between well-being and the other scales relating to psychosocial working conditions in each category of job seniority, the strongest value of the correlation coefficient, which is statistically significant (p < 0.05), informs that in the group of those who have been working for 6–10 years, the higher the well-being scores, the higher the control scale scores. Similar correlations apply to the other seniority groups, but they are already less pronounced. In addition, higher levels of well-being are associated with higher levels of social support and lower levels of desired changes, but less clear statistically significant correlations in this regard can be seen in the group of those working from 11 to 20 years (Table 5).



TABLE 5 Correlations between respondents’ job seniority, well-being and individual scales of the psychosocial working conditions questionnaire.
[image: A table displays Pearson's correlation coefficients and frequency for various scales against lengths of service in current positions, ranging from one to over thirty years. The scales include demands, control, social support, and desired changes, with significance levels indicated.]

There is a higher strength of the relationship between well-being and the scales of control and social support among those who work in managerial positions compared to those in lower positions. Higher values of one variable are associated with higher values of the other variable. For both managerial and non-managerial positions, a clear and negative statistically significant correlation (p < 0.05) is found between the well-being scale and the scale of desired changes (Table 6).



TABLE 6 Correlations between occupation, well-being and individual scales of the psychosocial working conditions questionnaire.
[image: Table showing Pearson’s correlation and frequency for different scales related to well-being among managerial and non-managerial employees. The scales include demands, control, social support, and desired changes. Correlations range from negative to positive, with significance levels indicated. Frequencies are 461 for non-managers and 63 for managers.]

Among those who have chronic diseases compared to those who do not have such diseases, there is a more pronounced strength of the relationship statistically significant (p < 0.05) between the scale of well-being and the sum of desired changes. Higher levels of well-being are associated with lower levels of desired changes. In addition, quite clear and similar values of correlation coefficients in the two analyzed groups relate to the scale of well-being and the scale of control and social support. The higher the level of well-being, the higher the scores of the scale of control and social support (Table 7).



TABLE 7 Correlations between respondents’ prevalence of chronic diseases, well-being and individual scales of the psychosocial working conditions questionnaire.
[image: Table showing Pearson's correlation and frequency for well-being scales against chronic disease status. Scales include demands, control, social support, and desired changes. Correlations are significant at the 0.01 level for each scale.]



4 Discussion

The aim of the study was to assess the overall well-being of nurses and examine the correlation between nurses’ well-being and their assessment of psychosocial working conditions in conjunction with occupational and demographic factors.

An analysis of the relationship between ratings of various aspects of nurses’ psychosocial working conditions was conducted. The respondents rated the scale of well-being highest and at a comparable high level rated the demands of their work as well as the scale of desired changes. The ability to control their work and the level of social support were rated at a slightly lower level. There are a few statistically significant correlations between the length of job tenure and the scores of the various scales, but each is characterized by negligible strength of association. It should also be noted that there are no statistically significant correlations between age and psychosocial working conditions. Older employees with a high sense of well-being showed less need for change than their younger counterparts. Almeida et al. proved that nurses’ levels of job well-being differed significantly in terms of education level, job satisfaction and life satisfaction (6). This was corroborated by Carneiro and Bastos, proving that factors related to well-being at work include sociodemographic data and interactions within the treatment team, interaction between personal and professional life, and organizational commitment (21). Self-study among people with chronic diseases showed a stronger correlation between well-being and the scale of desired changes. Other studies have found that middle-aged individuals were characterized by poorer health and greater exposure to psychosocial risks (12, 22, 23). Bujacz et al. demonstrated that mid-career nurses in work environments characterized by low autonomy and support tended to report poorer health outcomes (19), while other authors have found that nurses working in hospitals find that their jobs place high demands on them, while their sense of control over their work is reduced, which predisposes them to very high levels of stress (7) and poor quality of life (24). A study in Norway using data from the WorkSafeMed survey, statistically found only differences between the time control scale and social relationships (3).

Our own study found that lower levels of education were associated with lower scores on the control scale, the social support scale and the well-being scale, but the strengths of the association between the variables were insignificant. A study by Misiak et al. found that better-educated respondents rated the level of demands at work as higher, but they were also more satisfied in the well-being category (5). Lorber et al. proved that the level of well-being differed significantly according to the level of education, and seniority and place of work (10), which is confirmed by other studies (25).

Gustafsson et al. showed that by examining three dimensions of psychosocial working conditions: job demands, job control and job support, the problems of presenteeism and low work capacity among many health and care workers can be alleviated by reducing psychosocial demands (11).

In our own research, the mean period of respondents’ incapacity to work on sick leave was more than 8 days. A survey of nurses in Sweden found that the high rate of sickness absence among care workers in Sweden can be reduced if simultaneous exposure to high psychosocial and physical challenges is avoided. Management policies to reduce time pressure, improved lifting aids and measures to prevent uncomfortable working positions are recommended (26). In another study, due to the numerous stressors and psychosocial working conditions, it was claimed that employers should make an effort to modify them (27) which is supported by other studies (28). A study by Ersin et al. found a positive, weakly significant relationship between nurses’ psychological well-being and their perception of social support (29) and increasing social support from fellow nurses is an effective way to deal with the negative effects of nurses’ emotional demands. Younger nurses tended to have higher emotional demands and lower social support from colleagues (30). Social support is a key resource in the context of nursing work, with beneficial effects on well-being (e.g., reducing role stress) and job satisfaction (31). Factors of the work environment, such as adequate staffing, good cooperation with physicians, support from management, and professional autonomy, significantly affect nurses’ assessment of patient safety (32). Given the large number of published studies on the impact of psychosocial working conditions on workers’ health, it is important to consider that for outcomes such as cardiovascular disease and depression, their results show that respondents reporting excessive workloads, imbalance between commitment and reward, job insecurity and long working hours are at increased risk of psychosocial strain (33).



5 Limitations of the study

A strength of the study is the number of examined nurses participating in the survey. Limitations characteristic of cross-sectional studies apply. The survey was conducted in a single clinical hospital at a specific time. In addition, during the survey, there was a possibility of an exchange of opinions among the nurses, which may have influenced their responses.



6 Conclusion

The study has proved that the higher the well-being scores, the higher the control and social support scores, and observed lower scores on the desired change scale. Older employees with high levels of feelings of well-being showed less need for change than their younger counterparts. Education, length of service and position held did not significantly differentiate the correlation between well-being and the other scales of psychosocial working conditions. Among those with chronic diseases, there was a stronger correlation between well-being and the scale of desired changes. Nurse managers and executives should consider the above findings when developing strategies to improve the work environment, aiming to reduce workload and retain nurses in the profession. It is also worth conducting multi-center studies to generalize the findings and gain better insight into the psychosocial aspects of nurses’ work, which are the basis of job satisfaction which is inextricably linked to higher quality of services provided.
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Background: During the COVID-19 pandemic, nurses encountered substantial infection risks and psychological strain, which severely affected their emotional well-being, professional attitudes, and job performance. This study investigated the impact of nurses’ fear of COVID-19 on their intention to leave the occupation and emotional labor as well as the moderating role of the implementation of knowledge management on these primary variables.
Methods: To mitigate common method bias, this research adopted a two-phase questionnaire approach, targeting nurses at a medical center in central Taiwan. In the first phase, 300 copies of questionnaire were distributed for participants to complete self-assessment surveys covering fear of COVID-19, knowledge management implementation, and demographic information. After 1 month, the participants were invited to complete a follow-up questionnaire, focusing on the intention to leave the occupation and emotional labor. The questionnaire was conducted from June to July 2022. Through this two-phase distribution method, after exclusion of invalid responses, a total of 288 valid responses were collected, resulting in a response rate of 96%. The proposed hypotheses were verified using hierarchical regression conducted with SPSS version 25.0.
Results: The findings indicated that nurses’ fear of COVID-19 was significantly and positively associated with their intention to leave the occupation and surface acting, but negatively associated with their deep acting. Moreover, the implementation of knowledge management significantly moderated the positive relationship among fear of COVID-19, intention to leave the occupation, and surface acting. A robust knowledge management system weakened the positive association among fear of COVID-19, intention to leave the occupation, and surface acting.
Conclusion: In summary, nurses’ fear of COVID-19 may increase their tendency to leave the nursing profession and engage in more surface acting and less deep acting. However, effective knowledge management practices can mitigate these adverse effects. Hospitals can thus establish and employ comprehensive knowledge management systems to enhance nurses’ resilience and help alleviate their fear of future pandemics and their potential negative repercussions.
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Introduction

The outbreak of the severe and highly contagious COVID-19 at the end of 2019 has profoundly affected the global community due to its high transmission and fatality rates. As of the end of March 2024, approximately 770 million people had been infected, with over 7 million succumbing to it (1). Nurses, serving as frontline caregivers in the battle against infectious diseases, are frequently exposed to patients, thus facing an elevated risk of infection (2). Early pandemic data revealed that from January 2020 to May 2021, an estimated 115,000 health-care workers worldwide died due to COVID-19 (3). This reality inevitably affects the psychological well-being and work performance of nurses (4). Throughout the pandemic, nurses have commonly experienced a fear of contracting COVID-19, worrying about both personal infection and the potential transmission of the virus to their loved ones (5). Such psychological fear triggers numerous negative effects, including depression (6), compromised mental health, increased work-related stress and burnout (7).

The fear stemming from the pandemic may drive nurses to consider leaving their nursing roles for positions with lower infection risks and comparatively simpler duties, potentially exacerbating the shortage of nursing personnel. Moreover, the fear surrounding the epidemic might impede their ability to effectively manage and convey emotions appropriately during interactions with patients or their families. This requisite for managing emotions in professional settings is referred to as emotional labor. In other words, the fear of COVID-19 among nurses may influence their display of emotional labor. Drawing from the perspectives of conservation of resources theory and affective event theory, this study investigated the impact of COVID-19 fear on nurses’ intention to leave the occupation and emotional labor during the pandemic.

Effectively mitigating nurses’ fear surrounding COVID-19 and its adverse impacts should be a paramount concern for hospitals. Taiwan, having experienced the repercussions of the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003, took decisive actions to establish preventive measures against infectious diseases (8). In this context, knowledge management played a crucial role. By fostering the accumulation and dissemination of knowledge, governments can devise effective epidemic prevention policies, hospitals can implement prompt response measures, and the general public can acquire accurate concepts regarding epidemic prevention. Previous research has indicated that greater knowledge of COVID-19 is associated with less fear of COVID-19 (9). Therefore, when nurses effectively apply knowledge management to access information and skills related to the epidemic, it might weaken the adverse effects of the fear of COVID-19. This study examined the implementation of knowledge management as a moderating variable to investigate its impact on the relationship between nurses’ fear of COVID-19 and their intention to leave the occupation and emotional labor.


Nurses’ fear of COVID-19 and their intentions to leave the occupation

The term “coronaphobia” has surfaced to encapsulate the fear surrounding COVID-19 and the associated physiological, psychological, and cognitive reactions it triggers, attributed to the virus’ high transmissibility and mortality rates (10). Nurses, in particular, face substantially higher risks of contracting COVID-19 compared with the general population, leading to anxieties about exposure during patient care and the inadvertent transmission of the virus to loved ones (4). Various factors such as patient deaths due to the virus, insufficient training in pandemic prevention, lack of managerial support, and shortages of medical equipment and protective gear have been identified to exacerbate these fears (2). Working within such environments, nursing professionals may increasingly contemplate leaving their profession for alternative career paths (11). Moreover, the number of new entrants willing to join the nursing profession may decline. In a qualitative study on nursing students in South Korea, Dos Santos (12) discovered that although many initially chose to study nursing for economic reasons and social status, the risks and changes brought about by the COVID-19 pandemic led many to plan to abandon the nursing field after graduation and pursue other careers.

Occupational turnover intentions refer to an individual’s inclination to transition from their current professional position to another field, and serve as a direct predictor of occupational turnover (13). The attrition of nurses not only represents a loss in the investment made in nursing education (14) but also adversely affects the quality of care and patient safety due to the staffing shortages (15). The shortage of nurses is a widespread concern globally (14). Recognizing the factors influencing nurses’ intentions to leave the occupation and implementing effective strategies accordingly can help mitigate attrition rates. Studies have indicated several reasons for nurses opting to leave the profession, including excessive workloads, strained interpersonal relationships with colleagues, limited avenues for advancement and professional growth, and deficiencies in leadership and communication (16). Additionally, the lethal risk posed by global pandemics contributes to this phenomenon (11).

Fear represents an emotional response evoked in individuals when confronted with a perceived threat, which then triggers various behavioral responses aimed at mitigating risks, including avoidance or coping strategies (17). According to the affective events theory (18), emotions of employees are influenced by work-related incidents, which in turn affect their work attitudes and behavioral performance. Therefore, when nurses perceive the threat posed by COVID-19 and experience fear, they may contemplate leaving their nursing jobs to evade potential risks. From the perspective of conservation of resource theory (19, 20), individuals strive to safeguard and conserve valuable resources, experiencing stress and distress in the face of resource loss or threat. During the pandemic, nurses’ fear of COVID-19 serves as a source of stress (21). In the absence of positive resources from the hospital, such as adequate personal protective equipment or emotional support and assistance from supervisors and colleagues (4), a continuous depletion of their personal resources can occur (22), leading to various negative psychological symptoms, such as compromised mental health (7). To avoid resource depletion, nurses experiencing heightened fear of COVID-19 may be more inclined to consider leaving the profession. Past research (11) has confirmed that the stronger the nurses’ fear of COVID-19 is, the greater their tendency to leave the nursing profession is.

Based on the above discussion, this study posited the following hypothesis:

 Hypothesis 1: The greater the nurses’ fear of COVID-19 is, the higher their intention to leave the occupation becomes.





Nurses’ fear of COVID-19 and its impact on emotional labor

In addition to potentially increasing nurses’ tendency to leave the profession, the fear of COVID-19 may affect their performance of emotional labor. Nurses are often expected to exhibit qualities of compassion and care, necessitating them to uphold a composed emotional and attitudinal disposition toward patients, attentively listen to patients’ concerns, and demonstrate genuine care for their well-being irrespective of their own emotional states (23). However, the threat posed by COVID-19 may induce fear and anxiety among nurses, posing challenges in maintaining stable emotional states and professional conduct, consequently impeding their execution of emotional labor.

Hochschild introduced the concept of emotional labor in 1983, highlighting the work behavior of flight attendants who are required to constantly smile to make customers feel safe and to ensure a positive service experience. Emotional labor can be defined as the management of internal emotions and external emotional expressions during interpersonal interactions in the workplace, enabling individuals to conform to the emotional display rules set by the organization (24). Emotional labor is categorized into surface acting and deep acting. Surface acting refers to employees, despite experience a disconnect between their internal emotions and the outward emotional expression required by their job, adjusting their facial expressions or tone of voice to adhere to the organization’s emotional norms, while concealing or suppressing their genuine internal feelings (24). This incongruence between internal emotions and external expressions leads to emotional dissonance. Conversely, deep acting involves employees aligning their internal emotions with their external expressions through cognitive adjustments, thereby minimizing the occurrence of emotional dissonance (24).

Research has established that nurses’ surface acting has a negative association with well-being (25) and nurse–patient relationships (26). By contrast, nurses’ deep acting is positively associated with job satisfaction, job performance (27), and nurse–patient relationships (26) and negatively associated with emotional exhaustion (28).

Numerous factors can influence emotional labor, including employees’ compassion fatigue (29), professional identity (28). However, the impact of the fear of COVID-19 on nurses’ emotional labor performance remains uncertain. According to the conservation of resources theory proposed by Hobfoll (19), individuals are motivated to conserve, safeguard, and enhance the resources they value. When confronted with resource scarcity, individuals employ strategies to conserve their resources for self-protection (20). Despite potentially experiencing the fear of COVID-19, nurses must exhibit appropriate emotions when interacting with patients, aligning with hospital norms and external expectations. However, due to a shortage of emotional resources and inadequate external support, they may tend to engage more in surface acting and less in deep acting, aiming to mitigate excessive depletion of emotional resources. This is because, under conditions of resource scarcity, suppressing emotions through surface acting is comparatively simpler than adjusting internal feelings through deep acting (28). Studies have confirmed that nurses with high levels of fear of COVID-19 are more susceptible to emotional exhaustion (22). Furthermore, Liu et al. (28) indicated that nurses experiencing emotional exhaustion tend to resort to surface acting. Hur and Shin (30) also confirmed that employees experiencing resource depletion are more inclined to engage in surface acting while simultaneously reducing deep acting.

According to the affective event theory (18), workplace events trigger emotions in employees, which in turn influence their behavioral performance. The outbreak of COVID-19 has instilled fear among nurses, making it difficult for them to align their cognitive processes with the display of empathy and care during emotional labor. This challenge arises because individuals’ negative emotions contradict the emotional expression guidelines required by the organization, thereby increasing the difficulty in adjusting internal feelings (31). Lam and Chen (32) demonstrated that individuals experiencing negative emotions tend to resort to surface acting while reducing deep acting. Du et al. (33) discovered that employees tend to engage in more surface acting when experiencing anxiety induced by the pandemic.

Based on the above discussion, this study posited the following hypotheses:


Hypothesis 2-1: The greater the nurses fear of COVID-19 is, the more they engage in surface acting.

Hypothesis 2-2: The greater the nurses’ fear of COVID-19 is, the less they engage in deep acting.
 



Relationship between nurses’ fear of COVID-19 and their intention to leave the occupations and emotional labor: the moderating role of the implementation of knowledge management

During the pandemic, the potential adverse effects of nurses’ fear of COVID-19, such as increased intentions to leave their occupation and a propensity toward surface acting over deep acting, have been substantial. This necessitates exploring effective measures that can be implemented by hospital authorities to mitigate these negative effects.

Following the SARS outbreak in 2003, Taiwan established a public health response system. In 2004, the National Health Command Center was founded, which was tasked with coordinating responses to epidemic diseases and emergency medical situations (8). Starting from 2005, hospitals at regional levels and above were mandated to undergo annual infection control assessments. Additionally, the National Health Command Center planned 134 isolation hospitals and 1,100 negative pressure isolation rooms to address future infectious disease outbreaks in a timely manner (34). With the onset of the COVID-19 outbreak, Taiwan instituted the Central Epidemic Command Center, implementing measures such as border controls, isolation protocols for suspected cases, allocation of medical resources, and dissemination of public information (8). By using the expertise accumulated since 2003 and through knowledge accumulation and sharing, the government facilitated hospital knowledge management. This aided in a rapid response to the challenges posed by the COVID-19 pandemic, instilling confidence in the public regarding hospital visits.

Knowledge management involves the coordination of individuals, processes, and technology, enabling organizations to successfully create, acquire, share, and apply knowledge (35). Knowledge is typically categorized into explicit knowledge and tacit knowledge. Explicit knowledge refers to information that is systematically recorded through methods such as sound, images, and text, thus enabling easy storage and shareability. Tacit knowledge refers to subjective knowledge that is difficult to articulate through words or images and is closely linked to individual behaviors and contexts, including mental models, beliefs, and values (35). The processes involved in knowledge management comprise knowledge discovery, knowledge capture, knowledge sharing, and knowledge application (36). Through the implementation of knowledge management, organizations can establish and organize relevant knowledge, enabling members to effectively access, utilize, store, share, and innovate. This aids in achieving objectives such as experience transfer, reduction of operational costs, enhancement of response capacities, and preservation of competitive advantage (35). Knowledge management enables hospitals to optimize resource utilization and improve the quality of patient care (36).

Nurses function as knowledge workers who use medical knowledge and professional expertise to navigate complex challenges and make informed decisions (37). Particularly when addressing infectious diseases, nurses must acquire a substantial amount of relevant knowledge, often through avenues such as journal research or learning from experienced colleagues (38). For example, Taiwan’s response to the SARS epidemic in 2003 facilitated health-care professionals in swiftly addressing the COVID-19 outbreak, effectively implementing preventive measures (39). The understanding of pandemic-related knowledge influences nurses’ perceptions of risk and informs prevention strategies (38). Therefore, the hospital’s knowledge management system plays a critical role in this regard.

Nurses often experience fear primarily due to their limited experience and professional knowledge in handling crisis situations (2). However, if nurses have access to a well-implemented knowledge management system within the hospital, coupled with a culture that encourages knowledge sharing, they can improve their understanding of pandemic-related knowledge and receive timely information, thus alleviating their fears (2). Studies have reported that enhancing nurses’ knowledge about diseases such as HIV/AIDS can effectively reduce their fear of these illnesses and increase their willingness to care for patients affected by them (40). From the perspective of the conservation of resources theory, individuals must invest resources to prevent the loss of existing resources, including enhancing skills and knowledge to cope with competitive work environments (20). The effective implementation of knowledge management can enhance nurses’ ability to respond to COVID-19, increasing their personal resources, mitigating the fear of COVID-19, and consequently mitigating potential negative impacts. Mubarak et al. (9) reported that the higher the nurses’ level of knowledge about COVID-19 is, the lower their fear of the virus becomes. This underscores the importance of enhancing nurses’ understanding of pandemic information, such as transmission routes, preventive measures, the use of protective equipment, infection protocols, and potential treatment options, in reducing their anxiety and enhancing their confidence in fulfilling their responsibilities.

In summary, nurses with a higher level of implementation of knowledge management experience lower fear of COVID-19 and fewer potential negative impacts. In other words, the level of implementation of knowledge management effectively moderates the relationship between nurses’ fear of COVID-19 and both their intention to leave the occupation s and emotional labor.

Based on the literature review, this study proposed the following hypothesis:


Hypothesis 3-1: The implementation of knowledge management effectively moderates the positive relationship between nurses’ fear of COVID-19 and their intention to leave the occupation.

Hypothesis 3-2a: The implementation of knowledge management effectively moderates the positive relationship between nurses’ fear of COVID-19 and surface acting.

Hypothesis 3-2b: The implementation of knowledge management effectively moderates the negative relationship between nurses’ fear of COVID-19 and deep acting.
 




Materials and methods


Study design

To mitigate the risk of common method bias (41), a two-stage questionnaire approach was adopted in this study. In the first stage, participants’ levels of fear regarding COVID-19, the implementation of knowledge management, and demographic information were assessed. One month later, the same cohort of participants was invited to complete the second stage of the self-assessment questionnaire, which included items on intention to leave the occupation and emotional labor. Prior to the distribution of the questionnaire copies, approval was obtained from the institutional review board, and consent was obtained from the research site. Copies of the questionnaire were then distributed to the head nurses of various departments in the hospital, who in turn distributed them to the nurses in their respective units. To minimize response bias, the questionnaire was completed anonymously. Because of the two-stage design of the study, the head nurses were instructed to mark the copies of questionnaire and envelopes for the second stage with the same identification number. Upon completing their questionnaire responses at different stages, the participants were instructed to place their completed responses in sealed envelopes and return them to their head nurse. Finally, the head nurses collected all the returned envelopes and placed them in a larger envelope, which was then collected by the research team from the hospital.



Participants

The study targeted nurses across emergency departments, intensive care units, infectious disease departments, negative pressure isolation wards or specialized wards, general wards, and outpatient departments of a medical center in central Taiwan. The inclusion criterion was working as a nurse during the COVID-19 pandemic. The exclusion criterion was refusal to participate. Data collection was conducted from June to July, 2022. Through convenience sampling, 300 copies of questionnaire were distributed in the first stage. One month later, the same group of personnel responded to the second-stage questionnaire. After excluding invalid questionnaire responses due to unsuccessful matching of the two-stage questionnaire and incomplete data, a total of 288 valid responses were obtained, resulting in a response rate of 96%. Regarding demographic characteristics, the majority of participants were female, accounting for 94.4% (272 individuals). In terms of marital status, single participants were the most predominant, comprising 67.4% (194 individuals). Regarding education level, participants with a university degree constituted the largest proportion, totaling 248 or 86.1%. Regarding positions, nonmanagerial staff comprised the majority at 96.2% (277 individuals). In terms of departmental affiliation, the general ward had the highest number of participants, with 40.3% (116 individuals). Regarding contact with or care for confirmed individuals with COVID-19, those who occasionally had contact constituted the largest group, with 56.7% (170 individuals). Additionally, the average age of the participants was 32.54 years, with an average tenure at the current hospital of 8.61 years.



Ethical considerations

In adherence to ethical standards, the protocol for this research was approved by the Institutional Review Board at Chung Shan Medical University Hospital, Taiwan (IRB No.: CS1-22061). Prior to participating, all the participants provided written informed consent. They were briefed on the study’s objectives and assured of their right to withdraw from the study at any point. Moreover, measures were implemented to ensure the confidentiality of their survey data.



Measures

Fear of COVID-19 was assessed using the Fear of COVID-19 Scale developed by Ahorsu et al. (42), comprising seven items. An example item was “I am afraid of losing my life because of coronavirus-19.” Respondents rated their agreement with each item on a six-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree), with higher scores indicating heightened fear of COVID-19. Previous research reported favorable reliability (α = 0.82) and validity of the scale (42).

The intention to leave the occupation was assessed using the scale developed by Meyer et al. (43), comprising three items. An example item was “I frequently thought about leaving the nursing profession.” Respondents indicated their agreement with each item on a six-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree), with higher scores suggesting a greater tendency to leave the nursing profession. Previous research reported favorable reliability (α = 0.83) and validity of the scale (43).

Emotional labor was assessed using the emotional labor scale by Diefendorff et al. (44), which comprises two dimensions: surface acting and deep acting. The surface acting dimension had seven items. An example item was “I put on a ‘mask’ in order to display the emotions I need for the job.” The deep acting dimension had four items. An example item was “I try to actually experience the emotions that I must show to patients.” Participants rated their agreement with each item on a six-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree), with higher scores on each dimension indicating a higher degree of emotional labor. Previous research reported favorable reliability (α = 0.92 for surface acting and 0.85 for deep acting) and validity of the scale (44).

The implementation of knowledge management was assessed using the scale developed by Choi (45) and adjusted by Lee (46), which comprises 23 items. An example item was “I will share ideas and resources with members.” Participants rated their agreement with each item on a six-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree), with higher scores indicating a greater level of application of knowledge management by employees. Previous research reported favorable reliability (α = 0.93) and validity of the scale (46).

In accordance with previous findings, which suggest that an employee’s organizational tenure may influence both intention to leave the occupation (13) and emotional labor (47), this study included organizational tenure as a control variable.



Data analysis

The questionnaire data collected in this study were analyzed using SPSS version 25.0. Descriptive statistics were employed to assess the demographic characteristics of the nurses. A correlation analysis was employed to explore the relationships among fear of COVID-19, intention to leave the occupation, emotional labor, and the implementation of knowledge management. Hierarchical regression analysis was conducted to test the hypotheses of this study. The level of statistical significance was set at p < 0.05.




Results

Following the survey administration, the reliability of the scales was assessed. The α coefficient for fear of COVID-19, implementation of knowledge management, intention to leave the occupation, surface acting, and deep acting was 0.92, 0.97, 0.93, 0.92, and 0.93, respectively. These results indicate that the scales used in this study demonstrate high reliability.

Table 1 presents the results of the correlation analysis, revealing significant associations among fear of COVID-19, implementation of knowledge management, intention to leave the occupation, surface acting, and deep acting. Specifically, fear of COVID-19 exhibited a significant positive correlation with intention to leave the occupation and surface acting (r = 0.43, p < 0.01; r = 0.33, p < 0.01, respectively). Additionally, fear of COVID-19 demonstrated a significant negative correlation with deep acting and implementation of knowledge management (r = −0.24, p < 0.01; r = −0.12, p < 0.05, respectively). Moreover, implementation of knowledge management exhibited a significant negative correlation with intention to leave the occupation (r = −0.33, p < 0.01) and positive correlation with deep acting (r = 0.21, p < 0.01).



TABLE 1 Descriptive statistics and intercorrelations among study variables.
[image: Correlation table displaying relationships among five variables: Fear of COVID-19, Implementation of knowledge management, Intention to leave the occupation, Surface acting, and Deep acting. Cronbach's alpha values are on the diagonal, ranging from 0.92 to 0.97. Significant correlations include variables 2 and 3 (−0.33**), 3 and 4 (0.38**), 4 and 5 (0.08), and others. Means and standard deviations for each variable are listed below the table. Significance levels indicated by * for p < 0.05 and ** for p < 0.01.]

To avoid potential issues related to multicollinearity, this study calculated the interaction term using standardized z-scores. Fear of COVID-19 and implementation of knowledge management were standardized before conducting regression analysis. Table 2 presents the results of the hierarchical regression analysis. With organizational tenure considered as a control variable, it significantly and negatively predicted intention to leave the occupation (β = −0.14, p < 0.05). Upon inclusion of fear of COVID-19 in this model (step 2). The results revealed that fear of COVID-19 significantly and positively predicted intention to leave the occupation (β = 0.44, p < 0.01), indicating that the greater the nurses’ fear of COVID-19 is, the higher their intention to leave the occupation is. Thus, Hypothesis 1 was supported. Furthermore, fear of COVID-19 significantly and positively predicted surface acting (β = 0.33, p < 0.01) and significantly and negatively predicted deep acting (β = −0.25, p < 0.01), indicating that the greater the nurses’ fear of COVID-19 is, the higher their engagement in surface acting is and lower their engagement in deep acting is. These findings support Hypothesis 2-1 and Hypothesis 2-2.



TABLE 2 Moderating effect of knowledge management implementation on the relationship between fear of COVID-19, intention to leave the occupation, and emotional labor.
[image: A table presents regression analysis results with multiple steps for three dependent variables: intention to leave the occupation, surface acting, and deep acting. Independent variables include organizational tenure, fear of COVID-19, implementation of knowledge management, and their interactions. Beta coefficients, R-squared, adjusted R-squared, change in R-squared, and F values are noted. Significant levels are indicated with asterisks, with N equaling two hundred eighty-eight, p less than 0.05 marked with one asterisk, and p less than 0.01 marked with two asterisks.]

When the implementation of knowledge management was introduced into the model (step 3), it significantly and negatively predicted intention to leave the occupation (β = −0.27, p < 0.01) and significantly and positively predicted deep acting (β = 0.18, p < 0.01). Furthermore, upon adding the interaction between fear of COVID-19 and the implementation of knowledge management into this model (step 4), it negatively predicted intention to leave the occupation (β = −0.17, p < 0.01) and surface acting (β = −0.11, p < 0.05) but did not significantly predict deep acting (β = 0.04, p = 0.50), therefore Hypothesis 3.3 was not supported. To facilitate comprehension, Figures 1, 2 present the moderating effects. Initially, the sample was divided into two groups based on high and low levels of implementation of knowledge management, delineated by one standard deviation above and below the mean. The impact of fear of COVID-19 on intention to leave the occupation was weaker (β = 0.35, p < 0.05) for employees who reported a higher knowledge management implementation than for those who reported a lower knowledge management implementation (β = 0.69, p < 0.01). Thus, Hypothesis 3-1 was supported.
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FIGURE 1
 Plot of the interaction between fear of COVID-19 and implementation of knowledge management on intention to leave the occupation.


[image: Line graph showing the relationship between fear of COVID-19 and surface acting. The orange line represents lower implementation of knowledge management, increasing from 6 to 9. The blue dotted line represents higher implementation, increasing from 5 to 7.]

FIGURE 2
 Plot of the interaction between fear of COVID-19 and implementation of knowledge management on surface acting.


In the group with a low level of knowledge management implementation, fear of COVID-19 exhibited a significant positive association with surface acting (β = 0.41, p < 0.05). However, in the high implementation group, the impact of fear of COVID-19 on surface acting was positive (β = 0.20), but not significant (p > 0.05). This suggests that a high level of knowledge management implementation tends to weaken the positive relationship between fear of COVID-19 and surface acting, although this moderating effect did not reach statistical significance. Conversely, in the low implementation group, the positive relationship between fear of COVID-19 and surface acting was further strengthened. Thus, Hypothesis 3-2a was partially supported.



Discussion

This study investigated the impact of nurses’ fear of COVID-19 on their intention to leave the occupation and emotional labor during the pandemic period as well as the moderating effect of the implementation of knowledge management. The results revealed that nurses’ fear of COVID-19 significantly and positively predicts their intention to leave the occupation. This result is consistent with the findings of Mehra et al. (11), aligning with the conservation of resources theory. Because the ongoing threat of the pandemic depletes personal resources (22), nurses who are more fearful of COVID-19 are more likely to consider leaving their nursing jobs. Nurses who experience heightened fear of COVID-19 may be more inclined to contemplate leaving their profession due to concerns about the associated risks, such as infection transmission. Furthermore, the study discovered that fear of COVID-19 significantly and positively predicts surface acting and negatively predicts deep acting among nurses. These results are in line with the conservation of resources theory, suggesting that individuals tend to conserve resources when faced with resource scarcity (20). Fear of COVID-19 leads to the depletion of internal resources (22), leading to increased surface acting and decreased deep acting (30). These findings are also consistent with the affective event theory (18). Fear of COVID-19 can be considered a negative emotion that causes nurses’ internal feelings to diverge from the emotional expression rules required by the organization, making it difficult to adjust their internal feelings, thus resulting in more surface acting and less deep acting (32).

Moreover, the study underscored the moderating influence of knowledge management implementation on the relationship between nurses’ fear of COVID-19 and both their intention to leave the occupation and surface acting tendencies. This finding corroborates previous research by Mubarak et al. (9), suggesting that nurses who possess a deeper understanding of COVID-19 are better equipped to alleviate their fear, anxiety, and stress. In other words, a higher level of knowledge management implementation among nurses increases their likelihood of accessing pandemic prevention and treatment care information through the knowledge management system of the hospital or through knowledge exchange with colleagues. This reduces fear of COVID-19, mitigates its adverse impact, lowers their intention to leave the occupation, and reduces surface acting.

Regarding demographic variables, this study discovered that organizational tenure negatively predicts nurses’ intention to leave the occupation, consistent with the findings of Van der Heijden et al. (13). Longer organizational tenure indicates that nurses who have devoted more time to their profession are more familiar with and proficient in their current job roles and have less time and energy to learn new skills in a different field. Thus, they are less likely to consider changing professions. Furthermore, tenure did not significantly predict the emotional labor of nurses. Studies have reported that employees with longer tenure engaged in more deep acting and less surface acting (47). This may be because nurses gradually develop a professional identity when they are accumulating experience (48). This identity helps them to express organizationally sanctioned emotions without having to fake them, leading to more deep acting and less surface acting (28). However, the fear induced by the pandemic could have overshadowed the effect of tenure on emotional labor, resulting in increased surface acting and reduced deep acting among nurses regardless of their tenure.


Limitations and future directions

Despite striving for methodological rigor, this study encountered several limitations. First, the primary variables were measured through self-assessment, which, despite being anonymous, may be susceptible to response bias due to social desirability. Nurses might be reluctant to express their genuine thoughts about COVID-19, potentially affecting their responses. Additionally, data collection was conducted from May to July 2022, and nurses’ fear levels may have fluctuated as the pandemic evolved. In addition, nursing staff who experienced extreme fear of the epidemic could have left nursing early in the pandemic. Therefore, future studies could adopt a longitudinal research design to investigate potential changes in nurses’ fear responses at different stages of the pandemic’s progression. Moreover, this study focused exclusively on nurses from a medical center in central Taiwan, limiting the generalizability of the findings to nurses in other regions or countries. Future studies could broaden the scope by including medical centers from various regions within Taiwan or even from different countries to enhance the external validity of the results. Alternatively, researchers could explore variations among different types of health-care institutions, such as medical centers, regional hospitals, district hospitals, or clinics, to assess potential differences in nurses’ fear responses, intention to leave the occupation, emotional labor, or the implementation of knowledge management during the pandemic.

This study confirmed that fear of COVID-19 exacerbates nurses’ intention to leave the profession, increases surface acting, and reduces deep acting. Studies have also indicated that fear of the pandemic leads to increased work-related stress and burnout among nurses (7). This highlights the necessity of understanding the causes of pandemic-related fear, such as a hospital’s preparedness with protective equipment and individual personality traits (2). By understanding the roots of pandemic fear, hospital administrators can develop relevant strategies to prevent or mitigate the fear experienced by nurses.



Recommendations for practice

Nurses’ intention to leave the occupation is closely related to the problem of nursing shortages (15), whereas emotional labor is associated with their work attitudes and performance (26). Both are critical concerns for hospitals. The study findings indicated that fear of COVID-19 increases nurses’ intention to leave the occupation and surface acting, but reduces deep acting. To address this, health-care institutions are advised to prioritize nurses’ emotional well-being during the pandemic to alleviate their fear and discomfort, ensuring that they can maintain their professional caregiving capabilities.

Hospitals can enhance their understanding of the factors contributing to nurses’ fear and implement tailored interventions accordingly. One primary concern for nurses may revolve around the perceived risk of infection and inadequate protective gear availability (2). Therefore, hospitals should ensure a consistent supply of essential personal protective equipment, such as masks and protective clothing, regularly monitoring inventory levels and restocking as required (7). Additionally, implementing electronic devices to replace manual tasks and reducing unnecessary contact opportunities can further mitigate infection risks. Moreover, nurses may feel anxious about their preparedness to handle complex situations during the pandemic, such as unfamiliarity with protective equipment and related care protocols (2). Hospitals should respond by establishing robust care protocols and offering targeted technical training to equip nurses with the necessary skills and confidence to navigate challenges arising during the pandemic (4). Most importantly, hospitals must prioritize creating a supportive environment where nursing supervisors actively engage with nurses, addressing their work-related concerns and offering avenues for psychological support. Providing access to counseling services and dedicated spaces for rest and relaxation are essential support measures that foster a positive and supportive work environment (6).

The study findings underscored the pivotal role of knowledge management in alleviating nurses’ fear of COVID-19 and mitigating its adverse effects. Therefore, hospitals must strengthen their knowledge management systems across various departments. By standardizing operational procedures and implementing an integrated knowledge management system, a comprehensive database for educational training materials can be created on cloud systems, containing information on pandemic precautions for staff, ward traffic management protocols, surveillance and warning systems, and guidelines for donning and doffing isolation gear. Additionally, documenting training sessions and encouraging knowledge sharing among experienced nurses can facilitate knowledge transfer. For instance, in response to a large number of COVID-19 cases, many frontline nurses have developed innovative care approaches amid equipment and medication shortages (49). Such valuable insights can be curated and shared through the knowledge management platform, benefitting medical facilities nationwide. Leveraging online platforms for knowledge exchange not only promotes social distancing to mitigate infection risks but also enhances learning resource accessibility and participation rates among nurses (50).

Supervisors play a pivotal role in the knowledge management system (35). Their responsibilities encompass facilitating the acquisition of professional knowledge, providing supervision, offering support, and fostering a culture of knowledge sharing (46). Therefore, hospitals must prioritize the development of leadership competencies among supervisors, enabling them to serve as role models, inspire subordinates to broaden their knowledge base, enhance their expertise, and consistently provide constructive professional feedback.

By refining and effectively implementing the knowledge management system, hospitals can ensure that nurses consistently have access to up-to-date and comprehensive information regarding the pandemic. This includes insights into the virus’ characteristics, strategies for preventing transmission, patient management protocols, and the optimal utilization of hospital resources. Such accessibility to crucial knowledge can help alleviate the nurses’ fear of the virus, allowing them to focus on their caregiving responsibilities.




Conclusion

Amid the surge of an epidemic, nurses play a crucial role. Their feelings of fear toward COVID-19 can influence the display of their emotional labor and potentially escalate their inclination to leave nursing roles. Hospitals should prioritize the establishment of a robust knowledge management system, promptly furnishing essential pandemic updates, aiding nurses in understanding pertinent information, thereby reducing their fears. Only a workplace with a sense of security can enable nurses to deliver high-quality care.
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Introduction: Emergency medical services rely heavily on paramedics who, as frontline responders, face unique stressors that can potentially lead to burnout. This pilot study utilizes the Oldenburg Burnout Inventory (OLBI) to assess burnout levels among Polish paramedics. The aim is to contribute to the understanding of burnout in this specific professional context and identify key factors influencing burnout dimensions. Future research will build on these preliminary findings.
Materials and methods: A cross-sectional study was conducted from March 01 to April 30, 2023, utilizing an online survey accessible to Polish paramedics. The OLBI, a validated tool, was employed to measure burnout, focusing on two dimensions: exhaustion and withdrawal of involvement.
Results: Among the 147 participating paramedics, the majority were male (65.99%). Paramedics exhibited burnout symptoms across both dimensions measured by The Oldenburg Burnout Inventory scale (OLBI), with an average level for lack of commitment recorded at 20.09, an average level for exhaustion at 20.60. The study revealed that 41.5% of paramedics experienced low burnout, 44.9% reported moderate burnout, and 13.6% faced high burnout risks. Analysis showed that women experienced significantly higher levels of exhaustion compared to men (p = 0.01).
Conclusion: This pilot study provides valuable initial insights into burnout among Polish paramedics. The OLBI’s two-factor structure, evaluating exhaustion and disengagement, proved reliable and valid in this context. The prevalence of burnout, with over 60% of paramedics experiencing moderate to high levels, highlights the urgency of addressing burnout in this profession. Future research will be essential to explore the underlying causes and develop targeted interventions.
Practical implications: Understanding the factors contributing to burnout among paramedics is crucial for developing targeted interventions. Strategies should focus on stress management training, organizational support, and well-being initiatives. Addressing gender-specific differences in burnout experiences is essential for tailoring interventions effectively. Proactive psychological support mechanisms and optimized working conditions can enhance paramedics’ overall well-being, ensuring their continued effectiveness in providing emergency medical services.
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1 Introduction

Emergency medical services play a vital role in healthcare, with paramedics often serving as the frontline responders in critical situations. The demanding nature of their work, characterized by rapid decision-making and exposure to traumatic events, places paramedics at an increased risk of experiencing burnout. Recognizing the importance of addressing this issue, our study focuses on assessing the level of burnout among Polish paramedics, utilizing The Oldenburg Burnout Inventory (OLBI) as a comprehensive tool for measurement (1, 2).

In recent years, the prevalence of burnout among healthcare professionals, including paramedics, has garnered increased attention due to its profound impact on both individual well-being and the effectiveness of emergency medical services (3). The unique challenges faced by paramedics, such as high-stress environments, unpredictable situations, and limited control over outcomes, necessitate a targeted investigation into the specific dimensions of burnout within this professional group.

The objective of this study is to contribute to the understanding of burnout among paramedics in Poland by employing the OLBI. By focusing on this specific occupational group and utilizing a validated measurement tool, our research aims to provide nuanced insights into the prevalence and nature of burnout among Polish paramedics.

OLBI, developed by Demerouti et al. (1, 2), assesses burnout based on exhaustion and disengagement. Exhaustion refers to the feeling of emotional and physical exhaustion that paramedics often experience due to everyday difficult and emotionally taxing situations. Disengagement includes a feeling of detachment and distance from work, potentially manifesting as cynicism or decreased engagement with patients and colleagues.

Through the analysis of OLBI scores, our further studies will try seeks to identify key factors contributing to burnout, both at the individual and organizational levels. The findings hold the potential to inform targeted interventions and support mechanisms aimed at mitigating burnout among paramedics, ultimately enhancing the overall well-being of these essential healthcare professionals.

Research on paramedic burnout indicates its prevalence and impact on both individuals and organizations. A study by Alexander and Klein (4) found that nearly half of the participating paramedics reported high levels of emotional exhaustion and depersonalization, indicating burnout. High levels of burnout in paramedics have been associated with decreased job satisfaction, intention to leave the profession, and reduced quality of patient care (3).

Several factors contribute to burnout among paramedics. The demanding nature of emergency medical services, exposure to trauma and death, and high workload are key stressors. Lack of control, inadequate social support, and limited resources can further exacerbate burnout (5). Individual factors such as coping strategies, resilience, and work-life balance also play a role in determining vulnerability to burnout.

Addressing paramedic burnout requires a comprehensive approach. Organizational interventions should focus on improving working conditions, providing access to support services, implementing effective shift scheduling and rest periods, and fostering a culture of open communication and support. Halpern et al. (5) suggest that providing opportunities for debriefing and peer support can be beneficial in mitigating burnout among paramedics.

Individual-level strategies are equally important in managing burnout. Developing effective coping mechanisms, engaging in self-care practices, seeking social support, and maintaining a healthy work-life balance are crucial for paramedics to protect their well-being and resilience.

In conclusion, job burnout poses a significant challenge in the paramedic profession, impacting both paramedics and the quality of patient care. Utilizing scales such as the OLBI, we can gain insights into the experiences of paramedics and identify areas for intervention. By addressing organizational factors and promoting individual well-being, it is possible to mitigate burnout and create a healthier work environment for paramedics.



2 Materials and methods


2.1 Study design

A cross-sectional pilot study was conducted to assess burnout levels among paramedics in Poland using the Oldenburg Burnout Inventory (OLBI). The aim of this study was to provide preliminary insights into burnout within this professional context and to identify key factors influencing burnout dimensions.



2.2 Characteristics of the research tool

Our questionnaire contained socio-demographic information and burnout assessment, which was performed using the Oldenburg Burnout Inventory (OLBI) The original version of the Oldenburg Burnout Inventory (OLBI) was developed by Demerouti in 1999 (1).

The OLBI questionnaire contains 16 test questions, eight items to measure each dimension, each with a choice of one of four items (two of a positive nature and two of a negative nature). The premise behind constructing the questionnaire was to measure two dimensions, namely energy and identification, for a comprehensive interpretation of the results. The initial subscale is labeled as exhaustion, while the second is identified as withdrawal of involvement (disengagement) (1, 6). Validation efforts conducted by researchers, encompassing Dutch healthcare professionals and administrative staff (specifically air traffic controllers), substantiated the tool’s reliability, with Cronbach’s alpha registering at 0.85 for both dimensions. The bipartite structure of the instrument was consistently affirmed within both cohorts of participants. Moreover, the questionnaire exhibited discernment in capturing variations across professions; notably, healthcare professionals manifested a heightened susceptibility to burnout compared to their counterparts in air traffic control (1). This reliability has been corroborated across diverse international settings (6). In alignment with the authors’ recommendations, akin to the approach employed with the Maslach Burnout Inventory (MBI), an aggregate burnout score is not computed. Instead, the scores for each subscale are independently interpreted (1).

Respondents provide answers on a 4-point scale, where 1 corresponds to “agree” and 4 to “disagree.” Within each subscale, half of the items are framed negatively, and the other half positively. To ensure the unidirectionality of the scale, negatively worded items undergo inversion (i.e., the scale is reversed). The subscale scores for exhaustion and detachment from work are derived by summing the item scores and dividing by their number, resulting in scores within the range of 1 to 4. A higher score indicates elevated levels of both burnout components—exhaustion and detachment from work (1, 7, 8).

The results obtained indicated that the original version of OLBI exhibits favorable psychometric parameters, demonstrated good internal consistency and validity. The Polish version of the questionnaire has also good psychometric properties (7, 8).

The OLBI has been shown to be a reliable and valid measure of burnout. It has been used to study burnout in a variety of settings, including healthcare, education, and business. The OLBI stands out as a reliable and valid measure of burnout, offering simplicity in administration and scoring. Its extensive translation into over 20 languages ensures accessibility across diverse linguistic and cultural contexts. This tool proves versatile, allowing assessment at both individual and group levels, while its capability to track changes over time adds valuable insights into the evolving nature of burnout (9, 10).



2.3 Data collection, setting, and procedure

Data were gathered during the period spanning March 01 to April 30, 2023, utilizing an online survey accessible to participants. Permission to employ the survey tool was secured from its developers prior to its administration. The survey targeted paramedics within the Polish emergency medical services system. Distribution of the questionnaire occurred through the platforms of paramedic associations and via email to their membership. Additionally, the survey link was disseminated on the social media profiles of relevant organizations and shared within paramedic-centric groups. Employing an online survey method proved expeditious, straightforward, and pragmatic. The survey was conducted in the Polish language.

Prior to survey completion, respondents were provided with a concise overview of the survey’s objectives. Following the completion of the survey, participants were asked to provide brief demographic information. To ensure confidentiality, no personally identifiable details were requested from respondents. Participants affirmed their informed consent to participate in the study through questionnaire completion, with the option to withdraw from participation at any juncture. Respondents were unequivocally informed of the voluntary and anonymous nature of their involvement in the study. The entirety of the questionnaire demanded approximately 10 min for completion, indicating it was an effective measurement for paramedics due to busy work.



2.4 Inclusion and exclusion criteria


2.4.1 Inclusion criteria

Individuals working as paramedics in emergency medical services; working in emergency care for at least 4 weeks, professionally active.



2.4.2 Exclusion criteria

Persons who work as paramedics or less than 4 weeks; other medical personnel, with no professional activity.




2.5 Ethical considerations

The University of Rzeszow’s Bioethics Committee gave its approval to this study (KBE No. 2022/013). The authors adhered to the Declaration of Helsinki’s guidelines (World Medical Association, 2013).



2.6 Statistics

Statistical analyses were conducted using Statistica software (v13.3, StatSoft, Poland). For quantitative data, the presentation included the mean and standard deviation (SD). The choice of statistical tests depended on both the number of groups compared and the results of the Shapiro–Wilk test. Statistical significance was determined at a threshold of p < 0.05.




3 Results


3.1 Participants

A total of 147 participants contributed to the study, comprising 50 women (34.01%) and 97 men (65.99%). The age range of survey participants spanned from 22 to over 55 years. Among the surveyed individuals, a majority resided in urban areas, constituting 72.11% of the respondents. Regarding educational attainment, those holding a bachelor’s degree constituted the majority at 66.67%, followed by respondents with a master’s degree at 24.49%, the overwhelming majority of rescuers perform their duties in pre-hospital conditions and are employed in emergency medical teams (58.51%). Paramedics with 6–10 years of experience constituted the largest group (46.84%), with a large group also consisting of people with less than 5 years of experience (32.55%). Table 1 details the characteristics of the study participants.



TABLE 1 Participants’ characteristics (N = 147).
[image: A table presents demographic data with categories: Gender, Age, Residence Area, Education Level, Workplace, and Total Experience. Gender shows 34.01% female and 65.99% male. Age: 29.93% are 22–25, 38.78% are 26–35, 20.41% are 35–45, and 10.88% over 45. Residence: 72.11% in urban and 27.89% in rural areas. Education: 24.49% have a Master's, 66.67% a Bachelor's, and 8.84% postsecondary. Workplace: 58.51% are in pre-hospital EMS, 14.96% in the emergency department, and 26.53% in both. Experience: 25.85% have 5 years or less, 70.07% have 6–10 years, 3.40% have 11–20 years, and 0.68% have over 20 years.]



3.2 Results of the Oldenburg Burnout Inventory in the research group

The average OLBI scores were 20.09 and 20.60 for disengagement and exhaustion, respectively (Table 2).



TABLE 2 The OLBI questionnaire score in the study group (N = 147).
[image: Table comparing exhaustion and disengagement. For exhaustion: Mean 20.60, Median 21, Minimum 8, Maximum 32, Standard Deviation 4.56. For disengagement: Mean 20.09, Median 20, Minimum 9, Maximum 32, Standard Deviation 4.23.]

Figure 1 shows the detailed distribution of results for both variables: disengagement and exhaustion.

[image: Two histograms with overlaid normal distribution curves. The left graph titled "Brak zaangażowania" shows a peak between 15 and 20. It includes statistics: KS-d, Lilliefors, and Shapiro-Wilk. The right graph, titled "Wyczerpanie," peaks slightly above 20 with similar statistics. Both graphs are in Polish and show class boundaries on the x-axis and frequency on the y-axis.]

FIGURE 1
 Histogram of disengagement and histogram of exhaustion.


The results of the study confirmed that the OLBI questionnaire has good psychometric properties and is a reliable tool for measuring burnout. The Cronbach’s alpha coefficient pointed out a value of 0.79 for disengagement and 0.86 for exhaustion and the factorial analysis revealed that the two components, exhaustion and disengagement, loaded on one factor, burnout (Table 3).



TABLE 3 Psychometric properties of the OLBI questionnaire based on own study (N = 147).
[image: Table comparing burnout components of disengagement and exhaustion. Both have eight items and one hundred forty-seven cases. Disengagement has a Cronbach's alpha of 0.79 and average correlation of 0.33. Exhaustion has a Cronbach's alpha of 0.86 and average correlation of 0.44.]

The study group was divided according to the criteria recommended by the authors of the scale into 3 groups:

	• High level: individuals who are professionally burned out (48–64 points).
	• Medium level: persons who are at risk of professional burnout (40–47 points).
	• Low level: persons who are not professionally burned out (less than 40 points).

Figure 2 shows how the occupational burnout index is distributed among the study group. 13.6% of the respondents, or 20 people, belongs to the high-risk group of burnouts, and can be classified as occupational burnout according to the index and methodology of the OLBI (high level). Almost half of all respondents (44.9%) belong to the group of people at risk of burnout (medium level). The remaining group, accounting for 41.5% of the respondents, are those who are not professionally burned out (low level). The group of those who are professionally burned out and those who are threatened by burnout together make up almost 60% of the respondents, a worrying result and one that requires further study.

[image: Pie chart titled "Burnout levels" showing three segments: blue for low level at forty-one percent, orange for medium level at forty-five percent, and gray for high level at fourteen percent.]

FIGURE 2
 Burnout levels in the study group (N = 147).




3.3 The impact of socio-demographic factors on burnout

The study showed that women had significantly higher levels of exhaustion than men (p = 0.01). The average score in the area of exhaustion for women was 21.92, for men 19.92. The results are shown in Figure 3.

[image: Box plot comparing exhaustion levels between women and men, labeled "Kobieta" and "Mężczyzna." The median exhaustion for women is higher. A significant difference (p<0.01) is indicated, with mean and standard deviation noted in the legend.]

FIGURE 3
 Average scores of the exhaustion variable by gender.


For the other variables, i.e., age, area of residence, education level, workplace and total experience in work, no relationship was shown.




4 Discussion

In research exploring occupational burnout, various factors are scrutinized, including excessive workloads, workplace violence, managerial support deficiencies, prolonged working hours, a lack of job control, and inadequate remuneration. Findings from these studies are contingent on the employed methodology, organizational culture, healthcare systems, and other country-specific influences (11–13). There is still a lack of research on the issue of burnout in the professional group of paramedics. It is imperative to acknowledge that the landscape of burnout among paramedics is dynamic and can evolve over time. Ongoing research endeavors continue to shape our understanding, and results may shift with the evolution of research and the implementation of effective management strategies. For paramedics, occupational burnout stands as a formidable threat, given the daily confrontations with highly stressful situations demanding significant expertise, knowledge, and both physical and mental aptitude. Their routine exposure to crisis scenarios, accidents, and tragedies can deeply impact their mental well-being, with frequent exposure to extreme suffering and death potentially leading to psychological exhaustion and trauma. Operating under time constraints in a challenging and often changing environment further compounds the stress. An integral but often overlooked aspect is an overburdened healthcare system that compels medical personnel, including paramedics, to extend their working hours (14). This not only becomes burdensome but generates a sense of exhaustion due to the inadequate provision of time for rest and relaxation (3, 15). Stress, trauma, and occupational burnout are increasingly prevalent issues among healthcare workers globally, extending beyond Poland to international contexts (13, 16–19).

The findings of this study echo those of a research initiative in Poland conducted by Witczak-Błoszczyk et al. (20). Notably, the investigation highlights a high incidence of professional burnout and vulnerability among medical personnel. The amalgamated results from respondents of both questionnaires unequivocally indicate a deteriorating trend in professional burnout.

Professional burnout among medical personnel poses a significant challenge confronted by emergency medical systems worldwide. The United Kingdom, for instance, grapples with this issue among ambulance workers, as evidenced by a study indicating that only 13.6% of participants met burnout criteria, while 44.9% were at risk of developing the syndrome. Because of that, over 50% of surveyed paramedics in the UK exhibited symptoms of professional burnout, underscoring its pervasive nature within the emergency medical service milieu and it’s potential to result in sickness absenteeism and compromised mental health (21).

German paramedics, contending with daily stressors in providing medical assistance, face an escalating lack of resources and heightened healthcare demands. The German emergency medical system’s emphasis on swift and effective responses places paramedics in situations where they must make critical life-and-death decisions under time constraints. The witnessing of suffering and traumatic scenes contributes to chronic stress and professional burnout. Factors identified by Natalie Baier et al. (22) in Germany include excessive workloads, insufficient support from superiors and the healthcare system, a dearth of rest opportunities, lack of recognition, and low remuneration. To address professional burnout among German paramedics, concerted efforts are required at both the emergency medical unit and healthcare system levels.

In India, another country with a healthcare system grappling with formidable challenges, paramedics share similar stressors with their Polish counterparts. High workload, inadequate resources, low remuneration, and a lack of recognition compound the challenges faced by paramedics in India. These factors contribute significantly to burnout, leading to frustration and professional exhaustion. Paramedics in India also encounter a lack of support and understanding from society, exacerbating feelings of burnout. Additionally, they grapple with traumatic situations such as accidents, infectious diseases, and natural disasters, heightening the pressure and exposing them to psychological trauma. The ramifications of professional burnout among paramedics extend beyond individual well-being, adversely impacting the quality of healthcare provided to patients. Physically and emotionally exhausted paramedics possess limited resources for aiding others, while burnout contributes to elevated rates of absenteeism and turnover, exacerbating challenges within the healthcare system (23).

The emergence of the COVID-19 pandemic has notably escalated burnout rates among medical personnel, as corroborated by research conducted in Poland, Spain, and the United States (20, 24, 25). Paramedics, serving as crucial frontline healthcare workers, have borne the brunt of challenges posed by the pandemic. Prolonged exposure to the intense nature of the pandemic has subjected paramedics to heightened workloads, with an influx of patients requiring urgent attention. The resultant long hours and limited breaks have led to chronic fatigue and stress. Witnessing the suffering and death associated with the pandemic has had a profound impact on the mental health of paramedics, contributing to feelings of helplessness, discouragement, and emotional exhaustion. Shortages in medical resources and equipment have further compounded burnout, forcing paramedics to operate without adequate protection, increasing the risk of infection. The lack of support and recognition from authorities and the public has added to the burnout challenge, leaving paramedics feeling unappreciated and ignored. These multifaceted factors collectively contribute to the surge in burnout among paramedics during the ongoing COVID-19 pandemic (26, 27).



5 Conclusion

Paramedics represent a professional cohort particularly susceptible to experiencing burnout. Within the surveyed group, nearly 60% of respondents either met the criteria for burnout or were at risk of developing this syndrome. Gender disparity was observed, with female paramedics demonstrating a higher likelihood of developing burnout compared to their male counterparts. Burnout poses a significant challenge, impacting work, family, and societal functioning, which can lead to reduced work efficiency and potentially compromise patient safety.

This pilot study provides initial insights into the prevalence and dimensions of burnout among Polish paramedics. Future research will be essential to further investigate these findings, particularly by exploring underlying causes and developing targeted interventions. Future studies should also address the gender disparities observed and examine the specific workplace stressors and coping mechanisms that contribute to burnout.

To mitigate burnout among paramedics, strategic measures should include mandatory training on stress reactions, workshops focusing on coping skills, and initiatives aimed at enhancing working conditions within the paramedic profession. Proactive psychological support is crucial for paramedics exhibiting symptoms of burnout, underscoring the importance of professional care to address and manage their well-being.



6 Implications for practice

Understanding the factors contributing to burnout among paramedics is crucial for developing effective interventions. Strategies should focus on stress management training, organizational support, and well-being initiatives. It is also important to address gender-specific differences in burnout experiences to tailor interventions effectively.

Implementing proactive psychological support mechanisms and optimizing working conditions can significantly improve paramedics’ overall well-being and enhance their effectiveness in providing emergency medical services. Integrating stress management training into the medical education curriculum can help paramedics handle work-related stress more effectively, develop personal coping techniques, and potentially prevent burnout. This approach can strengthen their resilience and improve their overall performance in delivering high-quality emergency care.
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Background: Multiple stressors as well as health-and quality-impairing effects of strain in the nursing profession require the systematic acquisition of competence in dealing with these demands, starting at the stage of initial vocational training. This study investigates whether an instructional design, which merges didactic principles of nursing education with concepts and training measures from stress psychology, promotes the acquisition of stress coping competence more effectively than regular teaching on the relevant curricular field at nursing schools.
Methods: The quasi-experimental study design, based on the Solomon four-group plan, included 332 trainees in Germany. The assessment of stress coping competence at the beginning and at the end of the intervention provided a video-stimulated situational judgment test covering nursing-specific stressful situations. All were validated by field experts. Complementing group comparisons, regression analyses examined intervention effects at the individual level while controlling for other predictors of learning success.
Results: The highest solution rates for the two basic dimensions of stress coping competence, i.e., (1) situation assessment and (2) strategy selection and justification, occurred in the treatment classes without a pretest. At the individual level, treatment effects were confirmed for the first dimension. Students with a migration background showed lower competence gains than other students.
Conclusion: The instructional design and the competence test provide valuable foundations for promoting and for diagnosing coping skills. Nevertheless, subsequent studies should examine adaptive support for different learner groups. Furthermore, additional observational phases should focus on the deliberate practice of acquired coping strategies in the practical training settings of nursing education.
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1 Introduction

The ability to cope productively with stress and strain in the nursing profession is highly relevant in two ways (1, 2). From an individual perspective, stress coping competence constitutes a prerequisite for long-term commitment to and satisfaction with the profession, since chronic forms of occupational stress contribute to dissatisfaction, psychosomatic disorders, physical complaints and burnout among nurses (3). From a societal perspective, it contributes to maintaining a skilled workforce and a functioning health care system. High levels of stress reduce the quality of care provided by the affected nurses, including reduced empathy with care recipients and higher error rates in the care process (2). However, the design of effective pedagogical interventions to improve stress coping competence is challenging, given the multitude of daily stressors in the nursing profession, ranging from patient resistance against care measures to tight work schedules and (inter-)professional tensions (4, 5). Their impact on stress levels reaches a critical peak under conditions such as pandemic outbreaks and a systemic increase in the need for care within an aging society (6). There are many attempts to integrate issues such as health awareness and coping strategies into nursing education curricula. The current German curriculum for general nursing training can serve as an example of this trend, as it includes the protection of one’s own health as a discrete competency objective for nurses [(7), “Act on Nursing Professions”; (8), “Training and Examination Regulations for the Nursing Professions”]. However, systematic approaches to competence development and valid assessments of the effects of stress training have only increased in recent years (9, 10).

In this paper, we discuss the design and results of an intervention study aimed specifically at promoting stress coping competence among prospective nurses in an advanced stage of their professional qualification. In Germany, nursing education does not follow a predominantly academic approach, but is a combination of vocational school and practical training in nursing facilities. It usually lasts 3 years. The intervention consisted of a 12-hour instructional unit to be delivered during school hours. With a terminological and conceptual basis in work and stress psychology, it combines common and evaluated topics from stress management training, adapted to the working contexts of the target group, with didactic elements from nursing education in the German vocational system. This way, a scientifically based and nursing-specific intervention was created for application in the school setting of nursing education, following an action-oriented, situational approach to instructional design as the leading approach in this setting.

Our study investigates whether and to what extent this pedagogical intervention promotes the development of stress coping competence. To this end, a quasi-experimental design employing the Solomon four-group plan (11) (31) was implemented. This approach involves a total of two experimental groups and two control groups, but only one of the experimental groups and one of the control groups is tested prior to the intervention for the target variable of the treatment. Thus, it accounts for the effects of time-related confounding variables and allows a more robust estimation of a net treatment effect. The data set includes a sample of 332 trainees. To measure the participants’ levels of stress coping competence, a nursing-specific, empirically validated and digitally supported test instrument was applied (12, 13).



2 Design of the instructional unit to promote stress coping competence


2.1 Scientific foundations

Occupational science distinguishes stressors from stress reactions. While stressors describe all potentially harmful influences residing in a person’s work environment, stress reactions are the short-term, still reversible psychological or (pscho-)somatic consequences of these stressors within the person (14). Stressors and stress reactions are shaped by work tasks as well as proximal and organizational working conditions (15). Accordingly, task-immanent stressors of care work, such as being confronted with suffering and dying, are often accompanied by impediments to professional action regulation, such as the concurrence of different care needs for different patients (proximal working conditions), and are also exacerbated by an understaffing in care facilities (organizational conditions).

Coping involves the cognitive and behavioral efforts to deal with external and/or internal demands, such as the stressors mentioned above in a working context, which are weighed against accessible resources [(16), p. 141]. Whenever demands are appraised as exceeding resources, coping efforts set in. Drawing on evaluated stress management trainings (17–19), the instructional unit that was developed for prospective nurses classifies these efforts into three approaches:

	• Instrumental coping entails measures to reduce the most prevalent stressors, such as eliminating coordination problems within a nursing team. It also entails measures to strengthen resources, such as optimizing individual work routines. Thus, this approach aims to actively change the stress-inducing or stress-reducing constituents of a work situation, thereby helping to regain individual capabilities to regulate professional actions.
	• Mental or cognitive coping encompasses strategies to modify subjective perceptions and evaluations of the stressors inherent in working tasks or conditions. Accordingly, methods such as cognitive restructuring (i.e., re-appraisals) are associated with this second approach.
	• Palliative-regenerative coping focuses on alleviating the experienced stress reaction rather than changing the situation-specific stressors per se (instrumentally). It therefore aims to reduce acute negative psychosomatic effects through emotion regulation, relaxation techniques and moments of recovery within or after the stressful situation.



2.2 Stress coping competence as the target variable

Against this general theoretical background, stress coping competence refers to individual knowledge and skills for dealing productively with domain-specific stressors and for preventing or regulating stress reactions in the work of professionals, with the aim of maintaining one’s own mental health (20). This particular competence is the learning objective of the developed instructional unit. It is well aligned well with an established, subject-centered notion of competence for professional work in the sense of individual prerequisites for action (21), which are themselves “acquired or expanded in self-organized, subject-oriented educational processes” (7) (“Act on Nursing Professions”). In work contexts, competence as a latent construct always includes a bundle of complementary facets that are relevant for dealing with professional demands (e.g., professional knowledge, skills, and attitudes for planning and implementing care measures). With these individual prerequisites, highly competent persons are able to make responsible, appropriate decisions and act effectively in a variety of situations in their professional domain [(22), p. 307]. Successful mastery of different situational demands (i.e., individual performance) allows observers to draw diagnostic conclusions about existing or lacking knowledge, skills, etc. (i.e., the individual level of competence).

Stress coping competence in occupational settings comprises a person’s ability to discern the constituents of a potentially distressing work situation as a first important facet. This ability permits an accurate evaluation of which stressors are present in a given situation and whether these factors can or cannot be modified (instrumentally). This ability represents an indispensable prerequisite for effective counteraction, as the nature of stressors markedly influences the range of situationally appropriate strategies, i.e., coping measures that can be executed successfully under given work requirements and circumstances. In addition, the suitability of a coping strategy depends on the scope of one’s behavioral repertoire and the accessibility of sources of support within the working environment, i.e., external resources that can be mobilized. Therefore, coping flexibility plays an important role in strategy selection and implementation, which delineates the second facet of stress coping competence. Coping flexibility refers to a person’s ability to variably and effectively modify coping behaviors according to the limiting and enabling features of the stressful situation at hand (23). This adaptive process typically incorporates strategies with complementary functions (instrumental, mental, and palliative-regenerative) and disparate timeframes of implementation (immediate and long-term). It distinguishes the concept of coping competence from the concept of coping styles, which postulates preferred, habitualized ways of coping regardless of varying situational characteristics (13, 24). Figure 1 provides an overview of the dimensionality of this psychological construct.
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FIGURE 1
 Proposed dimensional structure of stress coping competence.




2.3 Instructional design of the intervention

To establish the essential features of the instructional unit, the manuals of evaluated stress management trainings for occupational settings were examined with regard to their structure and organization (schedule, group size, etc.), content (functional types and specific forms of coping strategies) and effectiveness (indicators of well-being and health). Furthermore, curricular analyses for the school-based phases of nursing training served to identify the optimal thematic and temporal context for implementing a coping-related pedagogical intervention. The curricular field 4 “Promoting health and acting preventively” for the vocational qualification of nursing specialists, which has mandatory status in the whole country today, provides ample opportunities for this purpose. The developmental process concluded with two sequential workshops together with teachers. These workshops sought to optimize the instructional unit from the application-oriented perspective of nursing didactics and to tailor it to the target group (trainees rather than experienced nurses). In the initial workshop, seven teachers, serving as faculty representatives within their schools, discussed the fundamental concept of the instructional unit. They made refinements to structure, utilization of media and the overall mix of instructional methods. The subsequent workshop concentrated on the specific implementation issues of singular lessons. It involved nearly 20 teachers who tackled this task in a division of labor. A consolidation phase aimed to maximize consistency in teaching.

The workshops yielded lesson plans for 12 discrete thematic sections, each comprising 45 min of instructional time.1 In accordance with a fundamental didactic tenet of the German system of vocational education and training, the lessons are designed to be action-oriented and situation-centered (25, 26). A radio play or video vignette serves as an anchor for all subsequent steps of skill acquisition, providing a vivid, complex and authentic scene within a nursing setting, which may be a nursing home for the elderly. This anchoring approach allows the learners to empathize with a protagonist who faces prototypical demands and challenges as a novice nurse. He/she has to take responsible, deliberate actions in order to deal effectively with the presented stress factors (e.g., time pressure and multiple care tasks). Following the didactic principle of action-orientation, students continually receive strategic impulses throughout the lessons to construct, revise and evaluate a multi-facetted action plan for dealing with the causes and impeding consequences (i.e., stressors and stress reactions) of the anchoring scene. The latter contains various types of stressors, thus paving the way for a coping attempt that combines several strategic elements (see section 2.1).

	• Stage 1—Informing and Planning. At the prompting of their teacher, students begin to collect and intuitively assess a wider range of possible approaches for coping with the scenario-embedded demands. Thus, they draft a provisional action plan encompassing a range of strategic options.
	• Stage 2—Thematic Deepening and Practical Exploration. The students examine and practice exemplary techniques for implementing diverse strategic approaches. During this investigative process, they thoroughly reflect the functional value of particular coping strategies for reducing stressors and regulating stress reactions. In light of the fact that the subjective appraisal of a situation is the determining factor in whether it is perceived as stressful, threatening, or even loss-making, the students initially focus on mental coping strategies. Specific techniques, such as cognitive restructuring and the creation of relieving or defusing thought patterns, are examined in detail. Subsequently, the students are guided by their instructor to develop an instrumental approach to coping, which allows for the immediate or long-term modification of specific stressors. In alignment with this methodology, the instructional unit introduces students to targeted, instrumental techniques for analyzing and prioritizing individual task assignments, as well as problem-solving heuristics. The final step in the investigative process is to reduce negative stress reactions. The students are instructed that strategies derived from the palliative-regenerative approach to coping are applicable in situations where the stress-inducing aspects of their work tasks or environments are unalterable or when supplementary strategies are sought to reduce the experienced strain. Consequently, they investigate techniques for emotion regulation, relaxation, and recovery within and after a stressful situation.
	• Stage 3—Option Selection and Decision-Making. All potential strategic options are evaluated in comparison to one another in order to facilitate the selection of a reasonable and deliberate course of action. Moreover, students examine the suitability and applicability of these strategies in the authentic anchoring scenario, thereby enhancing their awareness of coping flexibility. Given the multifaceted nature of the authentic scenario, students are motivated to pursue a coping strategy that incorporates a combination of strategic elements (see section 2.1).
	• Stage 4—Integration and Control. Students are required to consolidate the strategies they have identified as being the most effective for managing stressors and regulating stress reactions, as depicted in the anchoring scene, into a comprehensive, detailed, and testable action plan.
	• Stage 5—Summative Evaluation. The class members evaluate their plans collectively under the guidance of the instructor and reflect on their learning progress and achievements.

In terms of methodological elements, the instructional unit employs a variety of social forms, including individual, partner, and group work. Moreover, a collection of explanatory videos and interactive worksheets is available for reference. A digital knowledge quiz may be used to assess the learner’s comprehension of the material presented. These design elements, in conjunction with comprehensive lesson plans, are made available to educators as open educational resources (https://ekge-lle.uni-goettingen.de/).




3 Materials and methods for evaluation


3.1 Aims of the study

The reported evaluation study sought to examine

	1. whether nursing classes at vocational schools in Germany, which received a pedagogical intervention in the form of the newly developed instructional unit, demonstrated higher gains in stress coping competence than nursing classes receiving traditional instruction.
	2. whether individual competence gains can be attributed to participating in the instructional unit rather than to individual learning prerequisites of each student.

These questions are investigated while controlling for pretest effects at the class level of analysis by employing a four-group-design (see next section). At the individual level, the predictive value of the individual group assignment was estimated together with other characteristics of a participant that might affect their learning process and success. These included prior knowledge, enrollment in a particular training program of nursing education, and basic biographical data. Competence gains were assessed in a validated test environment with authentic, video-based stimuli [see (13), for details]. For the scaling of measurement data, psychometric models were used, in particular probabilistic test models. These models facilitate the integration of task requirements and competence levels on a unified scale, while also enabling a more nuanced examination of the construct’s dimensionality (13).



3.2 Overview of the Solomon four-group plan

As an extension of the classic pre-post design, Solomon’s four-group plan comprises the following four sample groups, as depicted in Table 1 (11): Group 1 (pretest, treatment, posttest; hereafter PTP) and Group 2 (no pretest, treatment, posttest: -TP) represent the experimental groups, which differ only regarding the completion of a pretest. The third group (pretest, no treatment, posttest: P–P) takes both a pre-and posttest without taking part in the intervention and, thus, resembles a classic control group, while the fourth group (no pretest, no treatment, posttest: --P) only receives the posttest. For the present study, it should be noted that the control groups received regular classroom instruction on stress and strain (instead of the targeted instructional unit described in section 2), as all participating classes were required to cover the mandatory curricular area of “Health Promotion and Prevention” in nursing education.



TABLE 1 Solomon four-group plan.
[image: Table showing the distribution of pretest, treatment, and posttest across four sample groups. Group 1 has all three phases marked. Group 2 lacks pretest, Group 3 lacks treatment, and Group 4 lacks both pretest and treatment.]

This design exceeds the usual possibilities of comparing experimental Group 1 (PTP) with control Group 3 (P–P). By comparing Group 3 (P–P) with Group 4 (−-P), purely practice-and memory-based pretest effects could be estimated (27). Based on insights on how pretesting affects posttest results, a further comparison of experimental Group 2 (-TP) with control Group 4 (−-P) can deliver a clearer picture of the net treatment effects.



3.3 Sample description and equivalence check of the compared student groups

The analyses employ data from a longitudinal study conducted as part of the research project EKGe – Extended competence assessment in the healthcare sector, which was funded by the Federal Ministry of Education and Research, Germany. The data were collected between April and July 2021 in 10 nursing schools in North Rhine-Westphalia. In the planning phase of the intervention, the research team contacted all relevant schools by phone and letter. Principals and/or department heads then reported whether at least two parallel classes were available at their respective schools (as experimental and control groups; see section 3.3) and whether teachers were willing to participate with these classes.

Given the frequent alterations to educational practices resulting from the ongoing COVID-19 pandemic, the competence tests were conducted in both remote and in-person formats. To ensure the objectivity of the assessments, they were administered by duly trained personnel in accordance with the instructions delineated in the test manual. The data collection process consisted of two measurement points: the pretest (t1) and the posttest (t2), with a time gap ranging from 1 to 6 weeks.2 Drop-outs from t1 to t2 totaled n = 24 trainees and occurred randomly, for instance due to illness. The final data set includes 332 students who were enrolled in the VET-programs of “geriatric nursing” (n = 232), “clinical nursing” (n = 82), and “general nursing training” (n = 18). The discrepancies in group sizes are attributable to the necessity of employing a convenience sample of classes in the context of ongoing pandemic-related disruptions to the organization of schooling. We assumed that coping with stressful situations is independent of a VET program, and instead dependent only on features of the care situation and its institutional setting. Nevertheless, an examination of the composition of the experimental and control groups with respect to the VET program of their respective members was carried out. Table 2 provides an overview of participant characteristics in each of the four Solomon comparison groups.



TABLE 2 Study groups by training program, year and age group (in percent).
[image: A table presents data on study groups categorized by training program, training year, and age group. There are four groups labeled as Group 1 (PTP), Group 2 (-TP), Group 3 (P-P), and Group 4 (–P). The training programs are GER, CLI, and GEN. Percentages for each group are provided by training program, year (1, 2, 3), and age group (<21, 21–25, >25). The total number of participants per group is also listed. A note below clarifies that data for 21 trainees is missing regarding age groups.]

At the time of the study, most of the students attended their second year of training (n = 222). The age of participants is distributed heterogeneously across three age groups. Female trainees dominate the sample (77.9%). Randomized group allocation of the individual students was impeded by fixed schooling conditions (class affiliation, school-specific scheduling of theoretical and practical training phases). However, the existing classes of trainees were randomly assigned to the four study groups of the Solomon design. To ensure the internal validity of obtained results, the study groups should be comparable in terms of (confounding) factors that may affect their competence acquisition (27). However, an initial examination of Table 2 indicates that group compositions varied with respect to the training program and the year of the classes. A Kruskal–Wallis test revealed that these differences were statistically significant with regard to the training program [χ2(3) = 13.75; p = 0.003]. A Dunn-Bonferroni test further elucidated these differences, specifically identifying a contrast between Group 2 (-TP) versus Group 3 (P–P) (z = −3.63; p = 0.002). As (33) notes, this finding represents a weak, almost medium effect (r = 0.28). Therefore, the students’ training program was controlled for in subsequent multiple regressions together with students’ educational background (see section 4.2). While the test of stress coping competence is demonstrated to be non-discriminatory with respect to different training programs in nursing education (13), training affiliation may exert a confounding effect on learning processes during the intervention phase.



3.4 Test instrument for competence assessment

Stress coping competence of nursing trainees was assessed using the Coping Competence Instrument for Nursing (CopeCo-N) [see (13), for a detailed description]. This validated instrument provides a Situational Judgment Test embedded in a digital testing environment. Analogous to the instructional unit, the test items are anchored in several short and vivid representations of authentic, prototypical stressful situations that may arise during professional care work in different care settings. A total of nine video vignettes of such challenging scenarios were developed for three fields of practice: geriatric care, inpatient hospital care, and ambulatory care. After watching an introductory video about the work context of a particular setting (e.g., team members, patients/clients, organizational structure), participants see the vignette of a stressful situation in this setting and are prompted to answer test items presented in a multiple-choice format. Only after completing these items (3–4 for each scenario) do they see the next vignette.

Each vignette presents a specific set of stressors, such as: “Being confronted with dying,” “Prioritizing care needs while considering ethical issues,” “Managing multiple care tasks under acute time pressure,” or “Dealing with errors in the care process.” A total of 29 items covers the theoretically derived dimensions of coping competence (see section 2.2). Thus, test takers are first asked to identify the stressors and stress reactions presented in each vignette in order to assess situational demands. They are then asked to select and justify strategic options for coping with these demands in the course and, possibly, in the follow-up to the situation.

The in-depth development process of the Situational Judgment Test involved the collection and synthesis of ratings from experts in nursing science and nursing education, such as experienced nurses and qualified instructors in nursing institutions. They evaluated and optimized all stimuli (i.e., video vignettes) for their descriptive quality and informational content, as well as all items for their technical accuracy and the situational appropriateness of solutions.

A multilevel scoring system serves to rate selected answers. If one of two correct answers was selected, the task was scored with one point. Two points were awarded if both correct answers were selected. Otherwise, zero points were awarded. To investigate whether the pedagogical intervention was effective in terms of competence gains, all 29 test items were used at two measurement points (t1 and t2).

A previous study on test development and validation could establish good construct and criterion validity (13). The theoretically assumed two-dimensional structure (1: Appropriate assessment of the stressful situation; 2: Appropriate selection and justification of coping strategies; see section 2.2) exhibits a better fit to the data than a one-dimensional structure. The EAP/PV reliabilities for the partial credit models, which were estimated separately for each of the two measurement points, fall within a good range (t1: dimension 1 = 0.76 and dimension 2 = 0.85; t2: dimension 1 = 0.76 and dimension 2 = 0.79). The item characteristics (wMNSQ, t-values, discriminatory power) also lie within an acceptable range. In addition, DIF analyses confirmed that the difficulty parameters of the items in all three nursing training programs occupy the same relative position (13).



3.5 Hypotheses

The following hypotheses can be derived from the previous considerations and will be subjected to empirical testing:


H1a: Trainees in the experimental groups (Group 1, Group 2) demonstrate better performance in the appropriate assessment of stressful situations (dimension 1 of the CopeCo-N) than trainees in the control groups (Group 3, Group 4).
H1b: Trainees in the experimental groups (Group 1, Group 2) demonstrate better performance in the appropriate selection and justification of coping strategies (dimension 2 of the CopeCo-N) than trainees in the control groups (Group 3, Group 4).





3.6 Data analysis

The statistical examination of the treatment effect consisted of two steps. In the first step, descriptive and bivariate analyses were conducted to assess differences in group-specific test performance. For this purpose, pretest effects are analyzed, and group comparisons are made to estimate treatment-related gains in competence. In a second step, multiple linear regression analyses were conducted to predict criterion variables from several predictor variables. The aim is to examine the influence of the intervention on individual competence levels in the post-test, while accounting for other factors that may influence learning success. Regression models are estimated for the two dimensions of stress management competence separately. The scores achieved in the two test components in the posttest provide the dependent variables. All statistical calculations were performed using SPSS 27 software.



3.7 Implementation of the intervention

The instructional unit was implemented by 10 teachers who followed the detailed lesson plans that resulted from previous workshops (see section 2.3). Teachers could contact members of the academic research team at any time if questions arose. They also kept implementation logs to record any deviations from the lesson plans. Overall, there were very few and varied deviations, which were due to unexpected events (e.g., extended lively discussions of certain topics or external interruptions of a lesson). All teachers received identical instructional materials from the research team, i.e., student worksheets, solutions guides, explanatory videos and the radio play/video vignette used for the anchoring situation.




4 Results


4.1 Descriptive and bivariate results for group comparisons

Figure 2 shows the average solution rates achieved in the CopeCo-N in a pre-post comparison, sorted by the tested groups. It is striking that the trainees in experimental Group 2 (-TP), who received the instructional unit but did not have to take a pretest, exhibited the highest solution rates in both test components of the CopeCo-N. Trainees in the additional experimental Group 1 with the additional pretest (PTP), on the other hand, showed a slight decline in their average solution rates for both test components over the two measurement points. Control Group 3 (P–P), which also took the pretest but did not engage in the instructional unit on coping, even exhibits a disproportionately greater drop in performance on the first competence dimension than experimental Group 1 (PTP), which was directly relevant for the comparison. Thus, despite displaying higher levels of prior competence at the beginning of the study (t1), Group 3 performed worse on the posttest than Group 1. This counterintuitive decline in test scores can be explained plausibly by decreasing test motivation, which could result from the extensive repeated testing, featuring complex situational judgment tests with several stress situations, and only a short time interval between pretest and posttest (ranging from 1 to 6 weeks). This interpretation is supported by a marked decrease in the average amount of processing time invested by the participants when taking the tests, depending on the time of measurement in both the experimental Group 1 (PTP) and the control Group 3 (P–P). While the processing time in the pretest (t1) averaged 42.3 min, the time spent on the posttest (t2) was only 35.9 min on average (− 6.4 min). It should therefore be noted that participants did not work on the test items of the CopeCo-N with the same intensity in the pretest (t1) and the posttest (t2). Although the shorter time taken to complete the test could also be due to familiarity with the test items, the marked decline in test scores suggests that memory and practice effects are less likely.

[image: Line graph showing solution rates for four groups in pretest and posttest. Left panel displays Group 1 (PTP) decreasing from 31.9% to 29.5%, Group 3 (P-P) from 32.8% to 28.5%, and Group 4 (--P) from 31.9% to 26.8%. Right panel shows Group 2 (-TP) increasing from 46.2% to 51.8%, Group 3 (P-P) from 47.9% to 47.0%, Group 1 (PTP) from 46.2% to 44.2%, and Group 4 (--P) remaining at 46.2%.]

FIGURE 2
 Pre-post comparison of the solution rate in the CopeCo-N for each of the two test components of stress coping skills across the four study groups.


Given the declining test scores and time spent on repeated measures for all participants who received a pre-and post-test, indicating fatigue effects rather than practice/memory effects, further analyses focus on comparing experimental Group 2 (-TP) with control Group 4 (−-P) to estimate the pure treatment effects (cf. section 3.2). A t-test for independent samples shows that these two groups differ significantly in terms of their scores on the first component of the posttest (t2) (i.e., the appropriate assessment of stressful situations). This effect is close to a medium size (32) [t(180) = 3.07; p = 0.002; d = 0.46]. A comparison of test performance in the second component (i.e., in the appropriate selection and justification of coping strategies) further shows that experimental Group 2 and control Group 4 also differ nominally by approximately 5% in their solution rates, although this difference is not statistically significant. These treatment-related differences in test performance will therefore be examined in more detail while controlling for other potentially confounding factors at the observational level of individual participants.

As a first insight into the confounding factors of individual competence gains, Figure 3 depicts average solution rates in the CopeCo-N for experimental Group 2 (-TP) and control Group 4 (−-P) as a function of individual student characteristics. It is noticeable that solution rates are higher in the second test component (selection and justification of coping strategies) than in the first (assessment of stressful situations).3 Furthermore, the average solution rates vary considerably depending on the immigrant background of the test taker, as indicated by the native language of both parents. Significant differences are also attributable to the formal training program, as trainees in the clinical nursing program outperform trainees in the geriatric nursing program. Although experimental Group 2 and control Group 4 display similar proportions of members from different programs (see section 3.3), individual membership in a particular program is controlled for in the next step of estimating the treatment effect. Students’ immigrant background is also included in the analysis.

[image: Four bar charts show solution rates across various dimensions. The first chart, "Gender," shows male and female rates for two dimensions, with Dimension 2 showing higher rates (47.9% males, 52.3% females). The second chart, "Migration background," compares those with German-speaking parents and others, showing a higher rate in Dimension 2 for German-speaking (56.1%). The "VET program" chart reveals clinical nursing as having the highest rate in Dimension 2 (54.8%). The "Training year" chart shows increasing rates from the first to the third year, with the highest in Dimension 2 (third year, 47.8%).]

FIGURE 3
 Test results in the CopeCo-N in the posttest (t2) for each of the two dimensions of stress coping competence according to potentially confounding factors of competence gains (shown as percentages).




4.2 Results of linear regressions at the individual level

Table 3 shows the results of linear regression analysis used to predict the two dimensions of stress coping competence at the time of the posttest for trainees in the experimental Group 2 (-TP) and the control Group 4 (−-P).4 Model 1 specifies the intervention effect on the appropriate assessment of stressful situations (dimension 1) while estimating influences of training program and migration background on test performance, simultaneously. The results confirm the previous finding from the t-test for independent samples and support the assumption that participation in the newly developed instructional unit has a significantly positive effect on the appropriate assessment of stressful situations (β = 0.212, p = 0.006). Moreover, the participants’ migration background proves to be the strongest predictor of this test component (β = −0.281, p < 0.001). However, the specific training program for nursing in which a test participant is enrolled in, lacks a significant effect when controlling for immigrant background.



TABLE 3 Linear regression analyses to explain test scores of Group 2 (-TP) and Group 4 (−-P) in the CopeCo-N, sorted by the two test components.
[image: A table presents data comparing two models for assessing stressful situations and coping strategies. Model 1 assesses the situation (B = 2.130, β = 0.212) for intervention participation, with significant differences in training and languages. Model 2 evaluates coping strategies, displaying various coefficients. Both models include multiple variables such as group membership, training program, and mother tongue of parents, with statistical significance noted. The corrected R² and sample size (N = 172) are provided. The table includes statistical notations for significance levels and definitions for B, β, and SE.]

Similarly, model 2 shows that the test takers’ migration background significantly (negatively) affects the appropriate selection and successful justification of coping strategies (β = −0.391, p = 0.039) while the formal nursing training program does not. In contrast, participation in the newly developed instructional unit is positively related to this particular competence dimension but loses significance after controlling for the confounding factors of individual learning gains.




5 Discussion


5.1 Main findings

Consistent with the research hypotheses, group comparisons and regression models revealed that participants in a targeted pedagogical intervention at nursing schools outperform other study groups on a validated Situational Judgment Test that assesses the stress coping competence of novice nurses. This applies under the condition that no repetition effects of previous testing are present and that confounding factors relevant to learning, such as enrollment in a specific training program (for geriatric, clinical, or general nursing), are simultaneously controlled for. The newly developed instructional unit for acquiring stress coping competence has a markedly positive effect on the students’ abilities of assessing stressful situations, which presents the first dimension of the competence model. Therefore, the instructional unit demonstrably contributes to a differentiated reflection and evaluation of these situations. Considering the theoretical foundations of the intervention, a nuanced understanding of extant stressors and impending stress reactions provides the indispensable basis for coping flexibility. Complementing this picture, the experimental group also demonstrated better, although not statistically significant, test performance in the second dimension of stress coping competence, which measures the adequate selection and justification of coping strategies for each stressful situation. Taken together, these results indicate that our intervention, aiming at heightened awareness of multiple stressors in the nursing profession as well as varied and reasonable ways to deal with these stressors, rather than promoting and routinizing a singular, presumably superior coping style, achieved its intended objectives. The fact that observable gains in the second dimension of stress coping competence are less pronounced than in the first dimension could be due to the placement of the posttest within the study design. The final assessment with the test instrument CopeCo-N was scheduled close to the end of the intervention, thus eliminating a subsequent practical training phase at a care facility. As a result, participants missed opportunities to transfer coping strategies into their work practice. Thus, they did not (yet) gain practical experience in executing coping strategies that could enrich their strategic reasoning in authentic test situations. On the other hand, developing coping flexibility (and perhaps even overcoming rigid coping styles that may have already become a habit) is a longer process that requires repeated reflection and refinement of strategy selection and execution.

A look at a recent meta-analysis on the effectiveness of stress management interventions [specifically in hospitals; (9)] shows that the design and results of the newly developed instructional unit for prospective nurses complements the scientific evidence on the target group of experienced registered nurses. Regarding the level of intervention, a person-directed approach yielded larger effects than organization-directed and multilevel approaches. As with the instructional unit evaluated in the present study, person-directed interventions seek to enhance employees’ abilities to cope with stressors and regulate stress responses, rather than modifying the contextual causes of stress by reducing job demands and/or enhancing job resources within the nursing setting. Nevertheless, the superiority of the person-directed approach could only be established for its short-term effect on experienced levels of stress, as the majority of available studies lack follow-up measurements beyond 6 months post-intervention.

In regard to potential moderators, the meta-analysis found that heightened exposure correlates with enhanced efficacy, i.e., for interventions in which the study sample participated in the majority of the scheduled sessions. Consequently, the authors advocate for the implementation of targeted measures to enhance adherence and facilitate the transfer of learning. This argument lends support to our proposed explanation of the comparably small competence gains observed in the second component of the investigated stress coping competence, namely the selection and justification of adequate coping strategies. As the authors elucidate, the acquisition and retention of new skills necessitate shifts in cognitive processes and professional actions. If newly acquired skills are not practiced regularly and integrated into one’s daily routine, they may lose their efficacy over time.

Finally, given that the majority of available effectiveness studies employ indicators of stress and strain as outcome variables, the incorporation of an assessment of stress coping competence can be a valuable extension. It can be reasonably assumed that demonstrable gains in competence, that is, the participants’ internal prerequisites for situational judgments as well as strategic choices, may be an important mediating factor in the reduction of stress and strain experienced and reported later on at the workplace.

Another finding of our intervention study deserves attention both from a research perspective and a practical perspective on the professional development of prospective nurses. Moreover, it corresponds with the meta-analytic results from de Wijn and van der Doef (9), indicating that the effectiveness of interventions increases with the homogeneity of the trained group of nurses. The present study revealed differing average solution rates in the CopeCo-N between students with and without a migration background (indicated by the mother tongue of their parents). In this Situational Judgment Test, some learner groups might have experienced a language barrier, which caused difficulties in reading and interpreting test instructions or items correctly.

A similar outcome has been observed in previous studies within the field of healthcare vocations. At the conclusion of their vocational training, medical assistance trainees with a non-German native language demonstrated a markedly inferior performance in the professional skills assessment relative to their peers with a German native language. Specifically, reading skills had a significant impact on test results (28). Differentiated insights stem from a panel study across diverse occupational categories (29). The results of this study also indicate that successful trainees with a migration background were less prone to receive a favorable grade in the concluding examination relative to non-migrants. Furthermore, these students exhibited a diminished likelihood of transitioning into qualified employment. However, after controlling for other potential influencing factors, including school degree, grades in the school graduation certificate, family background, age, and training in the desired occupation, no significant effects of a migration background on the various success indicators could be observed. These indicators pertain to successful vocational degree, grades of “good” or “very good” in the final examination, and qualified employment. Taken together, these preceding, domain-specific studies indicate that ethnic inequalities among vocational trainees are not necessarily intensified. However, there is also no compensation for disadvantages in educational attainment that occur due to social background and previously acquired education.



5.2 Limitations and research perspectives

While the reported study yielded positive findings, it is not without shortcomings. This paper addresses four noteworthy aspects, along with suggestions for methodological extensions to the design and instruments of future intervention studies.


Low generalizability of findings

The reported intervention was carried out in a German federal state, and the instructional unit was planned according to the didactic principles of the German vocational training system. Under the difficult conditions of the COVID pandemic, classes from each of the three parallel nursing programs (geriatric, clinical, and general nursing) had to be recruited as convenience samples. In addition, the Ministry of Education restricted the collection of data on several individual characteristics of the students. As a result, very few individual prerequisites for successful learning could be included in the statistical analyses. For example, there is no individual information on school qualifications prior to entering nursing training, which may well be relevant in explaining the acquisition of skills at a nursing school. Thus, replication studies with representative samples for the VET system are needed.



Lack of long-term follow-up

Our study focuses primarily on pre-and post-intervention competence gains. As a result, we cannot determine whether the newly developed instructional unit remains effective over time or whether the participating students can effectively transfer the acquired coping strategies into their actual nursing practice. Therefore, and especially with regard to the second dimension of stress coping competence, a follow-up survey to capture the medium-or long-term effects of the intervention seems to be an insightful, but not yet applied, extension of the study design. This extended design should definitely include a thorough examination of factors in care institutions that facilitate or hinder the transfer of learning from the school to the work context.



Competency assessment based on authentic scenarios cannot fully substitute for observation and is potentially tiring

The video-simulated Situational Judgment Test, while innovative and relevant, may not fully capture students’ ability to cope with real-life nursing situations. Actual work performance may be influenced by many other factors (e.g., teamwork) that cannot be fully replicated in a controlled environment. This is particularly true in the extraordinary working conditions that existed during the COVID pandemic. In addition, the elaborate and time-consuming nature of the test appears to have led to test fatigue effects in the two groups that underwent pre-and post-intervention competency assessment. Future studies should therefore investigate whether shorter versions of the CopeCo-N can be used to estimate individual competence levels without compromising diagnostic accuracy. Another interesting option would be to conduct competency testing in skills labs. These labs are not only fully equipped to simulate professional nursing work in typical care settings and allow observation of the decisions and actions taken by student nurses. They also provide space for debriefing and feedback to encourage reflection and re-engagement with a particular scenario. Thus, skills labs can have the dual benefit of providing an observation-based assessment of acquired skills and providing additional learning opportunities after testing.



The unresolved role of potential language barriers among test takers

Our results point to disadvantages for students with an immigrant background. A further optimization of the test instrument would include a statistical examination of the language sensitivity of all items, but also the development of test versions in different languages. With regard to the instructional phase of the intervention, further development should focus on differentiated didactic support for different groups of learners. This may include multiple resources to present key learning content in alternate ways.

Despite these limitations, the presented instructional unit to build and strengthen stress coping competences among future nurses together with a validated and authentic test instrument for assessing these competences (13) provide a fruitful ground for future research on the professional development in an important vocational sector.
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Footnotes

1   For detailed insights into the design of the instructional unit and the evaluation with regard to other target variables, please refer to Vorpahl (34).

2   The varying distance between the first and second measurement points was due to the different successions and lengths of theoretical training phases (i.e., lessons in schools) and practical training phases (i.e., in care settings such as hospitals) for the participating classes. Only trainees who took the test at both measurement points in experimental Group 1 (PTP) and control Group 3 (P–P) were included in the analyses.

3   The discrepancies between the two test components may be due to the fact that the Situational Assessment consists of the appropriate identification of stressors and stress reactions depicted in a scenario. Stress reactions describe the psychological or psychosomatic impact of stressors on an individual (e.g., feelings of despair). Test takers may have had more difficulty selecting the correct descriptions of these potential experiential qualities of stressful encounters than in their strategic selection and reasoning for dealing with the situational demands.

4   Application requirements for the regression analysis were checked for both models. High tolerance values indicate that there is no multicollinearity in either model. The residuals are normally distributed. The non-significant results of the Breusch-Pagan test indicate the absence of heteroscedasticity.
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Background: Occupational stress among emergency medical staff remains a central problem. Prior to the COVID-19 pandemic, many studies were focused on the working conditions of clinical emergency staff, but few examined the occupational stress profiles of prehospital emergency dispatchers (ED). The aim of this study is therefore to provide baseline data on the differences in occupational stress profiles between prehospital and clinical emergency medical staff.
Methods: ED, emergency nurses (EN), and trauma surgeons on duty (TS) were questioned using the established and validated standardized short version of the instrument for stress-related job analysis for hospital physicians (ISAK-K). Differences between occupational groups were compared using the Mann–Whitney U test.
Results: Our data indicate significant differences in perception of stressors between professional groups (p < 0.05), with ED showing the highest psychological stress, followed by EN. Social stressors and emotional dissonance were significantly higher in ED and EN compared to TS (p < 0.05). Time pressure was identified as major stressor for ED and TS, but not for EN (p < 0.01). All professions showed moderate high levels of uncertainty and frustration (p = n.s.). Support from colleagues and supervisors was the greatest positive resource for all professional groups (p = n.s.).
Conclusion: In accordance with current literature, our results advocate for a re-evaluation of the identified stressors, as ED, EN, and TS continue to show high levels of occupational stress. Training programs for coping with emotional dissonance and social stressors are likely to be crucial for reducing job stress among ED and EN.
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 occupational stress and mental-physical health; social stress and social support; emotional dissonance; emergency nurses; EMS dispatch center; trauma surgeons; emergency medical staff; working condition analysis
[image: Chart titled "Occupational Stress Profiles" comparing stressors for emergency dispatchers, emergency nurses, and trauma surgeons. Stressors include social stressors and emotional dissonance for dispatchers and nurses, and time pressure for all. "Social Support from Colleagues and Supervisors" is listed as a resource.]

GRAPHICAL ABSTRACT
 



1 Introduction

Occupational stress remains a major challenge for emergency medical staff, even after the coronavirus disease (COVID-19) pandemic (1, 2). Although the mental health of medical staff has frequently been at the center of international discourse since the beginning of the pandemic (3), the current cases of illness among nursing staff in Germany reveal an alarming situation.1 In view of the upcoming demographic changes in industrialized countries associated with increasing life expectancy, the emergency medical system is facing significant global challenges (4) and, both prehospital and clinical healthcare professionals in emergency medicine need to sustain long-term health and performance.

Measuring quality in emergency medicine is essential because control centers for EMS and emergency departments are High Reliability Organizations (HRO) and they are committed to continuous quality improvement to ensure and improve the quality of care in the long term (5, 6). Quantitative analyses allow rapid assessment of patient numbers, costs and diagnoses, but qualitative values, such as results from staff surveys, are able to provide important indications of promising opportunities for quality improvement (7). However, many qualitative analysis focus on patient satisfaction and its correlation with the quality of care (8), but the well-being of the staff can also be considered as an important indicator for internal quality (9).

The measurement of occupational stress is a multi-faceted interplay of a variety of intrinsic and extrinsic factors, including levels of professional experience, differences in the distribution of roles, levels of patient responsibility and differences in training concepts (10, 11). Also factors such as the level of moral and emotional intelligence as well as personality traits including emotional stability and responsibility have been reported to impact stress levels at work (11, 12). In general, a mismatch between job demands and employees’ ability to cope with daily demands leads to occupational stress, characterized by a complex interplay of several influencing factors (13). According to the transactional stress model of Lazarus and Folkmann, the primary and secondary evaluation of a challenging situation is of crucial importance (14). Primary evaluation refers to the mental evaluation process of the situation by the individual itself, while the secondary evaluation focuses on the resources of the individual, including skills and expertise as well as autonomy at work (14, 15). Both evaluation processes lead to individual coping behavior, which potentially triggers negative stress in the individual if the situation is perceived as particularly stressful or if there is a lack of resources (14, 16).

The limited data available before the pandemic on the stress levels of emergency dispatchers (ED) clearly indicate high levels of occupational stress and increased burnout, highlighting the need for psychological support (17–19), which is also essential considering the link between burnout and the intention to change jobs (20). To the authors’ knowledge, there is no pre-pandemic study comparing occupational stress levels of ED to clinical staff of the emergency department, although all three professional groups work together and ED represent the critical interface between prehospital and clinical emergency medicine (6). Having access to baseline data on job stress due to personal, professional, and organizational weaknesses could support make better decisions about personnel development measures to ensure preparedness for current and future challenges, and can serve as a compelling rationale for internal and political decision makers (16, 21).

Therefore, the aim of this study is to add baseline data on the job stress profiles of ED, EN and TS prior to the COVID-19 pandemic, including job-specific differences, to provide specific approaches to re-evaluate the working conditions of prehospital and clinical staff in emergency medicine.



2 Methods


2.1 Study design and participants

This cross-sectional survey was originally designed as pilot study, which was conducted before the COVID-19 pandemic. The survey period was from mid-July 2014 to the beginning of August 2014 (department of trauma surgery) and the beginning of October 2016 (control center for EMS Munich). The total sample size across all groups (ED, EN, and TS) was N = 77, who were invited to voluntarily participate in the study.

Inclusion criteria: Specifically, the survey included all EN (N = 19) and all TS (N = 30) in the department of trauma surgery from a high level I university hospital, representing a complete census of these populations. In contrast, the survey at the control center for EMS Munich was a purposive sample, which was selected by the director and deputy director of the Munich fire brigade control center, resulting in a targeted sample of N = 28 ED. ED were between 35 and 58 years old and by the time of the survey they had at least about 3 years of experience in the control center for EMS Munich. Of note, ED profession in Germany is traditionally a male profession, as they work as firefighters in addition to dispatching.

Exclusion criteria: Non-medical staff such as administrative staff and people not directly employed by the trauma surgery department, such as medical staff from other medical departments, medical students, or ED with less than 3 years of work experience in the control center for EMS Munich were excluded from participation.



2.2 Study setting and data collection

The invitation for voluntary participation in the written employee survey was communicated to TS during the daily morning meeting and to EN during a separate nursing team meeting, which was also attended by the head of surgical emergency department and the director of the department of trauma surgery who expressed their positive opinion of the project. EN and TS received the paper survey by internal post including an envelope for anonymous return to the secretariat of the department of trauma surgery.

In relation to ED, preselected ED were invited to voluntarily participate in the anonymous paper-based employee survey via e-mail and were informed about the aim and process of the project in a 10-min PowerPoint presentation followed by a Question-and-Answer session. The study was conducted as a paper-and pencil-survey (didactic study design) in a total of four available time blocks before or after the work shift at the control center for EMS Munich.



2.3 Survey instrument

The short version of the instrument for stress-related job analysis for hospital physicians (ISAK-K), version 01/2013 (16, 22), from the German social accident insurance (DGUV) for non-state institutions within the health and welfare service sectors (BGW) is a well-established, reliable and valid questionnaire that was originally developed by the BGW for measuring work-related stressors and resources in hospital physicians and is based on the extension of the transactional stress model of Lazarus and Folkman (16, 22). ISAK-K can be downloaded free of charge from the BGW website2 and via Leibniz Center for Psychological Information and Documentation (23). Linguistic and contextual modifications were made to accommodate the unique characteristics and requirements of ED (see Supplementary material: Adapted survey questions of the ISAK-K for emergency dispatchers). The questions were closed-ended and could be rated on a 5-point Likert scale from 1 to 5. The survey took approximately 5–10 min to complete. Consent was implied by completing and returning the survey. The 4-page questionnaire ISAK-K consists of 30 items in 14 scales including 7 stressors and 7 resources:

[image: Table listing stressors and resources. Stressors include social stressors, uncertainty, time pressure, emotional dissonance, work frustration, and workflow problems. Resources include support from colleagues and supervisors, professional development, education opportunities, autonomy, justice, and participation at work.]



2.4 Permission of the staff council

The staff councils of both institutions, the control center for emergency medical services (EMS) Munich and the TUM School of Medicine and Health, Department of Trauma Surgery Munich, have approved the employee survey as part of staff development measures. This approval complies with the requirements of the German Occupational Health and Safety Act (Arbeitsschutzgesetz §5 III Nr. 6)3 on psychological burdens in the workplace. Additionally, the department of Human Resources and Organization of the City of Munich approved and accompanied the study at the control center for EMS Munich.



2.5 Ethics approval and consent to participate

In accordance with the legal regulations applicable in Germany, no formal ethical approval was required for this study. Employee-related topics such as staff surveys as part of staff development initiatives are approved by the Staff Council (see Permission of the Staff Council), which gave its approval for this study. It should be emphasized, that the questionnaire used in this study was a validated instrument provided by the German social accident insurance (DGUV) for non-state institutions within the health and welfare service sectors (BGW), which was developed specifically for staff development measures for hospital physicians (see section 2.3). All participants were given comprehensive verbal and written information about the project prior to their participation. By voluntarily participating in the survey and submitting their questionnaires, all participants gave their informed consent to take part in the study. To maximize anonymity, no socio-demographic data were collected in this study.



2.6 Data analysis

Data analysis was performed by downloading the ISAK-K analysis program free of charge from the BGW website.4 Surveys with incomplete answers or multiple answers to a question were excluded due to limitations of the ISAK-K software. The data set was extracted using Excel and the descriptive data including median and interquartile ranges were calculated after transferring the data to IBM SPSS for Windows 2000. Differences between professions were analyzed using the Mann–Whitney U test, whereby the significance level α was set at 5%. The standard scatter range of the BGW was based on the range of the ISAK-K reference study (16) and median values were kindly provided by the authors of the original ISAK-K development (22). Box plots were generated with the statistical program R and PowerPoint for Mac OS 2021.




3 Results

A total of N = 59 questionnaires were completed and returned by employees (N = 28 ED, N = 13 EN, and N = 18 TS), resulting in an average response rate of 76.7%. In the ED group, 5 out of the 28 returned questionnaires (18%) were excluded from the analysis due to incomplete responses, as the BGW-ISAK-K software requires complete responses for each scale. Consequently, N = 54 questionnaires (N = 23 ED, N = 13 EN, N = 18 TS) were included in the final analysis.

Compared to the scatter range of the ISAK-K reference study, all professions showed increased stress profiles, with ED showing the highest values, followed by EN (Figure 1). Social stress from callers, emotional dissonance, uncertainty about how work needs to be done and time pressure were the greatest source of stress for ED (Figure 1). Social stressors with patients were also a major stress factor for EN, combined with emotional dissonance, frustration and problems with workflow, while time pressure was in the scatter range of low stressors (Figure 1). TS showed high causes of stress relating to time pressure, uncertainty, and frustration, while social stress factors from the patients also showed a medium stress factor, but with a low level of emotional dissonance (Figure 1). The t-test revealed a non-normal distribution of the survey results in all three populations.

[image: Radar chart depicting stress factors among different emergency medical roles. Axes include time pressure, uncertainty, emotional dissonance, social stressors, and workflow issues. Emergency dispatchers, nurses, and trauma surgeons are represented with red, blue, and dashed blue lines, respectively. A green area indicates low stressors, while a red area indicates high stressors.]

FIGURE 1
 Stress profiles of emergency dispatchers, emergency nurses and trauma surgeons. Data are shown as mean values on a 5-point Likert scale from 1 to 5. Each value corresponds to the subjectively perceived level of stressor (“1” = low stressor; “5” = high stressor). The scatter range was defined in the ISAK-K software based on a reference study with hospital physicians. ISAK-K, short version of the instrument for stress-related job analysis for hospital physicians; N, number of participants.



3.1 Social stressors and emotional dissonance

The comparison between professions showed significant differences between ED, EN and TS regarding the evaluation of major stressors (p < 0.05) (Figure 2; Table 1). ED and EN reported significantly higher perceptions of stress compared to TS for social stressors and emotional dissonance (p < 0.05) (Figure 2; Table 1). At least 50% of ED (med = 4.0; IQR = 3) and at least 50% of EN (med = 4.0; IQR = 1) reported having to suppress their feelings ‘almost every day’ to ‘several times a day’ (Figure 2). The comparison between ED and EN further showed that ED rated social stressors significantly higher than nurses (p = 0.18), whereas there was no significant difference in emotional dissonance (p = n.s.; Table 1). TS rated the emotional dissonance factor significantly lower than ED (p = 0.003) and EN (p = 0.046) (Table 1).

[image: Bar chart depicting stressors on a Likert scale from one to five for different professionals: emergency dispatchers, nurses, and trauma surgeons. Categories include social stressors, uncertainty, time pressure, emotional dissonance, frustration, and workflow problems. Each group is represented with distinct colors. Median values from ISAK-K reference and own data are also represented with green dots. Emergency dispatchers experience highest uncertainty, while trauma surgeons show significant dissonance and frustration.]

FIGURE 2
 Distribution of stressors as boxplots for emergency dispatchers, emergency nurses and trauma surgeons. Data are shown on a 5-point Likert scale from 1–5. Each value corresponds to the subjectively perceived level of stressor (“1” = low stressor; “5” = high stressor).




TABLE 1 Comparison of job stressors and resources among emergency dispatchers, emergency nurses and trauma surgeons.
[image: A table comparing stressors and resources across professions: Emergency Dispatchers (ED), Emergency Nurses (EN), Trauma Surgeons (TS), with benchmark data from ISAK-K. Stressors include social stressors, uncertainty, time pressure, emotional dissonance, workflow problems. Resources include colleague support, supervisor support, professional development, education, autonomy, justice, and work participation. Each is rated on a 1-5 Likert scale, with critical p-values shown for differences between groups. Statistical significance is highlighted in bold.]



3.2 Time pressure, frustration, and uncertainty in decision-making during work

ED, EN and TS all indicated a tendency for uncertainty and frustration at high stressor levels, whereas time pressure has been found as major stressor among ED and TS but not EN. ED rated uncertainty in decision-making during work significantly higher than EN (p = 0.000) and TS (p = 0.000; Table 1). The responses of both EN and TS showed an overall wider range (p = n.s.; Figure 2; Table 1). ED and TS reported significantly higher affectedness than EN for time pressure (p < 0.01; Figure 2; Table 1). The comparison between ED and TS further showed that ED rated time pressure significantly higher than TS (p = 0.011). All occupations showed a trend towards a moderately high level of frustration (p = n.s.; Figure 2; Table 1).



3.3 Social support at work as the greatest resource at work

Overall, all occupations showed a broadly balanced resource profile, with four out of seven resources in the high scatter or benchmark range (Figure 3). This is an important result, especially with the high stressor profiles found among ED as described in the last section. In addition, ED rated autonomy at work and possibilities in further education within the scatter range of high resources (Figure 3). However, the results clearly showed a trend towards optimizing and strengthening specific work resources, such as work participation for all professional groups, and individual factors, such as strengthening work autonomy for emergency clinical staff (Figure 3).

[image: Radar chart showing various work factors. Axes include autonomy at work, support from colleagues and supervisors, participation, justice, development opportunities, and further education. Lines represent emergency dispatchers, nurses, trauma surgeons, and a reference study. Shaded areas indicate ranges of high and low resources.]

FIGURE 3
 Resource profiles of emergency dispatchers, emergency nurses and trauma surgeons. Data are shown as mean values on a 5-point Likert scale from 1–5. Each value corresponds to the subjectively perceived level resource (“1” = low resource; “5” = high resource). The scatter range was defined in the ISAK-K software based on a reference study with hospital physicians. ISAK-K, short version of the instrument for stress-related job analysis for hospital physicians; N, number of participants.


Notably, ED, EN and TS all reported support from colleagues and superiors as their greatest positive resource (p = n.s.) and participation as their lowest resource (p = n.s., Table 1). The factor social support from colleagues in their own professional group was rated in the high resource range by ED (med = 4.0; IQR = 1), EN (med = 4.0; IQR = 1) and TS (med = 4.0; IQR = 1; Figure 4). At least 50% of each occupational group reported that they could rely ‘fairly’ to ‘completely’ on their team colleagues when things got difficult at work, and at least 50% of TS also reported that they could rely ‘fairly’ to ‘completely’ on their supervisors when things got difficult at work without group differences (med = 4.0; IQR = 2, Figure 4). With regard to autonomy and decision making, ED rated this factor as a higher resource than EN (p = 0.000) and TS (p = 0.002), but it should be noted that this factor is not directly comparable due to linguistic modifications of the survey question in relation to the working conditions among ED (see Methods section). Fairness in workplace task allocation was rated as a higher resource by TS than by ED (p = 0.015) but no significant difference was found between EN and TS or between EN and ED (Table 1).

[image: Bar chart comparing resources among emergency dispatchers, nurses, and trauma surgeons on duty using a Likert scale (one to five). Categories include support from colleagues and supervisors, professional development, further education, autonomy at work, justice, and participation. Data is shown for emergency dispatchers (red), nurses (yellow), and surgeons (blue). Medians for ISAK-K reference study (green dots) and own data (black line) are also indicated.]

FIGURE 4
 Distribution of resources as boxplots for emergency dispatchers, emergency nurses and trauma surgeons. Data are shown on a 5-point Likert scale from 1–5. Each value corresponds to the subjectively perceived level of resource (“1” = low resource; “5” = high resource).





4 Discussion

Overall, taking into account the stressor and resource profiles specific to each occupational group, our pre-pandemic data supports the findings of the March–October 2020 COVISTRESS international study, which found that prehospital staff are exposed to higher levels of occupational stress than clinical staff in emergency medicine (24). This is in contrast to other data showing a lower burden of stress on prehospital compared to clinical emergency staff (25). Nevertheless, there is a clear trend that stress levels remain high among both prehospital and clinical emergency staff when the occupational groups are considered separately (26–28), especially due to the fact that actual stress profiles are likely to be greater than the sum of the individual stressors due to cumulative synergistic effects (29). Hence, there is a clear need to further strengthen resources, including a high level of support from the team and superiors, based on a sustainable organizational philosophy (30, 31). In view of the fact that subjective and objective data often coincide when measuring chronic stress in individuals (19), both types of data including those from our study, will be discussed accordingly in the following section.


4.1 Social stressors and emotional dissonance

Pre-pandemic studies identified constant high-complexity incoming calls as a significant stressor among ED with increased salivary cortisol levels (32, 33). The daily total cortisol concentrations among ED correlated with subjective perceptions of emotional distress (34) and other objective data such as elevated heart rate among ED have also been reported (18). Both chronically elevated cortisol levels and elevated heart rate are considered biomarkers of chronic stress with a disrupted hypothalamic–pituitary–adrenal axis and an increase in pro-inflammatory cytokines (35), which affect an individual’s epigenetics and correlate with many chronic inflammatory diseases (36). Subjectively perceived stressors therefore often reflect stress biomarkers (37), which is consistent with Lazarus and Folkmann’s transactional stress model, which describes that the primary and secondary evaluation of a difficult situation is crucial (14). Our data consequently indicate that ED have difficulty of coping with negative emotions (38) reflecting earlier pre-pandemic findings identifying communication issues with difficult callers among ED (39). Similarly, EN appear to face a comparable constant burden when dealing with difficult patients and their relatives in the emergency department, both before (40) and after the COVID-19 pandemic (41), in line with our findings. Pre-pandemic data demonstrate that 46% of EN actively experience physical aggression from intoxicated patients, compared to only about 20% of physicians (42), explaining the differences in social stressors between the nursing and physician professions. A retrospective study of a German high level I university hospital confirmed that violence in emergency departments occurs approximately every 0.7 days (43). Another aspect is that emergency physicians face a lower number of daily patient contacts and a higher proportion of indirect patient work compared to EN who have a higher percentage of direct patient work time (44–46). Moreover, it has been reported that the amount of patient communication correlates with the level of social stressors (22). Based on data of the German Trade Union Confederation (DGB) “Good Work Index,” the level of external interaction work further correlates with the level of emotional dissonance, especially in health care professions5 (47). Emotional dissonance indicates the conflict between the emotions experienced and the emotions expressed in order to fulfill the required external representation of the professional role (48). According to Ellis’ concept of Rational Emotive Behavior Therapy (REBT) the ability for rational thinking is a key factor for handling social stressors and emotional dissonance effectively (49). This concept has already been shown as an effective intervention for reducing irrational performance beliefs in firefighters (50). Most physicians working in a high-level I university hospital are typically involved in publishing scientific papers on a regular basis and are therefore trained in scientific thinking, which may partly explain why they experience less emotional dissonance. In view of the fact, that emotional dissonance correlates with irritability and emotional exhaustion (22) and has been shown to be a stronger indicator of burnout than time pressure (51), the high levels of emotional dissonance among ED and EN suggest a specific call to action, such as implementing training modules to manage negative emotions, including concepts such as REBT (50, 52) or the Nonviolent Communication model of Marshall Rosenberg (53). Appropriate training modules in emotion regulation, resilience, and health education were already shown to reduce nurses’ workplace stress levels (52, 54, 55).



4.2 Time pressure, frustration and uncertainty in decision-making during work

Time pressure has been reported as major stressor among German hospital physicians (15, 22, 56), independent from specialties (22) and age (56), indicating to a general problem such as the high documentation burden (57). Time pressure positively correlates with frustration about how work needs to be done including too much documentation (22), which is in line with our findings. Interestingly, surgeons have been found with the highest work ability index and the lowest depression scores compared to other specialties, even though they are exposed to a high level of stress, such as time pressure (58), indicating high psychological resilience. EN did not rank time pressure as a major stressor, which is consistent with other research data (41). Nurses in health care systems like Germany have less responsibility and decision-making authority, which might correlate with less time pressure (59). An approach to reduce time pressure is to focus on reducing frustration first through specific training of key qualifications for handling administrative work and also on organization level including a reduction in documentation and clear instructions such as standard operating procedures (22). However, the most useful intervention to reduce physician stress appears to be the further development of the framework and range of non-patient tasks, such as documentation, using technological tools such as artificial intelligence (22, 60).

In terms of uncertainty at work, data during the COVID-19 pandemic showed that nurses had significantly higher levels of anxiety, depression and general fear compared to physicians and paramedics, combined with lower levels of subjective information, suggesting that regular educational training has the potential to improve confidence and counteract uncertainty by providing sufficient background knowledge, particularly for EN (61). Insufficient information from physicians about the patient’s medical condition has been reported of being the root cause of nurses’ uncertainty (41). A high level of uncertainty among ED with regard to emergency calls has been shown to correlate with lack of guidance, feedback and training (39), supporting the valuable factor of encouraging and productive feedback as leadership tool (31) which was recently reported in EMS staff associated with improved clinical performance (62). Internal managers and policy makers should be aware that if stress profiles remain high, intentions to leave will increase (20).



4.3 Social support at work

According to Johnson and Hall’s extension of Karasek’s job-demand-control model (63), a high level of social support acts as a positive modulating factor for occupational stress and chronic diseases (64). Indeed, social support at work and mindfulness correlated with stress levels among ED (65). Data from the German Stress Report 2019 have shown that 80% of employees in healthcare professions rate social support from colleagues as frequent and social support from supervisors as more than 50% frequent, which has remained consistent over the past few years (66), in line with our findings. This fact is particularly remarkable as other studies have found low team support among emergency medicine staff (67, 68). Moreover, since our data indicate a positively strong resource in terms of both colleagues and supervisors compared to other data (16, 56), it is reasonable to assume a positive, exemplary leadership culture correlates with improved team support, which is an essential factor particularly in HRO such as the emergency department and EMS control center (5).




5 Limitations

This study was originally designed as a pilot study to identify weaknesses in prehospital and clinical emergency medical staff and to re-evaluate the data in follow-up studies. Due to limited personnel resources as well as the development of the global COVID-19 pandemic, we were unable to realize further follow-up studies and our data therefore cannot be generalized to the current post-pandemic working conditions. Therefore, the comparison presented in the discussion between data on work-related stress collected during and after the pandemic must be interpreted with caution. Besides the temporal differences, the data come from different institutions with varying workplace conditions, so the comparison serves only as a general overview. In addition to the impact of the pandemic, other factors such as generational shifts within the healthcare system have also intensified, potentially affecting stress levels differently than in our study (69, 70).

The results are subject to selection bias due to the voluntary nature of participation, and the cross-sectional design of the study does not allow causal conclusions to be drawn. The validity and reliability of the ISAK-K does not apply to the results of ED and EN, as the original ISAK-K questionnaire survey was developed exclusively for hospital physicians, which also applies to the ISAK-K benchmarking data (16). Some scales are not directly comparable between the ED, EN, and TS due to linguistic modifications. A further limitation results from the different responsibilities and workplace conditions between the professional groups, which for ED is a computer workstation without direct patient contact, whereas EN and TS have direct patient contact. In addition, differences in socio-economic status between ED, EN and TS are very likely. Gender differences may also be limiting, as there is still a male predominance in the ED and TS profession in Germany, while there is still a female predominance in the EN profession. The ISAK-K guidelines recommend a minimum of N = 7 participants for the evaluation of the ISAK-K to ensure adequate anonymity, and this requirement was met for all groups in our study. However, it is important to note that the relatively small sample size may impact the statistical significance and generalizability of the findings. Despite this limitation, we observed significant differences between the groups, suggesting meaningful variations between occupational groups. We recommend that future studies with larger sample sizes be conducted to validate the robustness and generalizability of these results. In addition, the exclusion of 5 questionnaires (18%) from the ED group may have introduced some bias, potentially affecting the representativeness of the results for this subgroup. However, no imputation methods were applied, as the missing data were considered random, with no indication of systematic bias.

The differences in the timing of data collection between the control center for EMS Munich and the department of trauma surgery resulted from different administrative processes and approval requirements. In particular, the process for the control center for EMS Munich required more extensive planning and formal approval due to its affiliation with the Munich Fire Department and, consequently, the City of Munich. These differences highlight practical considerations for future research in similar settings. In this context, it is important to note that data collection at the control center for EMS Munich unintentionally occurred immediately after the 2016 Munich Oktoberfest. This timing may have introduced additional stressors due to increased call volume and emergency events associated with the festival, potentially leading to elevated stress levels among ED staff (71, 72). Consequently, a follow-up study conducted during a less stressful period is recommended to enable a more accurate comparison.



6 Conclusion

This cross-sectional study showed that pre-hospital and clinical emergency staff had higher stress profiles than external benchmark data for hospital physicians of different specialties. Internal data from the emergency department and the EMS control centre show that emergency dispatchers (ED) were exposed to the highest occupational stress profiles before the COVID-19 pandemic, mainly due to social stressors and emotional dissonance, followed by emergency nurses (EN), while trauma surgeons were significantly less affected. Therefore, our study advocates for a re-evaluation of the psychological risk assessment, particularly for ED and EN. The study data also advocate integrating these baseline data into policy considerations to optimally prepare for future challenges, including demographic changes that may place additional strain on the emergency medical system, requiring proactive decisions to sustain the overall health of prehospital and clinical emergency staff.
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Background: Endoscopy nurses in China face significant work–family conflicts, where the clash between high work demands and family responsibilities markedly increases the risk of occupational fatigue. This not only affects the nurses’ physical and mental health and overall well-being, but also poses a threat to the quality of care and patient safety. This study, grounded in the Conservation of Resources theory, constructs a moderated mediation model to examine the mediating role of positive coping style in the relationship between work–family conflict and occupational fatigue among endoscopy nurses in China, as well as the moderating effect of perceived social support.
Methods: A convenience sampling method was employed to select 315 endoscopy nurses from 25 tertiary hospitals across 14 provinces in China. A questionnaire survey was conducted using the Fatigue Assessment Instrument, the Work–Family Conflict Scale, the Simplified Coping Style Questionnaire, and the Perceived Social Support Scale. The moderated mediation model was validated using Stata16.0.
Results: Our findings reveal that work–family conflict is a significant predictor of occupational fatigue, with a negative impact on positive coping style. Positive coping style, in turn, is negatively associated with occupational fatigue. Furthermore, positive coping style partially mediates the relationship between work–family conflict and occupational fatigue, accounting for 35.52% of the total effect. Additionally, perceived social support mitigates the negative effects of work–family conflict on positive coping style and occupational fatigue.
Conclusion: There exists a moderated mediation effect between work–family conflict and occupational fatigue among endoscopy nurses in China, wherein positive coping style serve as a mediating variable. Perceived social support mitigates the negative impact of work–family conflict on positive coping style, while enhancing the alleviating effect of positive coping style on occupational fatigue. Therefore, improving endoscopy nurses’ levels of perceived social support and coping strategies may help to prevent and alleviate the occurrence of occupational fatigue.
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1 Introduction

By the end of 2023, the total number of registered nurses in China had reached 5.63 million (1), playing a crucial role in maintaining public health and providing high-quality medical services. However, with the continuous growth in demand for medical services and the significant increase in workload, nurses are experiencing escalating work-related stress, leading to growing concerns about their physical and mental well-being (2, 3). This issue has become a pressing matter requiring urgent attention.

Occupational fatigue is often considered a major indicator of an unhealthy lifestyle and is defined as a syndrome where an individual’s physical and mental health, as well as their normal life, are disrupted due to prolonged and intense work (4). Research has demonstrated that fatigue among nurses impairs cognitive functions, resulting in prolonged reaction times, diminished alertness, and distortions in perception and cognition. This, in turn, leads to reduced memory, impaired information processing, decreased attention, and motivation, thus increasing the safety risks in clinical practice (5). For endoscopy nurses, the high-intensity work environment, which demands sustained focus and meticulous operation over extended periods coupled with irregular working hours, exacerbates the issue of occupational fatigue (6). According to the Conservation of Resources (COR) theory (7), occupational fatigue represents a significant depletion of individual resources, which in turn escalates stress and diminishes the ability to cope with it. The prevalence of occupational fatigue among endoscopy nurses is reported to be as high as 57.32% (6, 8), indicating that fatigue has markedly impaired their capacity to manage the high-pressure demands of endoscopic procedures, including declines in operational skills and judgment. Furthermore, occupational fatigue may lead to health issues such as cervical spondylosis and sleep disorders, which further compromise work efficiency and increase the risk of errors, thereby adversely affecting patient treatment outcomes and safety (9, 10). Therefore, addressing occupational fatigue is crucial for safeguarding the health of endoscopy nurses, enhancing the quality of care, and ensuring patient safety.


1.1 Work–family conflict and occupational fatigue

Work–family conflict refers to the clash between demands and responsibilities associated with work and family roles, making it challenging for individuals to balance these two roles (11, 12). Research indicates that endoscopy nurses frequently encounter difficulties in balancing work and family roles, with approximately 50% of nurses experiencing long-term conflicts between work and family life (13). This conflict not only negatively impacts individual mental health but may also affect patient safety (14, 15). According to the Interactionist Model (16), high levels of work–family conflict increase both psychological and physical burdens on individuals, leading to emotional exhaustion, symptoms of depression, and decreased well-being, thereby heightening the risk of occupational fatigue. The COR theory posits that occupational fatigue arises from a state of physical and mental exhaustion due to resource depletion (4, 9, 17). Work–family conflict exacerbates occupational fatigue by depleting key resources such as time, energy, and emotional support. For endoscopy nurses, work–family conflict not only results in the depletion of resources between work and family roles but also further undermines their ability to cope with stress, thereby intensifying occupational fatigue. Hence, work–family conflict is a significant factor contributing to occupational fatigue. Based on these considerations, we propose the following hypothesis:

 Hypothesis 1 (H1): There is a positive correlation between work–family conflict and occupational fatigue among endoscopy nurses.





1.2 The mediating role of positive coping style

Positive coping style refers to an individual’s approach to handling stress events by actively adjusting their cognition and behavior, adopting a proactive attitude, and employing strategies to adapt to their environment (18). Existing research indicates that coping styles play a crucial role in moderating the impact of stress and setbacks (6, 19). For endoscopy nurses, a positive coping style not only effectively alleviates high-intensity work pressure but also improves emotional states and manages work–family conflicts effectively, thereby reducing the risk of occupational fatigue and enhancing work efficiency and psychological well-being (20). The COR theory suggests that individuals (21), when facing stress and conflict, strive to protect and accumulate resources to cope with and mitigate stress. Stress induced by work–family conflict affects endoscopy nurses’ resource use, which in turn influences their choice of coping style. Previous studies have shown that positive coping style is negatively correlated with work–family conflict (22). Specifically, employing a more positive coping style helps reduce the negative impact of work–family conflict, thereby improving psychological health and occupational efficiency. Based on these considerations, we propose the following hypothesis:


Hypothesis 2 (H2): Positive coping style mediates the relationship between work–family conflict and occupational fatigue among endoscopy nurses.
 



1.3 The moderating role of perceived social support

Perceived social support, which refers to an individual’s subjective perception of understanding and help from colleagues, family, and friends, is a crucial psychological resource (23). According to the COR theory (24), social support can enhance endoscopy nurses’ resource reserves, providing them with more resources to effectively cope with stress when facing work–family conflicts. When endoscopy nurses perceive higher levels of social support, their sense of psychological safety is enhanced, leading them to be more likely to adopt positive coping style. This positive attitude helps mitigate the negative impact of work–family conflict, thereby improving the nurses’ job performance and quality of life (25). This suggests that perceived social support may play a moderating role between work–family conflict and positive coping style.

Social support theory further indicates (26) that external support can help individuals alleviate work stress, enhance psychological resilience, and promote physical and mental health. Research by Slobodskaya and Kornienko (27) shows a positive correlation between perceived social support and positive coping style, meaning that when nurses perceive social support, they are more likely to use positive coping style to manage work stress. Additionally, nurses who feel supported are better able to manage stress and interpersonal relationships, maintain a positive attitude, and thereby reduce the risk of occupational fatigue (28). In contrast, nurses who lack perceived social support are more likely to feel isolated and stressed, which can exacerbate occupational fatigue. For endoscopy nurses, high levels of social support are undoubtedly a valuable emotional resource that enhances their confidence and coping ability, helping them manage work stress more effectively and thereby reducing the likelihood of occupational fatigue (8, 25, 29). Conversely, a lack of social support can lead to deeper feelings of isolation and increased stress, significantly worsening their occupational fatigue. Based on this analysis, we propose the following hypothesis:


Hypothesis 3 (H3): Perceived social support moderates the impact of work–family conflict on positive coping style, and it also moderates the effect of positive coping style on occupational fatigue among endoscopy nurses.
 

Based on the Conservation of Resources theory, this study constructs a moderated mediation model (Figure 1) to delve into the intrinsic relationship between work–family conflict and occupational fatigue among endoscopy nurses. We aim to effectively enhance the work experience and physical and mental health of endoscopy nurses by optimizing coping strategies and strengthening perceived social support, providing a theoretical basis for preventing and improving occupational fatigue among them.

[image: Flowchart depicting relationships between four concepts: work-family conflict leads to occupational fatigue. Perceived social support and positive coping style influence both conflict and fatigue, with arrows indicating direction of influence.]

FIGURE 1
 The proposed mediated moderation model.





2 Materials and methods


2.1 Study design and participants

This study employed a cross-sectional design and selected endoscopy nurses from 25 hospitals across 14 provinces in China, including Zhejiang, Sichuan, Henan, Anhui, Shandong, Hubei, Jiangsu, Guangdong, and Chongqing, as the study population. Data collection was conducted from July 1 to July 31, 2024.

Inclusion criteria: nurses with at least 2 years of experience in endoscopy nursing; providing informed consent and voluntarily participating in the survey.

Exclusion criteria: nurses who were undergoing further education or were retired and re-employed during the study period; nurses who were not on duty due to travel, leave, or other special circumstances. Figure 1 showed the process of participant selection.

Based on the sample size requirements for mediation analysis and the standards proposed by Pan et al. (30), a sample size of 218 is needed to achieve an 80% power level with a medium effect size, calculated using the Bootstrap method. To account for an anticipated 20% rate of incomplete or invalid questionnaires, a final sample size of 262 valid responses was required. A total of 323 questionnaires were distributed, with 320 being returned. After excluding 5 invalid questionnaires due to data missing, evident patterns, or logical inconsistencies, 315 valid responses were obtained, resulting in an effective response rate of 98.40% (Figure 2).

[image: Flowchart illustrating the selection process for a study in China. Initially, thirty-four provinces are considered. From these, twenty cities in fourteen provinces are selected through simple random sampling. Subsequently, twenty-five hospitals are chosen using the same method. Three hundred twenty endoscopy nurses meet inclusion and exclusion criteria, leading to an online survey via "Questionnaire Star." Three hundred fifteen subjects qualify for final analysis. Inclusion criteria specify nurses with two years' experience, informed consent, and voluntary participation. Exclusion criteria include nurses in further education, retired and re-employed, or not on duty due to travel or leave.]

FIGURE 2
 The process of participant selection.




2.2 Ethical considerations

The study approved by the Ethics Committee of Deyang people’s Hospital, and the personal information of participants was anonymously treated for privacy and confidentiality.



2.3 Research tools


2.3.1 Demographic variables

These were self-designed by the research team and included gender, age, marital status, fertility status, educational level, professional rank, years of work, daily working hours, weekly working days, and monthly income.



2.3.2 Fatigue assessment instrument

Occupational fatigue was assessed using the Fatigue Assessment Instrument (FAI). The FAI was developed by Schwartz et al. (31), and revised by Wang et al. (32) for a Chinese version. The instrument comprises four dimensions: the severity of fatigue, the specific aspects of the environment that contribute to fatigue, the consequences of fatigue, and the response of fatigue to rest and sleep, with a total of 29 items. Each item is scored on a 7-point Likert scale (1 indicating “strongly disagree” and 7 indicating “strongly agree”), with a total score range of 4–28. The FAI score is determined by calculating the average score of each dimension, with each dimension’s score being the average of the ratings for all items within that dimension. The sum of the scores across all dimensions is the total score, with a higher score indicating a higher degree of fatigue. In previous studies, the Cronbach’s α coefficient for the FAI was 0.768–0.916 (33), while in the current study, the Cronbach’s α coefficient was 0.851.



2.3.3 Work–family conflict

Work–family conflict was assessed using the Work–Family Conflict Scale (WFC). The WFC was developed by Carlson et al. (34), and translated and revised into Chinese by Bai et al. (35). The scale includes two dimensions: work-to-family conflict and family-to-work conflict, with a total of 18 items. The responses are rated on a 5-point Likert scale (1 indicating “strongly disagree” and 5 indicating “strongly agree”), with a total score range of 18–90. Higher scores indicate a higher level of conflict between work and family. Prior studies have demonstrated high reliability and validity for the WFC among Chinese nurses, with a Cronbach’s α coefficient of 0.868 (36). In the current study, the Cronbach’s α coefficient was 0.863.



2.3.4 Positive coping style

Positive coping style were measured using the Simple Coping Style Questionnaire (SCSQ). The SCSQ was designed by Folkman and Lazarus (37) and adapted into Chinese by Xie (38). The questionnaire consists of two dimensions: positive coping and negative coping, with a total of 20 items. For this study, only the positive coping dimension was used to evaluate the positive coping skills of endoscopy nurses, including 12 items. The scale employs a 4-point Likert scale (0 indicating “not used” and 3 indicating “often used”). The total score ranges from 0 to 36, with higher scores reflecting a greater tendency to employ positive coping style. The positive coping dimension of the SCSQ has demonstrated good reliability and validity, with a Cronbach’s α coefficient of 0.810 (39). In this study, the Cronbach’s α coefficient was 0.910.



2.3.5 Perceived social support

This study assessed the level of perceived social support using the Perceived Social Support Scale (PSSS). The PSSS was developed by Zimet et al. (40) and later translated and adapted into Chinese by Jia and Yue (41). The scale is a self-report questionnaire comprising three dimensions: family support, friend support, and support from significant others, with a total of 12 items. Responses are rated on a 7-point Likert scale (1 indicating “strongly disagree” and 7 indicating “strongly agree”), with a total score range from 12 to 84. Higher scores reflect a greater level of perceived social support. The PSSS has demonstrated high reliability and validity (42), with a Cronbach’s α coefficient of 0.957. In this study, the Cronbach’s α coefficient was 0.952.




2.4 Data collection

Prior to data collection, the research team contacted the head nurses of endoscopy units at each hospital to provide a detailed explanation of the study’s objectives, significance, and procedures, and to request their assistance in distributing the questionnaires. Following this, the team asked the endoscopy nurses if they were willing to participate in the survey. Upon receiving their consent, the electronic survey link was distributed via WeChat through the Wenjuanxing online platform.

To ensure data validity, all questions were set as mandatory, with restrictions on submissions from the same IP address or WeChat account to prevent multiple responses, and a minimum completion time of 10 min was enforced. After the survey concluded, the research team reviewed and downloaded the data, excluding any questionnaires that exhibited obvious patterns or logical inconsistencies.



2.5 Statistical analyses

Data analysis was conducted using Stata16.0 software. Categorical data were presented as frequencies or percentages, while continuous data were reported as means ± standard deviations (M ± SD). To examine common method bias, Harman’s single-factor test was performed. The reliability and validity of the scales were assessed using the Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s test of sphericity. Pearson correlation coefficients were used to explore the linear relationships among occupational fatigue, work–family conflict, perceived social support, and positive coping style.

A mediation effect model was employed to test whether positive coping plays a mediating role between work–family conflict and occupational fatigue. A moderated mediation model was used to assess the moderating effect of perceived social support on the relationship between work–family conflict and occupational fatigue. Indirect effects were evaluated using the Bootstrapping method (n = 5,000) with 95% confidence intervals; a significant moderated mediation effect was indicated if the 95%CI did not include zero (43). Finally, simple slope plots were generated to visualize the impact of perceived social support levels on the interaction effects. The significance level was set at p < 0.05.




3 Results


3.1 General demographic information

A total of 315 valid questionnaires were collected, and the survey results are shown in Table 1.



TABLE 1 General demographic information.
[image: A table presents demographic and work-related statistics. It includes categories such as gender, age, marital and fertility status, education level, professional title, years of work, daily work hours, weekly work days, and monthly income, with corresponding numbers and percentages. For example, 77.46% are females, 86.67% are married, and 48.57% earn 9,000 to 12,000 yuan monthly. Various other data points detail the composition of each category.]



3.2 Common method bias test

The results of Harman’s single-factor test revealed that the first factor explained 15.67% of the variance, which is below the 40% threshold. This indicates that the study does not suffer from significant common method bias.



3.3 Scale reliability and validity

In this study, the Cronbach’s alpha coefficients for all scales were greater than 0.85, indicating excellent internal consistency and high reliability. The KMO test results showed that all KMO values exceeded 0.75. Additionally, Bartlett’s test of sphericity yielded p-values of 0.01, further supporting the scales’ good validity. Detailed parameters are provided in Table 2.



TABLE 2 Reliability and validity testing results of the scale.
[image: Table showing four variables: occupational fatigue, work-family conflict, positive coping style, and perceived social support. Listed statistics include Cronbach’s Alpha, KMO, and Bartlett's test of sphericity with P-values. Values range from 0.851 to 0.952 for Cronbach’s Alpha, 0.782 to 0.916 for KMO, and P-values are all 0.000.]



3.4 Descriptive statistics and correlation analysis of variables

Descriptive statistics and correlation analysis are presented in Table 3. The study found a significant positive correlation between occupational fatigue and work–family conflict (r = 0.207, p < 0.001). In contrast, occupational fatigue was significantly negatively correlated with positive coping style (r = −0.354, p < 0.001) and perceived social support (r = −0.292, p < 0.001). Work–family conflict was significantly negatively correlated with positive coping style (r = −0.250, p < 0.001) and perceived social support (r = −0.101, p < 0.05). Additionally, positive coping was significantly positively correlated with perceived social support (r = 0.218, p < 0.001).



TABLE 3 Descriptive statistics and Pearson correlations between study variables.
[image: Correlation table displaying relationships between four variables: occupational fatigue, work-family conflict, positive coping style, and perceived social support. Mean and standard deviation are listed for each. Significant correlations are noted, such as a positive correlation between occupational fatigue and work-family conflict (0.207***), and negative correlations between positive coping style and occupational fatigue (-0.354***), and work-family conflict (-0.250***). Significance levels are indicated as follows: *p<0.05, **p<0.01, ***p<0.001.]



3.5 Testing the mediating effect of positive coping style

The results of the mediation model for positive coping style are shown in Table 4. The findings indicate that work–family conflict significantly positively predicts occupational fatigue (β = 0.051, p < 0.001), confirming Hypothesis 1. Additionally, work–family conflict significantly negatively predicts positive coping style (β = −0.140, p < 0.001). When work–family conflict is tested as a predictor of occupational fatigue alongside positive coping style, work–family conflict still significantly positively predicts occupational fatigue (β = 0.033, p < 0.001), while positive coping style significantly negatively predict occupational fatigue (β = −0.129, p < 0.001).



TABLE 4 Regression results of mediating effect of positive coping style.
[image: Table displaying regression analysis results. Dependent variables: Occupational fatigue and Positive coping style. Independent variables: Work–family conflict and Positive coping style. For Occupational fatigue, Work–family conflict: β=0.051, SE=0.014, t=3.57, P=0.000, R²=0.0718, F=1.79. Positive coping style: β=-0.129, SE=0.022, t=-5.93, P=0.000, R²=0.1692, F=4.37. For Positive coping style, Work–family conflict: β=-0.140, SE=0.036, t=-3.92, P=0.000, R²=0.1485, F=4.04. Values given as standardized coefficients.]

Bootstrap analysis further indicated that the direct effect of work–family conflict on occupational fatigue was 0.033, with a 95%CI that did not include zero, suggesting that the direct effect of work–family conflict on occupational fatigue is significant. The indirect effect was 0.018, with a 95%CI that also did not include zero, indicating that the indirect effect of work–family conflict on occupational fatigue is significant. Therefore, positive coping style play a partial mediating role between work–family conflict and occupational fatigue, with the mediating effect accounting for 35.52% of the total effect. This supports Hypothesis 2, with detailed parameters provided in Table 5.



TABLE 5 Mediating effects of positive coping style.
[image: Table showing the effects of a project with three rows: Direct effect with a standardized effect value of 0.033, relative effect value of 64.48%, confidence interval (CI) of 0.001 to 0.065, and P-value of 0.000; Indirect effect with standardized effect value of 0.018, relative effect value of 35.52%, CI of 0.008 to 0.028, and P-value of 0.000; Total effect with standardized effect value of 0.051, relative effect value of 100%, CI of 0.019 to 0.083, and P-value of 0.000.]



3.6 Testing for the moderated mediation model

The regression results for the moderating effect of perceived social support on the mediation effect of positive coping style are presented in Table 6. The results indicate a significant positive correlation between work–family conflict and occupational fatigue (β = 0.055, p < 0.01). Additionally, the interactions between perceived social support and work–family conflict, as well as perceived social support and positive coping style, had significant negative impacts on occupational fatigue (β = −0.001, p < 0.01; β = −0.001, p < 0.05), demonstrating that perceived social support plays a moderating role in the relationship between work–family conflict and occupational fatigue, thus supporting Hypothesis 3.



TABLE 6 Regression results of the moderating effect of social support on the mediated relationship of positive coping style.
[image: Table showing the relationship between independent variables and occupational fatigue. Variables include work-family conflict, positive coping style, and perceived social support. Key statistical values are displayed: beta coefficients (β), standard error (SE), t-values (t), p-values (P), R-squared (R²), and F statistic. Work-family conflict has significant values β = 0.055, SE = 0.016, t = 3.38, P = 0.001. Interaction terms show significance with P values 0.01 and 0.038. Overall R² = 0.269 and F = 7.80.]

To further explore the moderating effect of perceived social support, the sample was divided into high (Z ≥ 1SD) and low (Z ≤ −1SD) groups based on standard scores of perceived social support for simple slope analysis. Figure 3 shows that, at a low level of perceived social support, the negative predictive effect of work–family conflict on positive coping style (Bsimple = −0.154, t = −2.220, p < 0.05) was significantly higher than at a high level of perceived social support (Bsimple = −0.074, t = −2.750, p < 0.05), confirming that perceived social support moderates the early part of the mediation path of positive coping style in the relationship between work–family conflict and occupational fatigue.

[image: Line graph displaying the relationship between work-family conflict and positive coping style. It shows two lines: a solid orange line for high positive coping style and a dashed blue line for low positive coping style. Both lines decrease from low to high work-family conflict, with the orange line starting higher.]

FIGURE 3
 The moderating effect of social support on the relationship between work–family conflict and positive coping style.


Figure 4 further indicates that, at a high level of perceived social support, higher positive coping style is associated with more significant improvement in occupational fatigue (Bsimple = −0.114, t = −2.100, p < 0.05). Similarly, at a low level of perceived social support, an increase in positive coping style also significantly improves occupational fatigue (Bsimple = −0.197, t = −4.060, p < 0.05). This further verifies the moderating role of perceived social support in the later part of the mediation path of positive coping style in the relationship between work–family conflict and occupational fatigue.

[image: Line graph depicting the relationship between positive coping style and occupational fatigue. Two lines represent low and high positive coping styles. Both lines show a decrease in occupational fatigue from low to high positive coping style, with the high coping style line showing a steeper decline.]

FIGURE 4
 The moderating effect of social support on the relationship between positive coping and occupational fatigue.





4 Discussion


4.1 The impact of work–family conflict on occupational fatigue

This study reveals that work–family conflict significantly predicts occupational fatigue among endoscopy nurses, indicating that as conflicts between work and family roles intensify, so does occupational fatigue. These findings are consistent with the research results of Li et al. (44) and Chen et al. (45). According to the COR theory (46), the “resource loss” process suggests that time and energy are finite resources. When these resources are excessively depleted through demanding work and are not adequately replenished, work stress leads to resource loss. This, in turn, impairs an individual’s ability to fulfill family responsibilities, exacerbating work–family conflict and increasing the risk of occupational fatigue. In high-intensity work environments, endoscopy nurses often expend significant amounts of time and psychological resources, which can lead to neglect of family roles, making them more vulnerable to balancing work demands and family responsibilities and thus intensifying occupational fatigue (47).

Moreover, work–family conflict significantly increases the emotional burden on endoscopy nurses, leading to negative emotions such as anxiety, exhaustion, and depression. The accumulation of these negative emotions over time impairs their ability to maintain a positive psychological state, further aggravating occupational fatigue (45). Additionally, prolonged work–family conflict can result in physiological discomforts, such as sleep disturbances and reduced immunity, which further intensify occupational fatigue (17). Therefore, work–family conflict affects occupational fatigue among endoscopy nurses through various mechanisms, including the depletion of psychological resources, increased emotional burden, and physiological health issues.

It is recommended that nursing managers implement flexible scheduling systems, provide mental health support, and establish family-centered welfare activities, such as family team-building events, to help nurses better balance work and family life and reduce the incidence of occupational fatigue.



4.2 The mediating role of positive coping style

The current study found that positive coping style played a partial mediating role between work–family conflict and occupational fatigue among endoscopy nurses. According to the COR theory’s “resource gain” process (21), individuals facing work–family conflict can acquire additional positive psychological resources (such as positive emotions, motivation, and inspiration) through the adoption of positive coping style, thereby mitigating the negative impacts of conflict and alleviating occupational fatigue. Positive coping style act as a protective mechanism of psychological resources, effectively preventing the excessive depletion of such resources and providing a “buffer zone” for nurses in long-term high-stress work environments to mitigate the negative impacts of conflict (48, 49). In positive coping style, emotional regulation plays a crucial role (50, 51). By effectively managing emotions, endoscopy nurses can reduce their immediate emotional burden and establish a positive emotional cycle, which enhances their ability to cope with future conflicts and contributes to maintaining mental health and alleviating occupational fatigue (52, 53). Additionally, positive coping style can also significantly enhance the professional identity of endoscopy nurses (6). By successfully navigating work and family conflicts and challenges, nurses can experience the realization of their self-worth and an increase in professional fulfillment, thereby enhancing job satisfaction and intrinsic motivation, allowing them to better cope with future challenges.

Therefore, this suggests that managers should focus on the positive coping style of endoscopy nurses by reinforcing training in emotional regulation, providing psychological support services, optimizing work arrangements, enhancing professional identity, and strengthening family support to assist nurses in effectively coping with work–family conflict, preserving psychological resources, and alleviating occupational fatigue.



4.3 The moderating role of perceived social support

The results of this study indicate that perceived social support moderates both the initial and subsequent stages of the mediation path involving “work–family conflict—positive coping style—occupational fatigue.” Specifically, high levels of perceived social support have a significant protective effect on endoscopy nurses, effectively mitigating the potential impact of work–family conflict on occupational fatigue. This finding partially supports the COR theory (7). When faced with stressors, social support from colleagues, friends, and family serves as a unique personal resource that is crucial for reducing stress levels among nurses.

In the context of endoscopy nurses, work–family conflict is a prominent stressor that can profoundly affect psychological well-being and job performance (54). Perceived social support, as an important protective resource, plays a critical role in alleviating stress, enhancing coping abilities, and fostering a positive psychological state (55). Specifically, endoscopy nurses with high levels of perceived social support are better able to employ positive coping styles such as emotional regulation and problem-solving when dealing with work–family conflict, thereby mitigating the negative impacts of such conflict (56, 57). Additionally, emotional support, assistance, and encouragement from family, colleagues, or organizations can enhance nurses’ self-efficacy and coping capacity, further weakening the positive predictive effect of conflict on occupational fatigue. Conversely, nurses lacking perceived social support often feel helpless and frustrated when facing work–family conflict, lacking effective positive coping styles, and are more prone to falling into negative emotional cycles, which exacerbates occupational fatigue.

Overall, the moderating effect of perceived social support manifests at multiple levels: (i) Enhancement of Emotional Support: High levels of perceived social support provide emotional comfort from colleagues, friends, and family, increasing endoscopy nurses’ confidence in handling work–family conflict and making them more inclined to adopt positive coping styles, thus reducing occupational fatigue (29, 55). (ii) Effective Utilization of Resources: Perceived social support encourages endoscopy nurses to actively seek help at work and build support networks, thereby improving work efficiency and reducing occupational fatigue caused by excessive psychological stress (58). (iii) Promotion of Positive Psychological State: Perceived social support helps endoscopy nurses maintain positive emotions and psychological states, enhancing work motivation and engagement, and lowering the risk of occupational fatigue (59, 60). (iv) Optimization of Coping Strategies: Perceived social support facilitates the adoption of effective coping strategies, which not only alleviate current stress but also improve overall job adaptability and reduce the risk of occupational fatigue (61).

Therefore, it is recommended that nursing managers prioritize and optimize the perceived social support network for nurses. By enhancing nurses’ perception and utilization of social support, managers can help them better manage work–family conflicts, thereby increasing job satisfaction, maintaining psychological health, and effectively alleviating the impact of occupational fatigue.




5 Study limitations

This study explores the mediating role of positive coping styles in the relationship between work–family conflict and occupational fatigue among endoscopy nurses, as well as the moderating mechanism of perceived social support. However, there are several limitations to this research. Firstly, the study primarily relies on self-report scales to measure variables such as work–family conflict, perceived social support, and occupational fatigue. Despite implementing quality control measures such as anonymous responses, controlling survey timing, and data cleaning, self-report scales may still be subject to subjective biases and consistency biases, potentially leading to common method bias. To enhance the validity of future research, it is recommended to incorporate multiple measurement methods, such as behavioral observations and physiological indicators, to complement the limitations of self-report scales. Secondly, the study employed a cross-sectional design, which does not fully reveal the causal relationships between variables. Future research should utilize longitudinal designs for long-term tracking to explore the dynamic relationships between these variables, thus providing deeper causal evidence and effective intervention strategies. Furthermore, as the participants in this study were all Chinese endoscopic nurses, the findings may be influenced by the unique cultural characteristics of China, such as collectivism and a strong emphasis on family. These cultural factors may shape the way nurses achieve a balance between work and family, thereby affecting their experiences of work–family conflict and occupational fatigue. Additionally, nurses in other countries or different departments may face distinct types of work–family conflicts and adopt different coping strategies in response. Therefore, to achieve a more comprehensive understanding, it is recommended that future research incorporates diverse cultural and occupational groups to explore the impact of work–family conflict on occupational fatigue, with the aim of deriving broader and more applicable conclusions.



6 Conclusion

The results of this study indicate that: (i) Work–family conflict has a significant positive predictive effect on occupational fatigue among endoscopy nurses, meaning that an imbalance between work and family life leads to increased occupational fatigue. (ii) Positive coping styles play a partial mediating role in the relationship between work–family conflict and occupational fatigue among endoscopy nurses. (iii) Perceived social support moderates the mediating path of positive coping styles, meaning that high levels of perceived social support not only weaken the impact of work–family conflict on positive coping styles but also enhance the effectiveness of positive coping styles in reducing occupational fatigue.

In summary, this study reveals that enhancing endoscopy nurses’ perceived social support levels and positive coping styles can effectively reduce the positive effect of work–family conflict on occupational fatigue. This provides an important theoretical basis for preventing and improving occupational fatigue among endoscopy nurses and contributes to improving the physical and mental health levels of the nursing team.
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Objective: Public health emergencies pose a serious challenge to the ability of medical personnel to respond. We aimed to establish a scientific and effective resilience capability assessment scale for grassroots medical workers and explore the way to improve resilience.
Research design: Developed a resilience ability assessment scale and applied it on the medical personnel who worked in community health service centers for more than 1 year. Related indicators were identified through literature review and the Delphi method. The established scale was given weight using the attribute analytic hierarchy process, and the evaluation model was built through the grey correlation analysis.
Principal findings: A three-level indicator scale was established, which included three first-level indicators [professional quality (weight 0.346), psychological capital (weight 0.614), and emergency attitude (weight 0.040)]. The second-level indicators had 13 contents and were further subdivided into 46 three-level indicators. The overall resilience ability assessment score of 347 medical workers in Guangzhou was only 0.787. However, steady scientific-exercise habits and relative training can help improve their public health emergency resilience ability (p < 0.05).
Conclusion: The establishment of the scale can provide a strategic basis for improving the resilience strength of grass-roots medical personnel. We should encourage this group to form a good habit of exercise, strengthen their crisis awareness by actively organizing theoretical training and practical exercises on public health emergencies, and improve their psychological capital level.
Patient or public contribution: In this study, 347 medical workers from 6 basic medical institutions in Guangzhou participated in the questionnaire.
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Introduction

COVID-19, which emerged in 2019, swept the world in only 4 months. As of February 13, 2023, the cumulative number of confirmed cases of COVID-19 worldwide exceeded 756.58 million, and the cumulative number of deaths was 6.844 million (1), which is the most serious new infectious disease to human society in the past 100 years (2). With the rapid development of the global economy, the public security situation is becoming increasingly severe. As the core subject of the discovery and reporting of public health emergencies, grass-roots medical personnel are an important force in disease prevention and control, and the executive group of the “bottom of the net” work of the health service system. Building a grass-roots team with high resilience in the face of public health emergencies is the core measure of community health service institutions to prevent and respond to public health emergencies.

Foreign research on the ability of medical personnel to deal with public health emergencies mainly focuses on exploring the level of understanding of public health-related laws by medical personnel (3), the ability of emergency preparedness to deal with public health emergencies (4–6) and the level of mastery of professional knowledge of infectious disease prevention and control, research and rescue (7, 8). In China, Zeng Jianbo et al. (9) designed the “Questionnaire on the Response Capacity of Medical Personnel in Medical and Health Institutions to Public Health Emergencies,” which focuses on the evaluation of the response capacity of medical and health institutions to public health emergencies, including the construction of management system, team building, equipment reserves, training drills, public publicity and education, monitoring and early warning and emergency response, without focusing on the response capacity of medical personnel. Wang Zhilong et al. (10), in view of foreign research, designed the “Questionnaire on the Response Ability of Medical Service Organizations in Grassroots Units to Public Emergencies,” focusing on the investigation of medical staff’s medical, epidemiological, legal and other professional knowledge, including general information, basic knowledge of public health emergencies, coping skills, laws, and regulations, etc., The research shows that the coping ability of medical personnel in grass-roots units cannot meet the actual needs. In 2019, Liu Lingyu et al. (11) formed the “core emergency response ability questionnaire of medical staff for major epidemic” with high reliability and validity on the basis of the research on the emergency response ability of medical staff for infectious disease emergencies prepared by Gu Hang (12), Qiao Wenling (13), Kan Ting (14) and other experts. However, the questionnaire is more systematic in terms of prevention ability. The professional ability of medical staff before, during, and after public health emergencies can be evaluated from the three perspectives of preparedness and rescue ability, but the ability of medical staff to respond to public health emergencies cannot be comprehensively evaluated. The research on resilience of different populations were mainly limited to psychological resilience, and there was no systematic research on the assessment system of resilience of medical personnel in the face of public health emergencies.

To sum up, there are not any evaluation systems that can accurately reflect the ability of medical workers’ response to public health emergencies. Some studies can only reflect medical staff’s level of medical professional knowledge. However, the professional nature of medical personnel determines that this population must master corresponding medical knowledge according to their work content, and they have the obligation to master basic medical knowledge and have the strong ability to receive or update their own medical knowledge reserves according to the changes of current events. Medical personnel of different types and different professions have different coping abilities in the face of public health emergencies. Therefore, it is unreasonable to apply a set of capacity evaluation systems barely based on various professional knowledge to evaluate the response ability of medical personnel during public health emergencies.

The Latin word “resilio,” means “bounce to back” (15). This concept originates from physics and characterizes the impact resistance of materials (16). In the 1970s, the ecologist Holling (17) first used the concept of resilience to characterize the ability of the ecosystem to absorb various changes in response to interference when describing the multiple equilibrium states of the ecosystem. Subsequently, the concept of resilience has been more widely used in many fields such as psychology, engineering, ecology, etc. (18). However, until now, there is no accepted definition of resilience in the academic community, and even in the same research field, its meaning is not the same (19). Based on the United Nations definition of resilience (20), this study defines “resilience” as “the ability of medical personnel exposed to public health emergencies to effectively resist, absorb and withstand the impact of disasters, and recover and apply their professional knowledge to protect and repair the necessary infrastructure and functions of their communities,” not limited to “psychological resilience.” Grass-root medical personnel play a major role in the early prevention of public health emergencies, in the middle stage of treatment after the outbreak, or in the late stage of post-disaster reconstruction. In the face of different public health emergencies, medical personnel need to constantly update the corresponding knowledge reserves. We cannot use a single professional knowledge to evaluate the coping ability of the population, but its resilience is the index that best reflects the coping ability of public health emergencies in addition to professional ability.

On the basis of much valuable researches, this study analyzed the shortcomings of the current evaluation systems of medical staff’s response to public health emergencies and established a set of resilience capability evaluation system which was finally applied to prove it can reasonably reflect the response-ability of grass-roots medical staff, providing a scientific reference for gradually improving the response-ability of grass-roots medical staff to public health emergencies.



Methodology


The construction progress of the evaluation system

This study began in December 2022, and we searched on CNKI, WIP, Wanfang database, PubMed, Web of Science, the official website of Guangdong Provincial Health Management Commission, and Guangdong Provincial Health Information Network with the keywords of “public health emergencies,” “emergency,” “resilience” and “grass-roots medical workers” etc. Combining the laws and regulations of China and the actual situation of grass-roots medical personnel, and drawing on the experience of population resilience assessment from all over the world, this study had a compilation of 116 indicators at the first step through the methods of literature review and frequency statistics of relevant indicators. Then the indicators which were inconsistent with the actual situation and not practical had been eliminated based on the results of the Delphi method, and the weights of the final 46 indicators were calculated by the attribute analytic hierarchy process to build the resilience evaluation system of grass-roots medical personnel in public health emergencies.

In this study, 25 experts who were selected to participate in the 3 times Delphi consultations (See more basic information about experts in Supplementary Table 1), mainly came from the administrative staff of the community health service institutions in Guangzhou, the epidemiology experts from the School of Public Health of Southern Medical University and the School of Public Health of Guangzhou Medical University, and the public health management professors of the School of Health Management of the Southern Medical University. After the 3 Delphi expert consultations, we have finally determined 46 evaluation indicators. At last, the experts were additionally invited to evaluate the importance of each indicator according to the Saaty1-9 scale sheet (as shown in Supplementary Table 2) to create the comparison matrix [image: It seems there's an issue with the image upload. Please try uploading the image again, and I will be happy to help with generating the alt text.].



Participants and data collection

In the period of 2022–2023, this constructed system was final applied investigate the medical staff of 6 community health service centers in Guangzhou, Guangdong Province. The surveys began in September 2022 and ended in October 2023. Data were collected using a combination of online and paper questionnaires. While assessing the emergency resilience of medical workers in the community health service institution, we collected some basic information about them, including gender, years of work, job nature, major during education, the status of obtaining relevant medical certificates (Chinese physician qualification certificate/Red Cross ambulance certificate/AHA Certificate/ITLS Certificate, etc), exercise habits, and their degree of recognition about the arrangements of their work during the period of public health emergencies, and so on. At the end of the study, 417 workers were participated, and 70 workers’ records were excluded. Patients and the public were not involved in the design of this study.



Statistical analysis


Analytic hierarchy process (AHP)

AHP, as a qualitative and multi-objective decision analysis research method, is widely used in the field of comprehensive evaluation of multiple indicators (21). By using this method, the evaluation results of the evaluators can be quantified, and the effectiveness and reliability of the evaluation can be improved, especially in solving complex problems such as multiple indicators and multiple objectives. Compared with the AHP, the Attribute Hierarchy Model (AHM) created by Professor Qiansheng Cheng (22) has the same decision-making process, but AHM does not require the eigenvector of the judgment matrix, only needs and operations. AHP requires consistency, while AHM does not require consistency. Since the AHM is reasonable and simple, and it has been widely used in China (23, 24), we used it to formulate weights for the evaluation system.



Grey relation analysis (GRA)

In the process of evaluating the resilience of grass-roots medical personnel, the advantages and disadvantages of some indicators cannot be unified and specifically reflected. As a result, when evaluating, it is frequently impossible to make accurate judgments on these indicators and thus obtain clear evaluation results. Therefore, this study conducted the grey correlation analysis based on the whitening weight function to quantify the advantages and disadvantages of the indicators. This method takes the whitening of the system as the core to predict and control the current situation and development trend of the system. By constructing the whitening weight function, the whitening law of the grey hazy concentration in the system can be accurately expressed mathematically.



Grey system theory

Professor Julong Deng, a Chinese scholar, put forward the grey system theory in 1982, which is to realize the accurate description and understanding of certain things through the research and calculation of some existing information (25). The grey correlation analysis of indicators is the most widely used part of the grey system theory. It is a method to find the importance of indicators according to their similarity. GRA is usually used to solve multi-attribute decision-making problems by integrating various performance attribute values into one value (26). In the study, the information in the white system is known, the system with unknown information is the black system, and the system with incomplete or unclear information is the grey system. In fact, the grey system is a tool for evaluation in the case of uncertain or incomplete data.



Grey whitening weight function

The whitening weight function is a functional expression of the value of each element in the gray number (gray category), which quantitatively describes the degree to which a gray number (i.e., data index) determines each value in its value area. When dealing with practical problems, researchers use the data information of the clustering object to construct the whitening weight function based on the known information. Although there is no unified formula, the starting point and ending point of the curve have the meaning of the clustering object. The value of each turning point is the key to the whitening weight function. Due to its simpler form and more intuitive graphics, it is widely used in comprehensive evaluation. The commonly used whitening weight function has four basic forms: typical whitening weight function, upper limit measure whitening weight function, lower limit measure whitening weight function, and moderate measure whitening weight function.

This study established an evaluation model by combining attribute hierarchy analysis and grey correlation analysis. According to the established comprehensive evaluation system of resilience, the resilience evaluation results of grass-roots medical personnel in the face of public health emergencies were divided into four gray categories: “excellent,” “good,” “medium” and “poor.” According to the specific conditions of each level indicators, three upper limit measure whitening weight functions and one lower limit measure whitening weight function were constructed, so four kinds of grey evaluation coefficients need to be solved, respectively. Based on the weight of each indicator, we performed the operation steps to determine the grey evaluation parameters of each indicator.





Results


Establish the resilience evaluation system of grass-roots medical personnel based on Delphi method and assign the indicators’ weights through AHP

This study explored the resilience level of medical staff in public health emergencies from three aspects: professional quality, psychological capital and emergency attitude. The resilience evaluation system of grassroots medical personnel in public health emergencies was divided into three levels, and the consistency coefficient Kendall’s W of the 3 times Delphi consultations can be seen in Table 1.



TABLE 1 Consistency coefficient for three rounds of Delphi consultations.
[image: Table showing classifications across three rounds, each with indicators, Kendall’s W, and p-values. Classifications include professional quality, psychological capital, and emergency attitude, with totals for each category summarized.]

The first layer included three first-level indicators, including professional quality, psychological capital and emergency attitude. The second layer was composed of 13 s-level indicators, and the third layer was final composed of 46 third-level indicators, which reflected the resilience level of grass-roots medical personnel in various aspects in the face of public health emergencies from the aspects of organization and coordination ability, training attitude and prevention awareness, and more comprehensively covered all internal factors that might affect the resilience of the population. For the convenience of expression, third-level indicators were labeled as [image: Mathematical expression showing the variable \( x_{hij} \) with subscripts \( h, i, j \).]. The resilience evaluation system with assigned weights is shown in Table 2. According to the pairwise comparison matrix of indicators at all levels, the weights of indicators at all levels were determined by using the AHM. The weight of the first-level indicator “Professional quality” of grass-roots medical personnel is 0.346, and the subordinate second-level indicator with the highest weight is “Communication skills” (0.465); Among the first-level indicators, “Psychological capital” has the highest weight of 0.614, and its subordinate second-level indicators have the highest weight of “Effectiveness” (0.445); The first-level indicator “Emergency attitude” has the lowest weight (0.040), and its subordinate second-level indicator “Awareness of prevention” (0.363) has the highest weight.



TABLE 2 Evaluation index system and weight value of resilience of grassroots medical personnel in the face of public health emergencies.
[image: A detailed table listing indicators categorized into three levels with associated weights. First-level indicators include Professional Quality and Psychological Capital. Each one has further subcategories like Communication Skills and Optimism, broken down into specific third-level indicators with corresponding weights. For example, Professional Quality includes Communication Skills weighted at 0.346 and Social Mobilization at 0.035. Psychological Capital features traits like Toughness, with specific items such as "I can always see the bright side of things" and "I believe I can work through any challenge." Emergency Attitude includes Disaster Relief Expectation with respective weights.]



The resilience of medical workers from 6 community health service institutions in Guangzhou, Guangdong Province

We applied the established resilience assessment scale for grass-roots medical personnel in public health emergencies to conduct a survey of medical personnel in 6 community health service institutions in Panyu District, Tianhe District, Baiyun District, Nansha District, Guangzhou, Guangdong Province (see the relevant questionnaire in Supplementary materials named “Resilience-Self-Evaluation Scale for Grassroots Medical Workers”). A total of 417 questionnaires were distributed in this study, and 347 were effectively recovered, with a recovery rate of 83.2%.

The overall assessment score of emergency resilience of medical staff in the community health service center was 0.749 (0.060), which is in the medium range. Among the first-level indicators, their “Professional quality” (0.752 ± 0.0045) has the highest score, with its subordinate indicator “Teamwork” (0.754 ± 0.0047) having the highest score among all the second-level indicators. Their “Psychological capital” was the lowest score (0.736 ± 0.0057). In the whole second-level indicators, the score of “Mental reaction” (0.698 ± 0.0047) was the lowest. For more details, please see Table 3.



TABLE 3 The evaluation score of each level indicator through GRA model analysis.
[image: A detailed table showcasing first-level, second-level, and third-level indicators related to professional and psychological skills, along with their corresponding median and interquartile range (IQR) values. It includes indicators such as communication skills, social mobilization, and optimism, with specific statements and numerical data reflecting responses or scenarios related to public health and emergency attitudes.]



Exploration of the influencing factors of grassroots medical personnel’s resilience in public health emergencies

We explored the relationship between some of the potential influencing factors and the assessed resilience scores, and the results were shown in Supplementary Table 4. We found that grassroots medical personnel with different years of work had different scores of emergency attitude (p = 0.048), enthusiasm (p = 0.036), and prevention awareness (p = 0.031) in emergency attitude, teamwork ability (p = 0.013) and organization and coordination ability (p = 0.021) in professional quality. The results of the comparison between groups showed that the differences in the above-related indicators between the grassroots medical personnel with years of work ranging from 11 to 15 and the grassroots medical personnel with years of work ranging from 5 to 10 were statistically significant (p < 0.05), and the grassroots medical personnel with working years ranging from 11 to 15 had the highest score. The work nature and status of obtaining relevant medical certificates had no statistical significance on the resilience indicators of grassroots medical personnel. It is worth noting that for the indicator numbered x231, the score of grassroots medical personnel educated in “Clinical medicine” [0.765 (0.076)] was higher than that of primary medical staff educated in “Public health and preventive medicine” [0.724 (0.084)], and the difference was statistically significant (p < 0.05).

Grassroots medical personnel with different exercise habits have different total scores of emergency resilience assessment (p = 0.040), and their professional literacy scores (p = 0.050) and communication ability scores (p = 0.005) in professional literacy are also different. Grassroots medical personnel with stable exercise habits tend to have higher scores in various emergency resilience assessment indicators than those who do not like exercise, and partial results of the pin-two comparison showed that the difference was statistically significant (p < 0.05).

Grassroots medical personnel who have participated in emergency theoretical training were better at communicating with community residents [0.765 (0.045), p = 0.018] and were more inclined to cooperate with others when performing tasks [0.765 (0.076), p = 0.005]. Moreover, the scores of grassroots medical personnel participating in emergency drills were significantly higher in both professional literacy [0.765 (0.058), p = 0.002] and emergency attitude [0.762 (0.059), p = 0.048] than those of grassroots medical personnel not participating in actual emergency drills, and the differences were statistically significant (p < 0.05).




Discussion

An emergency resilience ability assessment system has been created for grass-roots medical personnel. It is based on four principles: scientificity, systematism, operability, and applicability. The system is made up of three parts: professional quality, psychological capital, and emergency attitude. The first-level indicator with the highest weight coefficient is “psychological capital.”

Professional quality refers to the internal norms and requirements of the profession and is the comprehensive quality displayed in the course of the profession, including professional ethics, professional skills, professional behavior, professional style, and professional awareness (27). In the resilience assessment system built in this study, the professional quality of grassroots medical personnel focuses on the basic abilities, qualities, and accomplishments that the population should have in response to public health emergencies in the process of basic medical and health work, including communication and communication ability, social mobilization ability, team cooperation ability, organization, and coordination. Grassroots medical workers are the “health gatekeepers” of the people. Their work focuses not only on the sick but also on the healthy. They should not only be able to cure common diseases and frequently-occurring diseases, but they should also have public health knowledge and strong communication skills to raise people’s health awareness. Professional quality is essential for professionals to use their professional knowledge to effectively solve relevant responsibilities. Grassroots medical personnel of high professional quality who are exposed to public health emergencies can use their professional knowledge more effectively to protect and repair the necessary infrastructure and functions of their communities, which is a fundamental component of resilience assessment.

Seligman, an American psychologist, first proposed the concept of psychological capital in the 1990s, pointing out that a high level of psychological capital can effectively reduce work pressure and alleviate the adverse effects caused by individual negative emotions (28). The term psychological capital is then commonly used in sociology, economics, and investment. People currently accept the definition of psychological capital proposed by Luthans as the positive psychological state of individuals in the process of growth and development that can guide individuals to generate positive cognition and thus influence individuals to generate positive behavior (29). The emphasis is on the fact that it can be enhanced via acquired training. It is a significant resource in addition to social and human capital, and it has four aspects. That is the optimism-positive expectation of action results or positive interpretation style of events; Resilience - the ability to self-adjust, face positively, bear bravely, recover quickly, and achieve success through alternative ways when in trouble; Hope - to make unremitting efforts to achieve the goal and to flexibly change to new methods or approaches when necessary; Self-efficacy - the confidence to have the courage to undertake challenging tasks, and to be able to stimulate their motivation and achieve success through sufficient efforts (30). This study investigated “psychological capital” in terms of the four dimensions mentioned above. The psychology of medical staff with varying levels of psychological capital has varying degrees of influence in primary care. Higher levels of psychological capital can improve medical staff’s creativity, job satisfaction, and job performance while decreasing work pressure, turnover rate, and job burnout, and vice versa. This is the foundation of medical staff resilience assessment in public health emergencies.

This study’s emergency attitude refers to grassroots medical personnel’s belief and attitude toward responding to public health emergencies based on their knowledge, information, and learning. According to the well-known “knowledge, attitude, and practice” (KAP) theory, “knowledge” refers to knowledge, information, and learning, “belief” refers to attitude and belief, and “action” refers to action and behavior (31). In terms of the theory, knowledge is the foundation for developing correct attitudes and positive beliefs, and thus changing behavior. Beliefs and attitudes drive behavior change, and people’s behavior is influenced by their knowledge and attitudes (32). As a result, grass-roots medical personnel’s belief and attitude in emergency response is at the heart of their ability to respond to public health emergencies by their abilities and is an important component of medical personnel’s resilience assessment in public health emergencies.

To summarize, the resilience evaluation system developed in this study is scientific and authoritative, and it is a comprehensive evaluation system capable of reflecting the resilience of grassroots medical personnel in public health emergencies comprehensively and objectively. China’s public health service governance capability was highlighted at the start of the COVID-19 outbreak in 2020, and it played a significant role in the prevention and control of major diseases, which was widely recognized around the world. Grassroots medical personnel are critical in protecting residents’ physical and mental health before, during, and after public health emergencies. Active guidance to residents is an important measure to improve community resilience in the face of public health emergencies, as well as an important way for community medical personnel to participate in mitigating the harm of public health emergencies to the physical and mental health of community residents. It is necessary to strengthen the resilience of grassroots medical personnel to respond to public health emergencies and to improve community public health governance capacity to prevent large-scale deterioration of public health emergencies, promote the development of health endeavors, and improve residents’ health. At the moment, many countries’ medical and health systems are still “profit-oriented, “falling into a vicious circle of “emphasizing medical treatment while neglecting prevention.” There are numerous issues in grassroots medicine: (1) The emergency team is not sound, and the strength of the medical staff is not fully exploited; (2) There are blind spots in the information communication between the medical staff in the grassroots medical institutions; (3) The crisis awareness of grassroots medical personnel is weak (33, 34). As a result, we must urgently establish and improve the resilience assessment system of grassroots medical workers, identify this population’s underserved links in response to public health emergencies, improve the scientific and reasonable basis for building a strong force to prevent and respond to public health emergencies and provide a strong reference for future talent training planning in the world’s grass-roots medical institutions.


How to enhance the resilience capability of grassroots medical personnel in face of public health emergencies: we should pay attention to cultivating the exercise habits of this population

The results of this study on the resilience ability of medical staff in 6 community health service institutions in Guangzhou show that the overall level of grassroots medical personnel was at a medium level and needs to be improved. Based on the results of the exploration of potential influencing factors, we propose improving the resilience capability of grassroots medical personnel in the face of public health emergencies from the following three aspects. Firstly, primary medical institutions should actively and regularly organize sports-related activities for their staff, which can cultivate their sports preferences, encourage them to develop stable exercise habits and promote communication among colleagues in various departments. Our research results preliminarily showed that grassroots medical personnel with stable exercise habits had better scores in various resilience assessments than those who occasionally exercise or dislike exercise, especially in indicators of professional literacy. Furthermore, numerous studies have concluded that consistent exercise can reduce long-term joint stress, “resist” age-related physiological deterioration, improve health outcomes, and promote cognitive function and psychological well-being (35, 36). Therefore, actively advocating stable and reasonable sports for grassroots medical personnel can greatly promote the population’s resilience in the face of public health emergencies, and is conducive to improving the population’s work efficiency. Secondly, while psychological capital has the highest weight in the overall emergency resilience assessment system, the research findings revealed that the score of psychological capital of grassroots medical personnel was the lowest among all first-level indicators, indicating that the psychological construction of grassroots medical personnel needs to be strengthened. Accordingly, it is critical to establish and improve a professional psychological counseling system for medical staff and prioritize psychological health education for grassroots medical personnel to cultivate this group’s courage to take on difficult tasks and inspire their work motivation. Government agencies should support the development of psychological counseling platforms for various professions and encourage employees from all walks of life to have strong psychological capital to improve their work resilience and productivity. Thirdly, this study showed that grassroots medical workers who have participated in public health emergency drills had higher professional literacy and more positive emergency response attitudes than those who have not participated in the drills while participating in theoretical training on public health emergencies could promote individual team collaboration expectations and communication skills. This indicates that we should closely combine and enhance both theoretical training and practical exercises for public health emergencies, which not only increase their crisis awareness to foster a positive emergency response attitude but also improve their resilience in crisis management. A good emergency attitude enables us to make proper preparations for the prevention and control of material reserves, public awareness and education, emergency management, and other areas, as well as respond effectively to the crisis.



Limitations

The assessment scale can be widely used to assess the resilience ability of grassroots medical personnel. If it is promoted to other levels of medical staff or other occupational groups, the above indicators and weights need to be revised and improved by the group’s characteristics. The factors influencing the resilience capability of grassroots medical personnel in this study needs to be further explored by increasing the research content and further expanding the sample size.




Conclusion

This assessment scale applied to grassroots medical personnel can scientifically and systematically assess the population’s resilience ability in face of public health emergencies. Unlike previous evaluation studies that only examined medical workers’ level of medical knowledge mastery, this study conducted a comprehensive assessment of their resilience based on the premise that as medical workers, they must master corresponding medical knowledge based on their professional characteristics. The evaluation system is highly practicable, and its applied preliminary results showed that the overall toughness of primary medical staff in Guangzhou is at a medium level, particularly the psychological capital in the toughness evaluation, which needs to be improved through active measures such as encouraging primary medical staff to develop good exercise habits, and regular training and drills can help improve the resilience of grassroots medical workers in the face of public health emergencies.



Key messages


What is already known on this topic

Currently, research on the emergency response capability of medical personnel focused on their mastery of medical professional knowledge, and the establishment of emergency response capability evaluation systems frequently involved the simple use of highly subjective expert consultation methods. No research had been conducted to scientifically and systematically establish a set of emergency resilience assessment systems applicable to grassroots medical personnel from the perspective of assessing medical professional knowledge that medical personnel are obligated to master, nor had any research been conducted to establish a set of emergency resilience assessment models combining attribute hierarchical analysis and gray correlation analysis, nor had any research been conducted to explore the influencing factors that affect the emergency resilience of grassroots medical personnel.



What this study adds

An emergency resilience assessment system for grassroots medical personnel in public health emergencies was established based on the above literature researches, expert consultation, and attribute analysis methods. The evaluation scale was applied to grassroots medical workers in communities in Guangzhou. To begin, it built a three-in-one emergency resilience assessment system based on identifying important populations for emergency response to public health emergencies; Second, it employed scientifically the gray correlation analysis approach to conclude the scores of numerous indicators completely. Lastly, preliminary research was conducted on the possible effect variables of this group’s resilience capability based on a Cross-sectional survey in Guangzhou, China.



How this study might affect research, practice or policy

The study created a scientific and systematic evaluation system for grassroots medical personnel’s resilience ability in response to public health emergencies, which has both practical and referential value. The application of this evaluation system in communities in Guangzhou reveals that the emergency resilience ability of grassroots medical workers in Guangzhou is at a medium level, particularly the “psychological capital, “and that effective measures are required to improve it, such as encouraging grassroots medical staff to cultivate reasonable and stable exercise habits, closely combining theoretical training on the theme of “public health emergencies” with practical exercises, and so on.
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Aim: To explore the relationship of selected socio-demographic and occupational characteristics of nurses and their level of professional values, hospital ethical climate and job satisfaction.
Methods: Cross-sectional study was conducted among 388 Polish nurses from the spring of 2021 to winter of 2023, in the eastern part of Poland; and followed by Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines. Four research tools were used to collect data together with questionnaire for socio-demographic and occupational characteristics.
Results: Professional values such as activism correlate negatively with religious beliefs (Z = −1.789; p = 0.044), this means that nurses who are more involved in professional change activities are likely to be less associated with religious beliefs. A positive correlation was observed between the Ethical Hospital Climate Survey subscale—peer relations and nurses’ education level (H = 5.638; p = 0.048), indicating that a higher education level was associated with better relationships with colleagues at work. A negative relationship was identified between nurses’ external job satisfaction and their marital status (Z = −1.958; p = 0.040), that is, married nurses feel less satisfaction with the external aspects of their jobs than their single colleagues.
Discussion: These findings underscore that medical staff management should take into account both sociodemographic factors [e.g., age, education, place of residence, marital status, religious beliefs, as well as professional factors (working hours, qualification course, etc.)] that affect nurses’ professional values, job satisfaction and the ethical climate of the hospital. These underscore the need to adapt management strategies to the individual needs of employees, which can contribute to improving working conditions in healthcare facilities.
Data collection tool: The data collection tool consists of four sections.
Demographics: Collected background and demographic information.
Nurses’ professional values scale (NPVS-3): Assessed professional values among nurses.
Hospital ethical climate survey (HECS): Assessed hospital ethical climate among nurses.
Minnesota satisfaction questionnaire-short form (MSQ-SF): Assessed job satisfaction levels among nurses.
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1 Introduction

Nurses’ professional values play a key role in shaping their attitudes, attitudes toward their work and the quality of the health care they provide (1). The professional values of nurses are the foundation of their daily work and include such aspects as empathy, responsibility, respect for patient autonomy, respect for patient dignity and the provision of professional care. It is also important to respect the principles of justice and to ensure the privacy and confidentiality of medical information. Nurses act with a high sense of responsibility and competence, constantly improving their skills, and collaborate with other members of the medical team to provide comprehensive and ethical care to patients, based on respect and understanding of their needs (2). Research is increasingly focused on identifying factors that may shape these values, taking into account both sociodemographic and work-related variables (3). Individual life experiences and long-term work in an occupation can influence occupational priorities and attitudes toward work. On the other hand, variables related to working conditions, such as workload, working hours and the type of duties performed, can also have a significant impact on the formation of nursing professional values (4). The work environment in which a nurses work can affect their sense of professional fulfillment and their willingness to pursue certain professional values (5). Understanding this relationship is important for both clinical practice and human resource management in the healthcare sector (6). In nursing practice, these values are reflected in daily decisions and actions, building an ethical climate that fosters responsible and empathetic care (6).

The ethical climate of a hospital directly affects the working environment of nurses, so ethical standards in the workplace are a foundation that affects the well-being and efficiency of nurses (7). Ethical climate, defined as a set of norms, values and practices for ethical behavior in the workplace, has a key impact on nurses’ behavior and decisions (8, 9). A positive ethical climate promotes decisions that are consistent with professional ethics, builds trust within the team, and increases job satisfaction (10). A negative ethical climate can lead to conflict, stress and professional burnout, which in turn reduces the quality of care provided (11).

Nurses’ job satisfaction is an important component of their professional well-being and has a direct impact on the quality of health care provided (12). In the face of increasing challenges in the healthcare sector, understanding the factors that influence job satisfaction becomes crucial (13). Research indicates that nurses’ job satisfaction can be analyzed in the context of a variety of variables, such as sociodemographic variables (e.g., age, gender, education) and variables related to working conditions (workload, quality of interpersonal relationships in the workplace, and opportunities for career advancement) (14, 15).

Consequently, understanding the relationship between nurses’ professional values, ethical hospital climate, job satisfaction, and sociodemographic and work environment variables is crucial to effectively managing nursing staff and creating a healthy, ethical work environment in healthcare facilities. A comprehensive approach to these relationships can help to develop strategies improving the well-being of staff and in a long-term the quality of care provided to patients.



2 Aim

To examine the relationship of selected socio-demographic and occupational characteristics of nurses and their level of professional values, hospital ethical climate and job satisfaction.



3 Materials and methods


3.1 Study design

In the period spanning from March 2021 to February 2023 within the Polish context, a descriptive, correlational, cross-sectional study was conducted. The research followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines, serving as a standardized framework for reporting observational studies (16).



3.2 Study participants and settings

The study involved 388 nurses who represented different levels of education: medical secondary school, BSN, and MSN. The study group was selected using a convenience sampling method. Inclusion criteria comprised: [1] voluntary participation consent, [2] possession of a valid nursing license, [3] current employment at a hospital in eastern part of Poland, [4] a minimum of 2 years of professional experience, and [5] availability of Internet access.



3.3 Research instruments

This study utilized four research instruments for data collection.

The tool assessing nurses’ professional values, known as Nurses’ Professional Values Scale Three (NPVS-3), was designed by Weis and Schank (17) based on research on the earlier NPVS and NPVS-R scales. It consists of 28 questions, divided into three subscales: caring, activism and professionalism. These questions assess nurses’ commitment to patient care, their initiatives in improving health care conditions, and their adherence to high ethical and professional standards. Respondents rate their answers on a 5-point Likert scale, and scores can range from 28 to 140 points, where higher scores indicate stronger professional values. In the original version of the NPVS-3, the Cronbach’s alpha coefficient was 0.94 (17), and in the Polish adaptation the value reached 0.95 (18).

The tool assessing the perceptions of nursing personnel regarding various facets of the ethical climate within their workplace, known as Hospital Ethical Climate Survey (HECS). This survey tool, consisting of 26 questions rated by respondents on a 5-point Likert scale, where 1 signifies “almost never true” and 5 indicates “almost always true” (8, 9). The Polish adaptation comprises 21 items, with five items (Q1, Q2, Q4, Q8, Q9) removed due to not meeting psychometric criteria (19). HECS encompasses five subscales examining respondents’ interactions with peers, patients, managers, the hospital, and physicians. A higher total score reflects a more positive ethical climate within the surveyed organization. The original HECS version demonstrated a robust Cronbach’s alpha coefficient of 0.91 (7, 8), and for the Polish version, the coefficient stands at 0.93 (19).

The tool assessing the perceptions both intrinsic and extrinsic job satisfaction levels, known as Minnesota Satisfaction Questionnaire-Short Form (MSQ-SF). Intrinsic job satisfaction pertains to individuals’ perceptions of the inherent nature of their job duties, while extrinsic job satisfaction involves the evaluation of elements in the work situation beyond the specifics of job tasks (20). The MSQ-SF evaluates 20 job characteristics, utilizing a Likert scale ranging from 1 (I am not satisfied) to 5 (I am extremely satisfied). These characteristics encompass aspects such as achievement, independence, co-workers, recognition, and working conditions, as outlined by Weis in 1977. It’s important to note that the Cronbach’s α coefficient for the variables included in the Polish version of MSQ was reported as 0.86 (21).

The Authors Original Questionnaire (AOQ), developed specifically for this study, included questions on the sociodemographic details of the participants (sex, age, marital status, place of residence, level of education, socioeconomic conditions etc.) and questions related to their work environment, including such elements as post-graduate education, form of employment, job position, work experience, working hours, age range of patients under care, additional workplace, etc.



3.4 Data collection process

The data collection spanned from March 2021 to February 2023 in Poland. In response to the limitations posed by face-to-face interactions during the COVID-19 pandemic, the decision was made to conduct the survey remotely, utilizing an online questionnaire created through the “Google Forms” platform. In our study, we focused on nurses from eastern Poland, using several methods to ensure that the participants were exclusively from that area. Recruitment involved sending email invitations to hospitals in the eastern Poland provinces, alongside disseminating information about the study on health science and nursing blogs, discussion platforms, and social media networks associated with nurses. Prospective participants received invitations with a link to the survey questionnaire and research instruments. In the questionnaire, we included questions regarding the profession and place of work to ensure that the data was collected solely from nurses in the designated area.

A total of 586 individuals initiated the questionnaire, with 388 (66%) successfully completing and returning it. The survey invitation communicated the purpose and step-by-step process of the study, emphasized the need for informed and voluntary consent, and provided contact details for the researcher to address any queries related to the study.



3.5 Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics software, version 29. A descriptive approach was used to conduct statistical tests, which included estimating the frequency of distribution of variables, taking into account the standard deviation and mean percentage. As part of the evaluation, correlations between the NPVS-3, HECS and MSQ-SF scales, as well as sociodemographic and occupational variables, were tested using Pearson correlation, Mann–Whitney U test and Kruskal–Wallis test.



3.6 Ethical considerations

Participation in the study was entirely voluntary and anonymous. Before joining, participants were provided with detailed information about the study’s goals, processes, and characteristics, along with the freedom to withdraw from the study at any stage. It is worth noting that the Google Forms platform used to conduct the survey does not record the IP addresses of respondents, which further guarantees the anonymity of participants. All collected data is stored in an Excel file, secured with encryption, and each respondent is given a unique identification number, which ensures the confidentiality of the data. The researcher’s computer, on which this information is stored, is password protected, which is another safeguard against unauthorized access. The research commenced after obtaining approval from the Bioethics Committee at the Medical University of Lublin (reference number: KE-0254/17/2021). These measures were designed to guarantee participants full autonomy and safety in the research process.




4 Results


4.1 Study participants

A total of 388 nurses participated in the study, with an average age of about 41.60 years (SD = 11.52). The study showed that the respondents were predominantly women, accounting for as much as (n = 370, 95.4%) of the surveyed population, with a master’s degree in nursing (n = 207, 53.4%). Moreover, the majority of respondents rated their socioeconomic conditions as excellent (n = 192, 49.5%), while only (n = 16, 4.1%) considered them moderate. Detailed characteristics of the respondents are presented in Table 1.



TABLE 1 Sociodemographic characteristics of study participants.
[image: Table displaying socio-demographic factors with columns for mean (M) and standard deviation (SD). Categories include age, sex, location, marital status, education, religious beliefs, and socioeconomic conditions. The average age is 41.60 years. Most participants are female (95.4%) and live in metropolitan areas (52.3%). Majority are in relationships (75%) and hold a Master of Science in Nursing (53.4%). Almost half rate their socioeconomic conditions as excellent (49.5%).]

The most popular place for nurses to work was in Anesthesiology and Intensive Care units, accounting for (n = 126, 32.5%) of the study group, while units such as Cardiology and Dermatology were represented to a lesser extent, (n = 3, 0.8%) and (n = 6, 1.5%), respectively. The majority of nurses (67.5%) did not have a specialty or were in the process of acquiring one. Working on a 12-h system was the most common, involving (n = 273, 70.4%) of nurses, in contrast to the 8-h system, which was practiced by (n = 68, 17.5%) of respondents. Employment based on an employment contract prevailed (n = 379, 97.4%), while a small number worked on a contract of mandate (n = 7, 1.8%) or as self-employed (n = 3, 0.8%). Detailed characteristics of the respondents are presented in Table 2.



TABLE 2 Characteristics of the work environment.
[image: Table displaying work environment variables for a healthcare setting, including job experience, commuting time, and place of work. Key categories are listed with corresponding average or percentage values. It covers life stage of patients, nursing specialization, qualification courses, working hours, job positions, and forms of employment. Values are given in either mean with standard deviation or in percentage with counts.]



4.2 Nurses’ professional values and sociodemographic variables and work environment

The mean scores of the NPVS-3 subscales for care, activism and professionalism are, respectively: 24.23 (SD = 4.07), 39.17 (SD = 5.14) and 21.07 (SD = 3.68). The overall score of this scale was 84.47 (SD = 7.46). A negative correlation was observed between the dimension of care and two variables such as age (r = −0.178; p = 0.024) and participation in a retraining course (Z = −1.921; p = 0.045). The activism dimension correlates negatively with religious beliefs (Z = −1.789; p = 0.044), while the overall NPVS-3 scale score shows a positive relationship with nurses’ commuting time (r = 0.101; p = 0.047) (Table 3).



TABLE 3 Correlations between nurses’ professional values and selected sociodemographic and work environment variables.
[image: A table showing descriptive statistics and variables for different subscales. The subscales are "Dimension of Caring," "Dimension of Activism," "Dimension of Professionalism," and "NPVS-3," with their means and standard deviations listed. Variables include Age, Religious Beliefs, Retraining Course, and Commute Time to Work, with Pearson correlation coefficients, Mann-Whitney U test values, and significance levels. Statistically significant correlations are bolded. Notable values include "Dimension of Caring" with age (r = -0.178, p = 0.024) and retraining course (Z = -1.921, p = 0.045), and "Dimension of Activism" with religious beliefs (Z = -1.789, p = 0.044).]



4.3 Nurses’ job satisfaction and sociodemographic variables and work environment

The average scores for intrinsic satisfaction, extrinsic satisfaction and overall satisfaction (MSQ-SF) are: 24.42 (SD = 3.78), 35.95 (SD = 5.05) and 60.37 (SD = 6.29) respectively. A positive relationship was observed between the dimension of extrinsic satisfaction and age (r = 0.114; p = 0.025), job experience (r = 0.114; p = 0.025), education (H = 6.645; p = 0.036) and working hours (H = 5.993; p = 0.032). A negative relationship was additionally found between external job satisfaction among nurses and their marital status (Z = −1.958; 0.040) (Table 4).



TABLE 4 Relationships between nurses’ job satisfaction and selected sociodemographic and work environment variables.
[image: Table showing descriptive statistics and correlations between subscales (Intrinsic Satisfaction, Extrinsic Satisfaction, MSQ-SF) and variables (Age, Job Experience, Marital Status, Education, Working Hours). Intrinsic Satisfaction has no significant correlations. Extrinsic Satisfaction shows significant correlations with Age and Job Experience (both r = 0.114, p = 0.025), Marital Status (Z = -1.958, p = 0.040), Education (H = 6.645, p = 0.036), and Working Hours (H = 5.993, p = 0.032). MSQ-SF shows no significant correlations. Bold values indicate statistically significant correlations.]



4.4 Ethical hospital climate among nurses and sociodemographic variables and work environment

The mean scores for the subscales on ethical hospital climate among nurses oscillate between 11.82 (SD = 2.74)—relations with peers and 17.93 (SD = 3.69)—relations with managers. A positive correlation was found between the subscale of peer relationships and nurses’ education (H = 5.638; p = 0.048). On the other hand, the relationship with physicians subscale correlates negatively with participation in the qualification course by nurses (Z = −2.706; p = 0.048) (Table 5).



TABLE 5 Correlations between ethical hospital climate and selected sociodemographic and work environment variables of nurses.
[image: Table showing descriptive statistics and variables for different subscales, including relations with peers, patients, managers, the hospital, and physicians, as well as HECS scores. Each subscale lists mean (M), standard deviation (SD), and results for education and qualification course variables, with notable statistics bolded. Statistically significant correlations are indicated by bold text.]




5 Discussion

Professional values, the ethical climate of the hospital as well as job satisfaction are key aspects of nurses’ experience of working that influence their commitment, motivation and the quality of their work. In this study, we analyzed selected socio-demographic and work factors in terms of their relationship with nurses’ professional values, ethical hospital climate and job satisfaction.

In our study, there was a negative correlation between the dimension of care—the professional value of nurses and age (r = −0.178; p = 0.024), where the same relationship was obtained among Polish nursing students (22). The negative correlation between age and dimensions of care suggests that younger nurses may place more importance on aspects of care in their work compared to older colleagues. This may be due to generational differences, where younger generations of nurses may be more motivated or more committed to providing care to patients (23). On the other hand, older nurses may have more professional experience, which may influence their broader view of their work, which includes other aspects beyond direct care (such as management, education of new personnel, and career development), contradicting the results obtained by researchers in Egypt (24). Professional burnout, which is a common problem among nurses with longer tenure, can lead to less commitment to patient care. Physical and emotional fatigue from years of working under stressful conditions can make older nurses less likely to engage in intensive patient care (25).

The negative correlation between participation in a retraining course and dimension of care (Z = −1.921; p = 0.045) may indicate that nurses attending courses must simultaneously fulfill their normal job duties, they may feel overworked, resulting in a decrease in the quality and level of commitment to care (26). Attending refresher courses can result in additional workload, which can limit the time and resources available to devote to patient care. As a result, they may assign less importance to aspects of care in their work (27).

The professional value of activism in nursing refers to the level of nurses’ involvement in initiatives to improve working conditions, raise the quality of health care, protect patients’ rights, and bring about systemic change at various levels of health care (28). Activism can include participation in professional organizations, engaging in community activities, promoting social justice in health care, and fighting for better working conditions for nurses (17).

The negative correlation between the level of professional activism and nurses’ religious beliefs (Z = −1.789; p = 0.044) means that there is an inverse relationship between the two variables. In other words, the more involved nurses are in professional activities, the weaker their religious beliefs may be, and vice versa. The relationship between religiosity and activism among nurses may seem surprising, since intuitively it might seem that religiosity affects the care dimension more than activism. There was a higher level of activism among religious respondents than among non-believers. A likely reason for the higher level of activism among religious respondents compared to non-believers may be that many religions place a strong emphasis on action for others and community involvement. Religious nurses may be more motivated for activism because they see it as part of their spiritual and moral responsibility (29). In the context of nursing practice, religiosity may influence ethical decision-making and approaches to working with patients. Nurses with strong religious beliefs may be more likely to make decisions based on moral and ethical principles derived from their religion (30).

Our study revealed a positive relationship between the overall NPVS-3 scale score and nurses’ commuting time (r = 0.101; p = 0.047). Longer commuting time may promote a higher sense of belonging to the profession and a greater value of nursing work. Nurses who spend more time commuting may experience stronger motivation and dedication in their work, seeing it as important and necessary to overcome commuting difficulties (31).

The mean value of extrinsic satisfaction of work (M = 35.95, SD = 5.05) is higher than that of intrinsic satisfaction (M = 24.42, SD = 3.78), suggesting that nurses may value extrinsic motivators, such as working conditions and salary, more than aspects related to intrinsic motivators. This may be due to the fact that working conditions and salary have a direct impact on their daily lives and well-being, providing them with a sense of financial security and comfort (32, 33). In addition, in the face of heavy workloads and demanding conditions, external factors that improve the work situation are particularly appreciated. Job stability and job security in an occupation subject to high turnover can also play a key role (34). In some health systems and cultures, the emphasis on extrinsic motivators may be stronger and expectations for working conditions and pay higher due to high levels of stress and responsibility. All of the aforementioned factors lead nurses to value extrinsic motivators more, which is reflected in higher average values of extrinsic satisfaction (35).

Analyzing the results of the study, a positive relationship was found between extrinsic satisfaction of work and various factors of nurses such as age, work experience, education and work hours. Similar results regarding the positive relationship between satisfaction and age (as age increases, job satisfaction increases) have been obtained by researchers from India, Saudi Arabia (36, 37). As time passes and work experience increases, nurses may come to appreciate more the external aspects of their jobs, such as employment conditions, pay or career development prospects (38). Higher education also may lead to greater satisfaction with working conditions, perhaps through greater opportunities for career advancement or more favorable contracts with employers (39). Our study found a positive association between on-call length and job satisfaction among nurses, contradicting many previous studies that show a negative association between these variables. Researchers agree that 12 h shift nurses are often associated with negative consequences, such as lower quality of care, job dissatisfaction and higher levels of burnout (26, 40–42).

However, the negative relationship between external satisfaction and marital status indicates that married nurses have lower levels of satisfaction with their working conditions, which may be due to greater family responsibilities or personal life pressures (43). On the other hand, a study by Rashid et al. (44) found a significant relationship between social support from family and job satisfaction. These findings suggest that a supportive environment in family life can significantly affect nurses’ overall life satisfaction and emotional well-being. Family support acts as an important factor in increasing their job satisfaction, confirming that family relationships are crucial to improving the quality of work life in this professional group (44). A positive correlation was found between the HECS subscale on peer relationships and nurses’ education (H = 5.638; p = 0.048), it is worth noting that this result may suggest that nurses with higher levels of education value interactions and cooperation with other members of the nursing staff more. This may be linked to greater ethical awareness and communication skills, which is conducive to building healthy relationships in the workplace (45, 46).

In our study, a negative correlation was observed between the HECS subscale of relations with physicians and nurses’ participation in the qualification course. Nurses attending courses may be more assertive in expressing their opinions and making decisions, which can create conflict or tension in relationships with physicians (47). In addition, it may also be due to hierarchical changes within the healthcare team, where nurses increase their knowledge and competence, which may be perceived by some doctors as a threat to their authority (48).

Of the 586 people who began filling out the questionnaire, 388 completed the survey, corresponding to a response rate of 66%. This means that 198 participants dropped out before completing the survey. It is worth noting that the reasons for quitting may have been varied, including both factors related to the questionnaire design and the individual characteristics of the participants. For example, those with lower job satisfaction may have been less motivated to complete the survey. This shows research by Blaauw et al. (49) that nurses with low job satisfaction often struggle with job burnout, frustration and lack of commitment. These emotional burdens can result in reduced motivation to engage in additional activities, such as survey participation (49).


5.1 Limitations

This study has some limitations. Because the survey began during the SARS-CoV-2 pandemic, it had to be conducted remotely using an online platform. Such remote surveys limit the ability to directly observe behaviors or situations, making it difficult to fully assess nurses’ working conditions. The use of additional qualitative methods, such as interviews or observations, could help to better understand the context of their work and identify subtle factors affecting professional values, the ethical climate in the hospital and job satisfaction.

The study was cross-sectional in nature. It was conducted at a time point, and this makes it impossible to draw causal conclusions—this is also worth emphasizing. The survey sample was conveniently selected, which is a limitation and requires caution when interpreting the results in the context of the entire population of nurses. The study covered only one region of Poland, specifically the Eastern part of the country, which should also be noted. This geographic limitation may lead to a lack of representativeness for the country as a whole, as working conditions and cultural factors may differ in different regions.

The study did not analyze the relationship between gender and professional values, ethical climate of the hospital and job satisfaction, as the male group represented only 4.6% of the study population. Such a small representation of men prevented a reliable and statistically significant comparative analysis between the genders. To study this relationship in the future, research samples can be increased by recruiting more men, using purposive sampling, conducting multi-center studies, and developing analytical methods that take small groups into account. These measures will enable future studies to more accurately analyze differences and similarities in the variables studied between the two genders.




6 Conclusion

In a study on the relationship between socio-demographic and professional factors on professional values, job satisfaction and ethical climate among nurses, several significant correlations were observed. Older nurses and those who participated in retraining courses showed lower values related to caring for patients, while higher professional commitment was found in nurses who spent more time commuting to the hospital. In addition, the older nurses with more experience, education and longer work experience showed greater satisfaction with such external aspects of their jobs as pay, working conditions and professional development opportunities. In terms of the ethical climate of the hospital, nurses with more education had better relationships with their colleagues, but may have had difficulties in their relationships with physicians. These findings underscore the need to consider a variety of factors when developing strategies for managing nursing staff and improving the quality of health care. Additional research in this area may contribute to a better understanding of nurses’ professional experiences and identify areas for intervention.



7 Implications

Developing effective intervention strategies in the area of the relationship between nurses’ professional values, ethical hospital climate, job satisfaction, and sociodemographic and work environment variables can be a key challenge for managing medical staff and improving the quality of health care. In this context, the development of extensive training and education programs can be an effective intervention strategy. Such programs can include nursing staff and nursing management. Training courses and workshops can be conducted in the form of interactive sessions where participants have the opportunity to discuss, share experiences and practically apply the skills they have learned in the context of nursing work. These programs can focus on developing skills related to ethical decision-making, coping with professional stress and building interpersonal relationships in the workplace.

Supporting leaders and managers in their role of promoting an ethical climate and building a positive work environment can also be an important part of intervention strategies. Managers can be trained to identify and address ethical climate issues, communicate with staff, and effectively manage human resources. By strengthening managerial competencies in the areas of building positive interpersonal relationships and fostering professional values, the management of a medical facility can contribute to creating an open, trusted and productive work environment.

An important aspect of the intervention strategy is also to create open channels of communication that will enable medical employees to express their concerns, suggestions and participate in decision-making regarding the ethical climate and professional values. Open and direct communication can help build trust, increase professional engagement and improve staff-management relations. In practice, this means creating mechanisms that allow employees to participate in decisions about work organization, assess changes in the work environment, and adjust intervention strategies to meet the current needs of medical staff.

However, the implementation of these strategies requires a holistic approach and continuous monitoring of the effects to adapt the activities to changing needs and working conditions.
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Background: Following graduation, Israeli medical cadets complete a 12-months training period in hospitals, having profound influence on their future career. Burnout, sense of personal and professional uncertainty and disorientation are already notable in this group. The aim of the current study was to assess the potential impact of empowerment, psychological and career counseling on the level of satisfaction and burnout of medicine cadets during their internship year in a tertiary medical center.
Methods: In a tertiary hospital's education authority, we offer constructed, personalized psychological and counseling services with continuous process of appraisal. During an 18-month period we followed their monthly feedback relating to satisfaction, learning experience and level of socialization. The study was designed as comparative research assessing cadets' satisfaction before, and after intervention as a surrogate marker for their burnout.
Results: Comparison of measured parameters showed statistically significant improvement, with interns stationed in the surgical departments (n = 86) showing the highest degree of improvement: the extent of acquiring new knowledge and competencies (1 to 5 Likert) went from 2.2 ± 1.0 to 3.3 ± 1.42; p < 0.005; experience from the absorption process into the department (LQR from 2.6 ± 1.2 to 3.5 ± 1.56; p < 0.05), degree of motivation to recommend peers to apply for residency (LQR from 2.3 ± 1.0 to 3.1 ± 1.6; p = 0.05) and the experience of being accepted to the department by the staff nurses (LQR from 2.7 ± 1.3 to 3.5 ± 1.1; p < 0.05).
Conclusions: A combined, ongoing process of appraisal, empowerment, psychological and career counseling seems promising in the relenting effort to improve cadets' satisfaction and hopefully withhold the burnout process of young physicians.
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Introduction

The main problem addressed by this research was the low satisfaction and accelerated burnout amongst medicine cadets during their internship year. We strived to establish effective means for counterbalancing these psychological pathologies amongst this precious population of young physicians.


Characteristics of young physician cadets at their year of internship

The internship period during the pathway of medical education is an essential element that enhances skills and knowledge in clinical practice. In Israel, 1-year intership program is a pivotal part, signing the transformation of graduates from students to certified physicians. During this period of 12-month training, the young medicine-school graduates are expected to both learn and work as part of the hospitals' team of physicians, rotating between different, compulsory, and elective departments. Compulsory 9 months are divided to training in departments of internal medicine (3 months), emergency medicine department (1 month), department of general surgery (2 month), anesthesiology and intensive unit care (1 month), and 2 months in pediatrics. The remaining 2 months are electives, primarily used by interns to get better familiarity with specific departments, in terms of both the clinical discipline and the personnel. Additionally, 1 month is appointed for vacation, completing the full 12-months duration. This 1-year training program aims to expand the interns' knowledge of the cornerstones of medicine while exposing them to various clinical practice settings. This exposure helps in their decision of future residency and career paths, offering the opportunity to practice medicine in a supervised environment (1). This is a true year of duality: young physicians are expected to both learn and work at the same time and these contradictory vectors put them in substantial physiological and psychological stress.



The burnout of medical professionals begin early in career

The process of staff burnout seems to be the most endangering for the future of healthcare systems both locally in Israel, as depicted by the national program executed by the Israeli Ministry of Health in the year 2021 (2) and worldwide: it affects more than half of these systems' workforce and is associated with negative outcomes for both patients and health-systems (3). Young physicians are especially affected with depression and dissatisfaction being the phenotypes of burnout in this population (4, 5). Gunasingam et al. associated young physicians' burnout with senses of dissatisfaction and suggested potential benefits of debriefing meetings (6). There was a surge in the research of healthcare professionals' burnout during, and as a result of the COVID-19 pandemic with young physicians displaying rapidly progressive burnout. Such publications also focused attention on the need to implement sustainable wellbeing improvements in young physicians' working conditions (7, 8). The association between physicians' burnout and sense of wellbeing described may enable the appreciation of burnout by measurements of wellbeing, as subjectively reported by students, interns and physicians (9).



The potential role of carrier counseling for medical cadets during their internship year

In their thorough review, Scott et al. (10) note that career decisions taken by pre-graduate, medical students are inclined to external influences. Notwithstanding, there are scarce evidence that indeed, such external influences, taking the format of mentoring programs succeed in helping this population. Scott et al. did not deter from the above and still recommended investing time and efforts in designated career advising programs when the students are nearing graduation (10). Another rational for career counseling at an early stage is supported by the findings of Michael J. Goldacre et al. In their long-observed study, they followed the early career choices of medical graduates in the United Kingdom. They found that 10 years after qualification about a quarter of doctors were working in a specialty that was different from the one chosen in their third year after graduation. In their perspective this situation requires both flexibility on one hand, and creating the ability to help graduates to progress quickly into their chosen specialty once they are definite with their choice. This shows that the road young graduates go through during their time in the medical education system can have profound effects on their career choices. Our efforts, therefore, engaging with career counseling during internship year, stand in line with the professional literature (11).



The potential role of ongoing appraisal of interns' perspectives

Mataya et al. shared their experience in a longitudinal effort of following the interns' perspectives and level of satisfaction, based on consecutive questionnaires (12), standing for passive data mining regarding satisfaction. Complementing this passive data mining, and standing for active interventions, Lachish and co. found out, that continuous institutional support has a significant positive effect on safeguarding and long-term retention of junior physicians (13, 14). Several earlier publications highlight the importance of questionnaires in understanding the experiences and views of physicians during training, which may ultimately make improvements in their working conditions and overall wellbeing (15–17). Integration of the above perspectives shed light on the need for continuous interns' satisfaction measurement using questionnaires, accompanied by supporting the cadets by continuous positive appraisal.



Empowering medical cadets with clinical responsibilities during their internship year

In the qualitative study conducted by Sophie Querido and Co., Experiencing clinical responsibility was found to be a key factor for career preference (18). Their conclusion was that by receiving clinical responsibility the students are forced to reflect on their personal needs and to think in depth about the best career choice for them. One of the goals of the 1-year internship in Israel is indeed, to help interns achieve better career decisions by exposing them to different clinical disciplines. Nevertheless, empowerment of interns is not always the rule in all departments. This should be actively looked for and implemented by the physicians responsible for interns during their daily life routines.

In light of all of the above, we decided to peruse an ongoing appraisal of our hospitals' cadets during an 18-month period with three main interventions:

	a) Early in career psychological and job counseling all through the internship year.
	b) Ongoing empowerment of interns during their work in the hospital departments.
	c) Ongoing appraisal and follow-up of interns' perspectives.

The aim of the current study was to assess the potential impact of empowerment, psychological and career counseling on the level of satisfaction and burnout of medicine cadets during their internship year in a tertiary medical center. We hypothesized that such interventions, based on empowerment and counseling would increase our young physicians' satisfaction and assimilation in their clinical placements. Since we decided to implement our intervention to the whole cadets' population in our medical center, we compared satisfaction parameters in the entire population, before and after interventions. Eventually, we strive at halting and ending the process of their personal and professional burnout, with satisfaction serving as a surrogate marker for this important end-point.




Methods


Data collection and analysis

The study was approved by an institutional review board (IRB, approval number (SMC 0770-23). This study was designed as comparative research assessing cadets' satisfaction measurements before, and after intervention as a surrogate marker for their burnout. This study design, of internal-group comparison, pre- and post-intervention, was supposed to minimize concerns about confounders and optional explanations to the comparison results. Data was prospectively collected using the following inclusion criteria: Interns had to answer an online internet survey, which was sent by the end of each calendric month via a social network group of all interns in the Chaim Sheba Medical Hospital (150–200 interns at any point in time) stationed in the following hospital departments: internal medicine, emergency room, general surgery, pediatric including pediatric intensive care, elective departments, anesthesia and intensive care unit. Since internes are rotating between the above departments every 1–2 months, we assumed that tenure did not affect their responses along their internship year. The survey was anonymous, enabling each intern to answer only once monthly. The questionnaire had two demographical questions to help decide whether such factors may be associated with certain answers: (a). place of medical school graduation (either in Israel or abroad), (b). gender (male of female). The following six quantitative questions (answered on a Likert scale) were: (a) rate the experience from the process of your absorption into the department, (b) rate the experience from the manner of your being accepted to the department by staff physicians, (c) rate the experience from the manner of your being accepted to the department by staff nurses, (d) rate the extent to which you got new knowledge and competencies during your stay in the department, (e) rate your degree of motivation to ask for residency in the department, and (f) rate the degree of your recommendation to peers to become interns in this department. Two qualitative, open questions were also asked: (a) specify aspects of your experience in the department that were positive and therefore, should be preserved, and (b) specify aspects of your experience in the department that were negative and therefore, should be improved.



Applied interventions
 
Early in career psychological and job counseling all through the internship year

Each intern had three personal meetings along his 12-month stay in our medical center. The first one is dedicated for personal acquaintance, and for devising his/her personal program of internship during the following year (deciding on the stepwise manner of his/her progression through the different hospital departments and choosing the placements for two elective months). The two following meetings are dedicated for follow-up and management of accumulated experiences (positive and negative) during the intern's stay in different hospital departments. Relevant competencies are discussed in order to endow the intern with practical tools for better self-management in his/her unfamiliar environment. Also, thoughts and lessons learned are used in order to better the intern's intentions for post-internship residency. Decisions taken prior to internship are often reconsidered. All meetings are done by a specialized, organizational psychologist, keeping close correlation with the administrators responsible for the interns about their daily routines and well-acquainted with the full spectrum of career options for Israeli physicians.



Ongoing empowerment of interns during their work in the hospital departments

In each and every department, a senior resident or young specialist was assigned as responsible for the interns in that specific department. As a group, these “agents” are being watched, gathered, and guided so they gain competencies and tools needed for interns' empowerment. These physicians are also meeting the psychologist whenever a question arises about the professional and personal competence of interns. Also, interns are widely involved in teaching projects in our medical center. They are guided and taught competencies for becoming CCA (Clinical Competency Assessment) [previously known as OSCE (objective structured clinical evaluation)] examiners and are also encouraged to take part in many pre-graduate tutorial missions. Also, interns are invited to take part in courses that empower their competencies, including a GCP (good clinical practice) course that enable them to take part in clinical studies as an official investigator and also as principal investigators whenever appropriate. The interns are going through workshops that are preparing them for better performance in interviews, which are a critical element in residency application.



Ongoing appraisal and follow-up of interns' perspectives

All along their 12-months stay in our medical center, an ongoing process of follow-up and appraisal is taking place: either during the activities mentioned above and by using a monthly questionnaire that is sent by email and WhatsApp application. Therefore, the interns experience our continuous follow-up, appraisal and frequent feedback. Interns feedback was summarized and points for either improvement or preservation were communicated to the either the resident or senior physician, in each department, that was in charge of the interns at that point in time.




Statistical analysis

All questionnaires answered were anonymized and coded and afterwards, numeric data were extracted. Non-parametric Kruskal-Wallis test was used for multiple groups and the Tukey-Kramer comparison was added to allow the source of variance determination. Also, the non-parametric Wilcoxon-Mann-Whitney test was used for comparison of ordinal variables splitting into two groups, as well as T-test were used. A significant difference was defined as a p-value of < 0.05 and led to the rejection of the null hypothesis in favor of the alternative hypothesis. The confidence interval was defined at the 95% level. Date analysis for the six quantitative questionnaire items was performed using the software programs: Microsoft Excel and Analyze-it for Microsoft Excel 5.9, 2023, The Tannery, 91 Kirkstall Road, Leeds, LS3 1HS, United Kingdom.




Results

During the study period, May 2022 and October 2023, a total of 423 questionnaires were sent. Each intern could answer once in any certain point of time but there was no barrier for the same intern to answer in consecutive months. Therefore, we do not know the total number of interns that took part in this study. Quantitate questions' results were plotted along the timeline of 18-months and a trend line was calculated along the study period. We calculated the statistical significance of trends along the study.


Quantitative questionnaires' analysis

Analysis of the interns' answers to their monthly questionnaires was done on a monthly basis and along the temporal line of 18 months' duration. Analysis of the results show that during their stay in internal medicine departments positive feedback was generally maintained (Figure 1), feedback from the surgical wing departments showed a sustainable, statistically significant improvement along the study period (Figure 2).
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FIGURE 1
 (A–F) 18-months changes in interns feedback. Internal medicine departments.
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FIGURE 2
 (A–F) 18-months changes in interns feedback. Surgery wing departments.


Statistical significance with an improvement of intern's satisfaction was found in several Likert (LQR) questions in the surgery wing departments: experience from the absorption process into the department (LQR went from 2.6 ± 1.2 to 3.5 ± 1.56; p < 0.05), the extent of acquiring new knowledge and competencies (LQR went from 2.2 ± 1.0 to 3.3 ± 1.42; p < 0.01), degree of motivation to recommend peers to apply for residency (LQR from 2.3 ± 1.0 to 3.1 ± 1.6; p = 0.05) and the experience of being accepted to the department by the staff nurses (LQR from 2.7 ± 1.3 to 3.5 ± 1.1; p < 0.05).

In the internal medicine departments, statistical significance was found for the trend of improvement in the interns' assessment of the experience from the absorption process into the department: there was an improvement along the year (Figure 2D; p < 0.01).

With regards to other hospital departments, we saw that whenever the stay in a certain department was short (1 month in the emergency department and in the anesthesia department) there was no improvement during the study duration. Also, in the pediatric departments, where the satisfaction of interns was high along the whole study period, there was also, naturally, no significant improvement.



Multiple variance analysis

Our population of interns is heterogenous (relating to gender and place of medicine school graduation) and therefore, we wanted to assess the possible associations between such interns' demographics and our survey results. We found out that relating to the extent of acquiring new knowledge and competencies, females who graduated medical school in a foreign country gave higher scores throughout their stay in all hospital departments compared to females who graduated from local medical schools (mean difference of 0.8 points; 95% CI; 0.3–1.2; p < 0.001). Also, we found out that both females and males who graduated abroad were more satisfied (in their total satisfaction scores) compared to those who graduated locally: for comparison of female graduate (p < 0.01) and male graduates (p < 0.01).



Open, qualitative feedback

The survey included two open-ended queries that asked interns to highlight the strengths worth keeping and areas for improvement within their departments. The interns valued factors like teaching, mentoring, atmosphere, and firsthand experience. The overall rate of answering these questions did not allow a thorough analysis and therefore, was omitted from the results chapter in this manuscript.




Discussion

By the year 2030, there will be a projected global shortage of 18 million healthcare workers (19). In Israel particularly, reduction in the availability of healthcare personnel is expected over the coming years, especially physicians and in certain specialized domains, i.e., anesthesia (20) as well as in the state periphery (21–23). To address this expected deficit, several strategic measures may be implemented: It was repeatedly suggested to offer financial and other incentives to attract physicians to areas of need, re-hiring retired physicians that would return to work, but sufficient solutions are still missing.

Beyond the mere deficit in numbers, there are major concerns of the escalated burnout process of healthcare workers in general and of physicians in particular (5). The COVID-19 pandemic has augmented these challenges to an unprecedented level across the globe (24). This crisis has placed an overwhelming burden on healthcare facilities. Health care professionals faced intense pressure, resulting in significant mental health impacts and burnout due to heavy workloads, limited resources, and increased exposure risks. This eventually caused many healthcare professionals to retire early or consider leaving their professions (24). This highlights the critical need for workforce planning, better support mechanisms for healthcare professionals, and a better understanding of the extensive impacts of the COVID-19 pandemic on healthcare systems, especially in relation to burnout and future workforce shortages among senior physicians and residents.

Upon addressing healthcare professionals' burnout, the means for quantifying the process should be addressed. Several earlier publications associated burnout with the sense of dissatisfaction amongst physicians (6, 9). Therefore, in the current study we decided to measure and quantify interns' satisfaction as a surrogate marker for their burnout process. We addressed these challenges with action plans accompanied by research. Our decision was based on earlier publications stressing the need for organizational interventions aimed at struggling burnout and stress among trainee physicians (25). The results presented in this article show that addressing three essential components in the young physicians' experiences are beneficial: endowing continuous, personal consultation along with professional empowerment and a continuous process of appraisal. Our 18-months' follow-up results did not come to us by surprise: we knew that the biggest challenge would be found in the surgery departments and indeed, the improvement was the most significant in these interns' placements.

Surgery departments are the most challenging to young medicine-school graduates since they face them with their largest gap in competencies, therefore, the level of empowerment and sense of competence are exceptionally low to begin with. Also, the more practical/executive nature of these departments is significantly more stressful for young physicians. Rozenberg et al. (26) suggested, as part of what they named as “Surgical intern wellness initiative”, the usage of a twice monthly reflective questionnaire. This is somewhat equivalent to our ongoing appraisal plus continuous consultation meeting in the current study.

Other, non-surgical departments had relatively high scores to begin with (such as internal medicine and pediatrics). High initial scores for theses departments created a ceiling effect in the Likert-type questionnaire that we used. Considering the ceiling effect, one must differentiate between departments that have high initial scores and did not improve much and departments that had low initial scores and did not show major improvement (such as the emergency medicine department). Such departments with low initial scores and small improvements might be suitable for development of other interventions in the future.

Based on the responses provided to the two open-ended queries in this study, it is worth noting that “long working hours” significantly contribute to interns' low levels of satisfaction, undoubtfully accelerating burnout. This negative factor was clear at all hospitals' departments and is in alignment with previous reports and organizational knowledge (27).



Conclusions

As part of taking care of young physicians during their internship year regarding their bureaucracy matters and organizational duties, hospital managements should invest significant attention to three vectors of care for their interns: continuous career and personal/psychological counseling, empowerment of interns aimed at their acquiring relevant, clinical competencies and continuous appraisal of interns along their 12-months stay in hospital. Such efforts should be directed at the surgical departments in which the level of satisfaction for interns is generally low and accelerated, resultant burnout is expected. Investing such efforts in this young but important part of the healthcare system may, eventually, offset the burnout process of physicians.



Limitations

We did not enforce our interns to take part in the study and therefore, there could be a selection bias to those interns that were less satisfied and more inclined to participate in the study. The fact that the interns' population was heterogenous relating their stage in internship should dismiss the concern regarding the influence of the year progression on their satisfaction. The study was designed as comparative research assessing cadets' satisfaction measurements before, and after intervention as a surrogate marker for their burnout. We did not involve an external comparison group since the intervention was offered to all our medical center's cadets. Every intern could fill out the questionnaire during his/her internship several times in a monthly manner. Therefore, we do not know the exact number of cadets answering the survey but rather count the number of questionnaires answered.
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Nurse occupational fatigue is a significant factor affecting nursing quality and medical safety. Scientific and effective assessment of occupational fatigue is beneficial for strengthening nurse occupational health management, improving the quality of life for nurses, and ensuring patient safety. This article provides a narrative review of the content, reliability, validity, characteristics, application status, and advantages and disadvantages of assessment tools related to nurse occupational fatigue. These tools include single-dimensional assessment scales (Fatigue Severity Scale, Chinese version of Li Fatigue Scale), multidimensional assessment scales (Fatigue Scale-14, Fatigue Assessment Scale, Multidimensional Fatigue Scale, etc.), and other assessment tools. Our review reveals limitations in existing occupational fatigue assessment tools, such as variability in accuracy and applicability across different populations, and potential biases. These findings underscore the critical role of these tools in nursing management and occupational health, advocating for continuous refinement and innovation. Future research should focus on developing more comprehensive, context-specific tools to address the multifaceted nature of nurse occupational fatigue. Nursing managers must carefully select appropriate tools to effectively identify and mitigate fatigue, thereby enhancing nurse well-being and patient care quality.
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1 Introduction

In China, with the continuous development of the healthcare system and the increasing demand for health services, the nursing workforce has emerged as a pivotal force in the field of healthcare. According to statistics from the National Health Commission at the end of 2022, the number of registered nurses in China has exceeded 5.2 million, a figure that not only reflects the growing strength of the nursing workforce but also underscores the critical role nurses play in public health affairs (1, 2). However, the unique nature of nursing work has led to occupational fatigue becoming a widespread issue among the nursing population. Research indicates that over 80% of nurses experience varying degrees of fatigue within a week, a condition that entails not only physical exhaustion but also emotional and psychological strain (3, 4).

Occupational fatigue poses a profound impact on the physical and mental health, professional development, and patient safety of nurses. Prolonged fatigue often leaves nurses feeling physically and emotionally drained, manifesting as reduced work efficiency, emotional fluctuations, and deteriorating mental health, which may lead to burnout, diminished professional identity, increased turnover rates, and even adverse nursing incidents, posing a threat to patient safety (5–7). Therefore, selecting appropriate tools for evaluating occupational fatigue in nurses is of crucial practical significance for accurate assessment, early identification, and prevention.

Despite extensive research both domestically and internationally on the current status of occupational fatigue among nurses and its related factors, these studies predominantly focus on descriptive surveys and discussions of influencing factors, lacking a systematic exposition of commonly used evaluation tools. This paper aims to delve into commonly used occupational fatigue assessment tools both domestically and internationally, analyzing their application outcomes in clinical practice with actual cases. Our objective is to provide nursing managers with scientific and rational assessment means for more accurate evaluation of occupational fatigue in nurses. This will aid in the early identification of fatigue, providing a theoretical basis for targeted preventive and intervention measures. Consequently, it will enhance working environments and mental health of nurses, improve nursing quality, and ensure patient safety.

By systematically selecting and applying assessment tools, there is the potential to enhance the overall quality of the nursing workforce while reducing the negative impacts of occupational fatigue, thereby further promoting the sustainable development of the nursing profession. Therefore, the research in this paper will provide robust support for nursing management practices, contributing to the establishment of a healthier and more efficient nursing work environment.



2 The concept of occupational fatigue

Occupational Fatigue, first introduced by American psychologist Herbert Freudenberger in 1974, was designed to evaluate the work and mental health status of healthcare professionals (8). It is defined as a persistent state of physiological, emotional, and cognitive exhaustion and grief in the work environment, primarily caused by excessive workload and chronic stress. Since then, foreign scholars have further refined and enriched the connotation of occupational fatigue. Winwood and colleagues divided occupational fatigue into three dimensions: acute, chronic, and persistent (9). Additionally, the North American Nursing Diagnosis Association defines fatigue as a weariness caused by physical and mental labor, which results in decreased work and life capacities, and this fatigue cannot be alleviated by rest, highlighting its irreversible nature (10, 11). Drake and colleagues view occupational fatigue in nurses as a multidimensional state of physical and psychological burnout, triggered by insufficient recovery due to excessive demands at work (12).

Despite the above research, in China, there is currently no unified definition for occupational fatigue among nurses, indicating the need for further research and discussion to reach a consensus. Therefore, this study integrates relevant theories from occupational health psychology to provide a more comprehensive and in-depth theoretical framework for understanding occupational fatigue.



3 Theoretical framework

Occupational fatigue is a complex, multidimensional construct encompassing physical, emotional, and cognitive components (12). These dimensions collectively influence nursing performance and well-being, particularly in high-demand environments. To provide a robust theoretical foundation, this section integrates established frameworks and contextual factors.


3.1 Conservation of resources theory

Developed by Hobfoll, Conservation of Resources (COR) theory postulates that individuals are driven to acquire, maintain, and protect resources such as energy, time, and social support (13). In the nursing profession, the continuous depletion of these resources—often due to prolonged work hours, high patient acuity, and inadequate recovery opportunities—serves as a precursor to chronic fatigue and burnout. COR theory underscores the cascading nature of resource loss, wherein nurses lacking sufficient recovery mechanisms are disproportionately susceptible to fatigue-related consequences.



3.2 Effort-reward imbalance model

Proposed by Siegrist, the Effort-Reward Imbalance (ERI) model elucidates the relationship between occupational fatigue and imbalances in the effort-reward dynamic (14). This model posits that chronic exposure to high effort coupled with low reward erodes motivation, leading to emotional and physical exhaustion. For nurses, common examples include extended work shifts without sufficient recognition or financial compensation, further intensified in understaffed departments or high-pressure specialties such as emergency care. Empirical studies among Chinese nurses have identified ERI-related stressors as significant predictors of burnout and turnover intentions. The ERI model underscores the need for systemic organizational reforms to align effort with adequate rewards, not just in financial terms but also through professional development and peer recognition initiatives.



3.3 Cultural contextualization of fatigue

Cultural factors further shape the experience and expression of occupational fatigue. Studies in Asian nursing contexts reveal that hierarchical workplace structures and collectivist values amplify the pressures associated with occupational demands. For example, nurses in collectivist societies may prioritize team harmony over personal well-being, intensifying the depletion of emotional and cognitive resources. This cultural lens enriches our understanding of occupational fatigue by situating it within broader socio-cultural dynamics.

By integrating these theoretical constructs, the framework provides a comprehensive lens for analyzing occupational fatigue, encompassing individual, systemic, and cultural determinants.




4 Assessment tools for occupational fatigue


4.1 Uni-dimensional assessment tools


4.1.1 Fatigue severity scale

The Fatigue Severity Scale (FSS) was developed by Krupp et al. in 1989 as a tool primarily used to assess the severity of fatigue experienced by individuals over the past week (15). It consists of 9 items, each rated on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree), with the total score being the average of these items. A score below 4 indicates no fatigue, a score between 4 and 4.9 suggests moderate fatigue, and a score of 5 or above denotes severe fatigue. The FSS has a Cronbach’s alpha coefficient of 0.89, indicating good internal consistency. In a study by Lee and Choi (16), the FSS Cronbach’s alpha coefficient for 234 Korean nurses was 0.91, further validating its reliability in this context.


4.1.1.1 Reasons for selection

The FSS was selected due to its extensive application in measuring the severity of fatigue, aligning with the research objective of comprehensively reviewing tools related to occupational fatigue among nurses. Despite its limitations, the FSS provides preliminary insights into fatigue impacts in populations lacking standardized tools. Although limited in scope, it serves as a foundation for understanding the severity of fatigue before considering more comprehensive measurement methods.

The FSS is widely praised for its simplicity, ease of completion, and direct assessment of fatigue impacts. However, it has notable limitations, such as the inability to evaluate cognitive or social function impacts of fatigue, a narrow scope of applicability, and infrequent use among nursing populations. Notably, there is currently no validated Chinese version of the FSS, highlighting the necessity of considering cultural differences in future versions.




4.1.2 Chinese version of the Lee fatigue scale-short form

The Chinese Version of the Lee Fatigue Scale-Short Form (C-LFS-SF), revised by Tsai et al. (17) in 2014, is a Chinese adaptation of the Lee Fatigue Scale (LFS) (18). This scale comprises 7 items, each scored on a continuum from 0 (no fatigue) to 10 (extreme fatigue), resulting in a total score range of 0 to 70, with higher scores indicating greater fatigue severity. The Cronbach’s α coefficient of the C-LFS-SF is reported to range from 0.97 to 0.99, showcasing excellent reliability, as evidenced in populations such as postpartum women (17), women with gynecologic cancers (19), and ICU nurses (20). Despite its robust reliability in these specific contexts, the C-LFS-SF’s application within the broader nursing population remains unvalidated, necessitating further verification of its reliability and generalizability.


4.1.2.1 Rationale for selection

The choice of the C-LFS-SF in this review was driven by its relevance to the Chinese nursing context and its demonstrated reliability in assessing fatigue severity. As a culturally adapted tool, the C-LFS-SF offers a unique perspective on fatigue in Chinese healthcare settings, complementing other globally recognized measures. Its inclusion allows for a more nuanced understanding of fatigue among Chinese nurses, which is particularly important given the potential cultural and contextual differences in fatigue experiences.





4.2 Multi-dimensional assessment tools


4.2.1 Fatigue scale-14

The Fatigue Scale-14 (FS-14), originally developed by British scholars Chalder et al. (21) in 1992, is a widely recognized instrument for assessing fatigue. It encompasses two primary dimensions: physical fatigue and mental fatigue, totaling 14 items. Items 1 to 8 are dedicated to evaluating physical fatigue, whereas items 9–14 focus on mental fatigue. The scale employs a 2-point scoring system, with “yes” scored as 1 and “no” as 0. Notably, items 10, 13, and 14 are reverse-scored, meaning “yes” is scored as 0 and “no” as 1. Consequently, the total score ranges from 0 to 14, with a score of ≥7 indicating the presence of fatigue. Higher scores suggest an elevated level of fatigue. The Cronbach’s α coefficient for the FS-14 varies from 0.88 to 0.90, with specific coefficients of 0.845 for the physical fatigue dimension and 0.821 for the mental fatigue dimension, signifying high internal consistency.


4.2.1.1 Rationale for selection

The selection of the FS-14 in this review stems from its established reliability and widespread use in various professional groups, including healthcare workers. Its dual focus on both physical and mental fatigue makes it particularly suitable for assessing the multidimensional nature of fatigue among nurses. Additionally, the scale’s adaptability across different cultural contexts, as evidenced by its multiple translated versions, underscores its universal applicability (22–25). This tool’s sensitivity in capturing occupational fatigue and identifying fatigue symptoms among Chinese healthcare workers further justifies its inclusion in this review (4).



4.2.1.2 Limitations and future directions

One notable limitation of the FS-14 is its inability to effectively differentiate between chronic fatigue and depression, which are often co-occurring conditions in healthcare workers. Future research could focus on refining the scale or developing complementary instruments to better distinguish between these overlapping symptoms. Additionally, ongoing studies should explore the generalizability of the FS-14 across diverse nursing populations and different work environments to ensure its continued relevance and applicability.




4.2.2 Fatigue assessment instrument

The FAI, developed by American scholars Schwartz et al. (26) in 1993, is a widely recognized tool for assessing an individual’s physical and mental fatigue characteristics and levels over the past 2 weeks. The scale is comprised of four key factors: fatigue severity (11 items), fatigue environmental specificity (6 items), psychological consequences of fatigue (3 items), and the response of fatigue to rest and sleep (2 items), totaling 29 items. Each item is rated on a Likert 7-point scale, ranging from 1 (completely disagree) to 7 (completely agree), and the scores for each factor are expressed as x ± s, with a total score ranging from 4 to 28. Based on the average score for fatigue severity, fatigue is classified into four levels: less than 4 indicates no fatigue, 4 to 5 indicates mild fatigue, 5 to 6 indicates moderate fatigue, and 6 or above indicates severe fatigue. The Cronbach’s α coefficient for the FAI ranges from 0.70 to 0.92, demonstrating high reliability across various contexts.

Recent studies have shown that the FAI is extensively used in China to measure nurses’ occupational fatigue. For instance, Chen Haiyan et al. (27) examined occupational fatigue among nurses from five orthopedic hospitals in Nanchang, reporting a Cronbach’s α coefficient of 0.82. Similarly, two surveys on occupational fatigue among neurosurgical nurses yielded Cronbach’s α coefficients of 0.883 and 0.825, respectively, further validating the scale’s reliability (28, 29).


4.2.2.1 Rationale for selection

The selection of the FAI was based on its robust theoretical foundation and extensive empirical validation in various clinical settings. While alternative tools do exist, the FAI’s multidimensional approach and the comprehensive coverage of both physical and psychological fatigue factors make it particularly suitable for assessing occupational fatigue among nurses.



4.2.2.2 Limitations and future directions

Despite its reliability, the FAI’s complexity, characterized by multiple dimensions and items, poses challenges in terms of the time and effort required to complete the assessment, potentially affecting the quality and consistency of responses. To address this issue, future researchers are encouraged to simplify and revise the scale while preserving its core attributes and reliability.




4.2.3 Multidimensional fatigue inventory

The Multidimensional fatigue inventory (MFI-20) is a self-assessment tool for occupational fatigue developed by Dutch scholars Smets et al. (30) in 1995 and validated in multiple populations (31–33). The scale comprises five dimensions: general fatigue, reduced activity, reduced motivation, mental fatigue, and physical fatigue. Each dimension has 4 items, totaling 20 items. The MFI-20 uses a Likert 5-point scoring system, where 1 to 5 represent “completely disagree,” “somewhat disagree,” “neither agree nor disagree,” “somewhat agree,” and “completely agree,” respectively. The total score ranges from 20 to 100, with items 1, 3, 4, 6, 7, 8, 11, 12, 15, and 20 being reverse-scored. A higher score indicates a more severe level of occupational fatigue. The Cronbach’s α coefficient of the MFI-20 is 0.84, and the AGFI is greater than 0.93, indicating high reliability. Ruishan et al. (34) revised the original scale to form the MFI-16, which was applied to measure the fatigue level of controllers, with a Cronbach’s α coefficient of 0.803. Miao et al. (35) translated and adapted it into the Chinese version of the MFI-20 in 2008, which was applied to military primary healthcare workers. The Cronbach’s α coefficient was 0.882, and the Cronbach’s α coefficients for the four dimensions of physical fatigue, mental fatigue, reduced motivation, and reduced activity were 0.867, 0.776, 0.476, and 0.687, respectively.


4.2.3.1 Rationale for selection

The MFI-20 was selected as the assessment tool due to its wide applicability and validation in multiple populations. Compared to other existing fatigue assessment tools, the MFI-20 covers multiple dimensions of fatigue and demonstrates good reliability and validity across different cultural and geographic contexts. For instance, the MFI-20 has been proven effective and reliable in studies from the Netherlands, the United States, and China. Additionally, its simplicity and ease of administration make it a preferred tool in clinical and research settings.



4.2.3.2 Limitations and future directions

Due to the variations in nursing research populations and geographical environments, the application of the MFI-20 to general nursing populations in China is limited. Additionally, current research primarily focuses on specific groups such as military personnel and controllers, necessitating further validation of its applicability to general nursing populations. Future research should expand the sample size, integrate different geographical and cultural contexts, and explore the major determinants of occupational fatigue, such as work organization, to validate the reliability and validity of the MFI-20.




4.2.4 Occupation fatigue exhaustion recovery scale

The OFER was developed by foreign scholars Winwood et al. (9) in 2005 to measure individuals’ occupational fatigue levels. It consists of three subscales: chronic fatigue (5 items), acute fatigue (5 items), and recovery/persistent fatigue (5 items), totaling 15 items. Each item is scored using a Likert 7-point scale, ranging from “strongly disagree” to “strongly agree,” with scores from 0 to 6. Items 9, 10, 11, 13, and 15 are reverse-scored. The total score is calculated as the sum of the percentage scores of all items in the three subscales. Total scores in the ranges of 0–25, 26–50, 51–75, and 76–100 represent low, lower-medium, upper-medium, and high levels of fatigue, respectively. The Cronbach’s α coefficient of the scale is 0.85. The OFER has been widely used in assessing occupational fatigue among nursing populations in Korea (36), Japan (37), Lebanon (38), Saudi Arabia (39), and Italy (40). Mengyao et al. (41) applied the scale to measure occupational fatigue among Chinese nurses, and the results showed that the Cronbach’s α coefficient of the total scale was 0.91, while the Cronbach’s α coefficients of the subscales were 0.86, 0.91, and 0.75, indicating good internal consistency. Fang et al. (42) translated and validated the scale in a Chinese nursing population in 2018, with Cronbach’s α coefficients of 0.83, 0.85, and 0.86 for the three subscales, demonstrating high reliability.


4.2.4.1 Rationale for selection

The Occupational Fatigue Efficiency Recovery (OFER) scale excels in distinguishing and measuring both acute and chronic fatigue, and it offers personalized recovery suggestions, making it highly effective for guiding the development and implementation of interventions aimed at alleviating nurses’ occupational fatigue. With a Cronbach’s α coefficient of 0.85, the scale demonstrates robust reliability and has been validated across multiple cultures, including Korea, Japan, Lebanon, Saudi Arabia, and Italy. This global applicability and reliability render the OFER an optimal tool for assessing occupational fatigue in nursing populations, providing crucial data to inform intervention strategies and enhance nurse well-being.



4.2.4.2 Limitations and future directions

Despite its strengths, the OFER scale has several limitations. Primarily, its dimensions and items do not comprehensively evaluate occupational fatigue, omitting crucial factors such as work environment and personal lifestyle. This lack of comprehensive assessment limits the scale’s ability to provide a holistic view of fatigue, potentially affecting the accuracy and depth of insights gained. Future research should focus on expanding the scale to include additional dimensions that account for these missing variables. This enhancement would enable a more thorough evaluation of occupational fatigue, leading to more effective interventions tailored to the multifaceted nature of nurse fatigue. Additionally, the development of culturally adapted versions of the scale, particularly for emerging markets or underrepresented populations, could further improve its applicability and reliability across diverse nursing environments.




4.2.5 Self-regulated fatigue scale

The SRF-S was developed by Nes et al. (43) in 2013 to evaluate individuals’ self-regulated fatigue levels. It comprises three dimensions: cognitive (5 items), emotional (6 items), and behavioral (5 items), totaling 16 items. The Likert 5-point scoring system is used, ranging from 1 (strongly disagree) to 5 (strongly agree). The total score ranges from 16 to 80, with higher scores indicating higher levels of self-regulated fatigue and ego depletion. The Cronbach’s α coefficient of the scale is 0.84. Cui et al. (44) validated the reliability and internal consistency of the scale among 353 Chinese nurses, with a Cronbach’s α coefficient of 0.842. Ligang et al. (45) translated and revised it into a Chinese version and validated it among Chinese youth, with a Cronbach’s α coefficient of 0.84 for the total scale and 0.68, 0.84, and 0.69 for the cognitive, emotional, and behavioral subscales, respectively. Jing et al. (46) applied the Chinese version to measure self-regulated fatigue among 451 nurses in a tertiary hospital in Jinan, with a Cronbach’s α coefficient of 0.846.


4.2.5.1 Rationale for selection

The Self-Regulated Fatigue Scale (SRF-S) stands out due to its robust reliability, evident in its high Cronbach’s α coefficient of 0.84. This reliability has been consistently validated across different populations, including Chinese nurses and youth, demonstrating strong internal consistency (Cronbach’s α range: 0.84–0.846). The scale’s multidimensional approach, encompassing cognitive, emotional, and behavioral dimensions, provides a comprehensive assessment of self-regulated fatigue and ego depletion, making it particularly suitable for evaluating trait ego depletion levels among nursing populations. Its effectiveness in measuring self-regulation abilities and trait characteristics highlights its practical utility in fatigue management and intervention planning.



4.2.5.2 Limitations and future directions

While the SRF-S effectively measures self-regulated fatigue, its focus on trait-like characteristics may overlook situational variations in fatigue regulation, necessitating future research to integrate dynamic and situational factors. Additionally, while the scale has shown strong reliability, further validation in diverse clinical settings and populations could enhance its applicability. Exploring cross-cultural validity and refining the scale’s predictive utility in relation to specific interventions could also improve its effectiveness in guiding tailored fatigue management strategies among nurses.




4.2.6 Other scales

The “Self-Diagnosis Survey for Workers’ Fatigue Accumulation” was developed and released by the Japanese Ministry of Health, Labor, and Welfare in 2009. It is widely used to measure fatigue and excessive fatigue accumulation among occupational groups (47). It includes two dimensions: subjective symptom evaluation (13 items) and working condition evaluation (7 items), totaling 20 items. The Cronbach’s α coefficients for the scale and its dimensions are 0.892, 0.895, and 0.711, respectively. Tang et al. (48) conducted a survey on cumulative fatigue among 91,848 clinical nurses in China and found that the Cronbach’s α coefficients for the subjective symptom and working condition dimensions were 0.931 and 0.813, respectively, indicating good internal consistency. Although this scale has been widely used among manufacturing employees (49), its application in nursing populations is limited, and the detection rate is not high (50). Further multi-center large-sample empirical research is needed to validate its reliability. Additionally, the Fatigue Self-assessment Scale (FSAS) developed by Tianfang and Xiaolin (51) in 2007 is suitable for evaluating fatigue levels and types, as well as fatigue characteristics among healthy or sub-healthy populations. It includes two dimensions, with six main factors and 23 items. This scale is compatible with China’s local cultural background but is less commonly used abroad.

Both the “Self-Diagnosis Survey for Workers’ Fatigue Accumulation” and the “Fatigue Self-assessment Scale (FSAS)” offer robust reliability with high Cronbach’s α coefficients, suggesting strong internal consistency. These scales, particularly the former, have been validated in large-scale studies and provide comprehensive assessments of fatigue dimensions relevant to nursing populations. Their items and dimensions can inform the development and revision of nursing occupational fatigue assessment tools, providing valuable references for assessing occupational fatigue among nurses. Their items and dimensions can inform the development and revision of nursing occupational fatigue assessment tools, providing valuable references for assessing occupational fatigue among nurses. However, limited application in nursing and lower detection rates in some contexts highlight the need for further validation. Multi-center, large-sample studies are essential to enhance their reliability and applicability in nursing. Additionally, cross-cultural validation and refinement of predictive utility in relation to specific interventions are needed to improve effectiveness in guiding tailored fatigue management strategies.




4.3 Other occupational fatigue assessment tools

To evaluate the impact of cumulative work shifts on nurses’ occupational fatigue, Thompson (52) employed the psychomotor vigilance task (PVT) platform developed by Khitrov et al. (53). This experiment collected objective data on reaction time, vertical jump ability, and muscle group strength from nurses working three consecutive 12-h shifts to measure the degree and factors of occupational fatigue. Allik et al. (54) invented a wearable sensor that monitors heart rate and pulse to measure physical fatigue in real-time, providing impact data on cardiovascular parameters. Although this device has not been widely used, it offers a pathway for continuous real-time monitoring of physical fatigue. Furthermore, Aguirre et al. (55) applied machine learning algorithms to estimate fatigue levels (low, medium, and high) based on kinematic features and heart rate monitoring, achieving an accuracy rate of 82.5%. This method is particularly sensitive to predicting upper body fatigue. These tools primarily focus on objectively evaluating subjects’ physical fatigue levels, avoiding the subjectivity inherent in scale assessments and providing a more accurate reflection of fatigue states. It is anticipated that more scholars will validate these tools among nursing populations, leading to more scientific and objective methods for assessing occupational fatigue in nurses.



4.4 Comparative analysis of assessment tools

To critically evaluate the breadth and limitations of current assessment tools for occupational fatigue, a comparative analysis was conducted. Table 1 systematically presents key tools, detailing their dimensions, reliability, cultural adaptability, and limitations.



TABLE 1 Comparative analysis of nurse occupational fatigue assessment tools.
[image: A table comparing fatigue assessment tools with columns for tool name, dimensions evaluated, reliability (Cronbach's α), cultural adaptations, and limitations. Tools include Fatigue Severity Scale, Chinese Version of the Lee Fatigue Scale, and others. Reliability ranges from 0.70 to 0.99. Cultural adaptations vary from validation in Western, Chinese, to global contexts. Limitations include focus on specific fatigue types, poor differentiation between fatigue and other symptoms, and limited application in particular populations.]



4.5 Discussion on tool selection


4.5.1 Strengths and weaknesses

Among the tools analyzed, the MFI-20 and OFER demonstrate high reliability and multidimensional insights, making them well-suited for comprehensive assessments. However, their limitations—such as the inability to capture environmental influences or overlap with mental health conditions—must be addressed in future studies. Similarly, while the C-LFS-SF offers strong cultural adaptability in Chinese contexts, it requires broader validation across diverse nursing populations to ensure its applicability.



4.5.2 Future directions

There is an urgent need for culturally sensitive assessment tools that combine subjective self-report measures with objective metrics (e.g., wearable technology). Such tools can provide a more holistic understanding of fatigue dynamics in global nursing populations.





5 Discussion on main determinants of occupational fatigue among nurses and their integration into assessment tools

Nurses’ occupational fatigue is multifaceted, influenced by a range of factors including work organization, workload, social support, occupational stress, and individual health status. These determinants can vary significantly across different geographical and cultural contexts, necessitating a nuanced approach to fatigue assessment and management.


5.1 Cultural and regional variations

In Western countries, high workload and lack of social support often emerge as leading causes of occupational fatigue among nurses (56, 57). Conversely, in Asian countries, work organization and cultural norms may exert a more pronounced impact (58). For instance, the traditional emphasis on familial support and workplace hierarchies in Asian cultures can either mitigate or exacerbate fatigue (59), depending on how supportive these structures are perceived by nurses.



5.2 Work organization and geographical context

The assessment of occupational fatigue among nurses is intrinsically linked to work organization and geographical context. Variations in workload, shift patterns, and workplace support systems can significantly influence fatigue levels. Nurses working in high-stress environments, such as emergency departments or critical care units, often experience higher levels of fatigue compared to those in less demanding specialties (60, 61). Additionally, cultural and organizational factors, such as the availability of rest facilities and peer support networks, can play a crucial role in moderating fatigue levels (59, 62).



5.3 Broader determinants and implications for assessment tools

Despite the availability of various tools for assessing occupational fatigue among nurses, limitations persist. The development of occupational fatigue assessment tools in China started relatively late, primarily relying on the introduction of foreign tools and generic assessment scales, lacking tools specifically designed based on the local cultural context. Most existing occupational fatigue assessment scales have been developed by scholars from abroad, which may not align with the cultural background and regional environment in China. Thus, the reliability and validity of these tools within the domestic nursing population lack validation through large sample, multi-center studies.

Furthermore, there is currently no specialized assessment tool specifically developed for assessing occupational fatigue among nurses, indicating that the specificity and sensitivity of existing tools in measuring the extent of occupational fatigue need further analysis and validation. The broader determinants of occupational fatigue, such as workload, shift patterns, and organizational support, vary by region and significantly impact nursing fatigue. High patient-to-nurse ratios and resource constraints exacerbate fatigue, while supportive environments mitigate it. Future research should integrate these contextual factors into fatigue assessment tools for a more comprehensive view of occupational fatigue in nursing.




6 Prospects

This review presents an overview of commonly used occupational fatigue assessment tools for nurses domestically and internationally, revealing that these tools differ in terms of target populations, measurement dimensions, and evaluation focuses. Therefore, nursing managers should select appropriate assessment tools based on specific contexts. At present, there is a lack of specialized assessment tools for occupational fatigue in nursing professions, underscoring the need to develop instruments that incorporate local cultural characteristics to meet the unique needs of different nursing specialties (such as emergency care, psychiatry, ICU, etc.). Moreover, with the advancement of artificial intelligence technology, deep learning algorithms and various testing platform systems may be applied to the measurement of occupational fatigue among nurses. This would provide nursing managers with a more accurate, objective, and scientific description of the occupational fatigue status of nurses, assisting them in timely interventions to mitigate the detrimental effects of fatigue on their physical and mental health, thereby promoting the overall health and development of the nursing workforce.



7 Recommendations

To address the multifaceted nature of occupational fatigue, this section presents evidence-based strategies for enhancing both the assessment and management of fatigue within nursing. These recommendations are informed by the limitations identified in current tools and approaches.

	1. Development of Comprehensive Fatigue Management Policies: National-level guidelines tailored to the unique demands of nursing specialties, such as critical care, endoscopy, and psychiatric nursing, should be established. These policies should incorporate regular fatigue assessments as part of occupational health programs, ensuring early detection and intervention.
	2. Integration of Wearable Monitoring Technologies: Objective fatigue metrics, such as heart rate variability and pulse arrival time, captured through wearable devices, can complement traditional self-reported measures. These tools allow real-time monitoring, providing actionable insights for both nurses and managers to mitigate fatigue risks effectively.
	3. Implementation of Evidence-Based Scheduling Models: Shift patterns should be redesigned to align with nurses’ circadian rhythms and recovery needs. For instance, limiting consecutive night shifts and ensuring adequate recovery intervals have been shown to significantly reduce fatigue levels among nurses.
	4. Enhancement of Training and Support Mechanisms: Training programs must incorporate evidence-based approaches such as Mindfulness-Based Stress Reduction (MBSR), Cognitive Behavioral Therapy (CBT), and Energy Conservation Techniques (ECT) to help nurses mitigate occupational fatigue. These programs should include real-life case scenarios from high-stress nursing environments (e.g., ICU or emergency care) to ensure relevance and immediate applicability. Moreover, training can be supported by integrating digital platforms that provide on-demand stress management resources and fatigue monitoring. Peer support networks should be facilitated through regular reflective sessions moderated by trained professionals, providing a structured outlet for emotional and psychological support.
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Introduction: Work–family conflict and burnout have become pressing concerns in nursing profession. These factors negatively affect nurses' health and work performance and therefore negatively influence the quality and safety of patient care. Whereas, nursing is a female-dominated profession. Studies have found that male nurses have higher level of depersonalization dimension of burnout than female nurses. Female nurses present higher level of emotional exhaustion dimension of burnout than male nurse. This study aimed to apply sex-specific analyses to investigate the associations between dimensions of burnout and work–family role behavior conflict among Chinese emergency department nurses.
Methods: This was a cross-sectional research. A questionnaire comprising items on demographic characteristics, work–family role behavior conflict, and burnout information, was distributed among emergency department nurses from 30 tertiary hospitals across mainland China, between December 26, 2023, and January 18, 2024.
Results: This study's sample comprised 1,540 nurses. The total work–family role behavior conflict scores were 42.23 and 43.4, and the total burnout scores were 11.14 and 11.63 for female and male nurses, respectively. Significant differences were observed in comparisions of age, marital status, fertility status, education level, job title, work experience, night shift frequency, smoking status, and drinking status by sex. Correlation analyses revealed that burnout and work–family role behavior conflicts were positively associated with both sexes. Multiple linear regression analyses indicated that three dimensions of burnout including emotional exhaustion, depersonalization, and reduced work accomplishment significantly affected work–family role behavior conflict in both sexes. Compared with emotional exhaustion and reduced work accomplishment dimensions, depersonalization dimension of burnout affected work–family role behavior conflicts the most in male emergency nurses. Emotional exhaustion and depersonalization dimensions of burnout explained more of the variance in work–family role behavior conflict compared with redeuced work accomplishment dimension for female emergency nurses.
Conclusion: Reducing depersonalization among emergency department male nurses and emotional exhaustion and depersonalization for female emergency department nurses, are crucial for decreasing work–family role behavior conflicts. Future studies should explore differences in burnout level among male and female nurses for a long time.
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1 Introduction

Work–family conflict and burnout have become pressing concerns in modern workplaces (1–3). In China, upto 50% nurses suffered burnout (4), and 47.30–42.71% presented moderate and high work–family role behavior conflict (WFRBC), respectively (5), due to the excessive workload and demands placed on them (1, 6). Burnout poses immense challenges to nurses' physical and mental wellbeing (5, 7). Moreover, burnout and WFRBC affect nurses' health and work performance and negatively influence the quality and safety of patient care (8, 9). These issues are particularly acute among emergency department (ED) nurses (10).

Nursing is a female-dominated profession and linked to sex stereotypes (11). Compared with female nurses, male nurses tend to experience higher level of depersonalization dimension of burnout, whereas female nurses tend to experience higher levels of emotional exhaustion dimension of burnout (12, 13). However, according to one study, work–family conflict was significantly associated with emotional disorders such as anxiety and depression (7). In China, women take on substantially more household responsibilities and tasks than men do. Therefore, in the Chinese context, it is important to clarify the factors affecting burnout and WFRBC, their status, and the links between wellbeing and care quality among female and male ED nurses.

Burnout refers to an individual's emotional, attitudinal, and behavioral response to prolonged work stress. It has three dimensions: emotional exhaustion, depersonalization, and reduced work accomplishment (14, 15). Previous studies have determined that nurses are a high-risk population for burnout (16). Especially in ED, the stressful work environment and high workload increases the level of burnout among nurses (14, 17). Meanwhile, WFRBC refers to the incompatibility and mutual interference between an individual's roles in their work and family domains (5, 18). WFRBC has two dimensions, including work interference with family and family interference with work (18). Studies have revealed that factors such as shift work and night shifts potentially exacerbating the work–family conflict levels of nurses (5, 19). In this context, the Conservation of Resources (COR) theory provides a valuable perspective for understanding burnout and WFRBC (20). According to the COR theory, individuals possess limited resources (e.g., time and energy) and struggle to simultaneously meet the role requirements of their work and family domains. When resource demands from the work and family domains are excessive, they result in burnout and WFRBC (21). Moreover, empirical studies have verified the mediating role played by resource depletion in burnout and WFRBC among nurses (22, 23). Therefore, this study uses the COR theory as the primary theoretical framework to investigate the association between burnout and WFRBC among ED nurses. Furthermore, the sex role theory posits that sociocultural norms shape the sex role expectations and behavioral standards of men and women being “work-centric” and “family-centric”, respectively (24, 25). The nursing profession is primarily dominated by women. Female nurses frequently bear more family responsibilities than their male counterparts while fulfilling their work duties. This sex role disparity may increase the burden of burnout and work–family conflict for female nurses (13, 26, 27). Conversely, some studies indicate that male nurses face greater sex role pressures and biases due to working in a female-dominated profession. Their burnout and WFRBC issues should be considered (28, 29). Therefore, the sex role perspective deepens our understanding of nurse burnout and WFRBC and informs the development of sex-inclusive occupational health policies.

Although burnout and WFRBC have been extensively studied, few empirical studies focusing specifically on ED nurses based on framework provided by the COR theory. The influence and mechanisms of sex factors on ED nurses' burnout and WFRBC warrant further exploration, particularly in the Chinese cultural context. It could enrich the literature regarding burnout and WFRBC among nurses by offering empirical insights and further the develop sex-sensitive occupational health research (30, 31). The results are expected to provide implications that could inform strategies for interventions targeting burnout and WFRBC among ED nurses. The study's findings promote the eventual development of sex-unbalanced occupational health policies (32, 33). Furthermore, the results are expected to provide a reference for promoting the wellbeing of professionals in similar professionsn with high-stress and high-risk work environments, such as firefighters. Therefore, this study aimed to (1) investigate the associations between the three dimensions of burnout and two dimensions of WFRBC among ED nurses; (2) examine the differences and influencing factors in ED nurses' burnout and WFRBC based on the nurses' sex roles.



2 Materials and methods


2.1 Aim

The study aimed to apply sex-specific analyses to investigate the association between WFRBC and burnout among Chinese ED nurses.



2.2 Design

A descriptive, cross-sectional design was used.



2.3 Participants and settings

The study engaged ED nurses from tertiary hospitals across mainland China. A multi-stage stratified sampling method was used. China was divided into eastern, central, and western regions, from which two to three provinces were randomly selected for each region. Subsequently, two to three tertiary hospitals were randomly selected from each selected province. Participants who met the following criteria were recruited: registered nurses currently employed in the ED of a public tertiary hospital with at least 1 year of ED nursing experience. Nurses on extended leave (e.g., maternity leave of >1 month) or with a history of diagnosed mental illness were excluded.



2.4 Sample size

The minimum sample size was calculated using GPower 3.1, which indicated that a sample size of 147 achieves 90% power to detect an R-squared of 0.15 attributed to 10 independent variables using an F-test with a significance level (alpha) of 0.05. The calculated sample size was 191, considering 30% of non-response and missing data. This study included 1,555 ED nurses based on stratified sampling. A total of 15 incomplete questionnaires (0.96%) were excluded, resulting in an effective response rate of 99.04%.



2.5 Measures
 
2.5.1 Work–family role behavior conflict

The Chinese version of the Work–Family Behavioral Role Conflict Scale (WFBRC-S), developed by Clark in 2019, was used to measure WFRBC (34). This scale consists of 19 items scored on a 5-point Likert scale [ranging from 1 (indicating never) to 5 (denoting always)]. The items were grouped into two subscales: work-to-family conflict (WFC; 10 items) and family-to-work conflict (FWC; nine items). Higher scores represented greater conflict. The reported Cronbach's α coefficients for the total scale, WFC, and FWC were 0.94, 0.92, and 0.90, respectively.



2.5.2 Maslach Burnout Inventory-General Survey

Burnout was evaluated using the Chinese version of the Maslach Burnout Inventory-General Survey, adapted by Zhang in 2020 (4). This scale comprises 15 items scored on a 7-point Likert scale ranging from 0 (indicating never) to 6 (denoting every day). The items are grouped into three dimensions: emotional exhaustion (five items), depersonalization (four items), and reduced work accomplishment (six items). Higher scores represented higher burnout levels. The Cronbach's α coefficients of the three dimensions of the scale were 0.914, 0.814, and 0.899, respectively.



2.5.3 Other variables

Other variables included participants' demographic data and working characteristics. The demographic data collected included age, sex, marital status, fertility status, and educational level. The working characteristics included years of ED nursing experience, professional title, average weekly working hours, salary, and night shift frequency.




2.6 Data collection

After collecting the responses, they were sorted, and invalid responses such as picking identical options, breaking obvious rules, and self-contradictions anwswers were eliminated.



2.7 Data analysis

The residuals of regression analysis follow a normal distribution (Supplementary material). Statistical Package for the Social Sciences version 26.0 software was used for data analysis. Independent t-tests and chi-square tests were utilized to identify differences in WFRBC and burnout by demographic and working characteristics among ED nurses. Furthermore, Pearson's correlations were performed to determine associations between WFRBC and burnout dimensions. The assumptions for stepwise multiple regression analyses were processed, including the multicollinearity between independent variables. Additionally, p < 0.05 was considered statistically significant. Finally, stepwise multiple linear regression analyses were conducted to investigate the effects of burnout dimensions on WFRBC among male and female ED nurses separately.



2.8 Ethical considerations

An electronic version of the survey questionnaire was developed using Wenjuanxing (www.wjx.cn), which included an informed consent form and a link to the questionnaire. Hospital ED nurse managers of each hospital were contacted directly to explain the purpose, significance, and precautions of the study, with support from the Emergency Nursing Committee of the Chinese Nursing Association. Nurse managers distributed the questionnaire QR code link via the WeChat platform to eligible ED nurses after obtaining consent and they explained the research purpose, following the principle of voluntary participation and anonymous submission. The respondents were restricted to one response per IP address to prevent duplicate submissions. The Ethics Review Committee of West China Hospital of Sichuan University approved this study (Approval No.:2024-309). All the participants provided their informed consent and voluntarily participated in the study.




3 Results


3.1 Chi-square test of sample characteristics

The final sample of the study included 1,540 samples. Table 1 lists the demographic characteristics of the participants by sex. Of the participants, 1211 (78.6%) were females and 329 (21.4%) were males. The majority of the participants were aged 30–39 years (47.7%); 980 (63.6%) were married, 1,354 (87.9%) held a bachelor's degree or higher; 830 (53.9%) had a child; 907 (58.9%) had a junior professional title; 742 (48.2%) had worked for 10 years; 780 (50.6%) worked for 41–48 h per week; and 659 (42.8%) had 5–8 night shifts per month. Significant differences were observed in the comparisons of age, marital status, fertility status, job title, work experience, night shift frequency, smoking status, and drinking status by sex (p < 0.001). Moreover, a significant difference was observed in education by sex (p < 0.05).


TABLE 1 Demographic characteristics, burnout, and WFBRC of participants by sex.

[image: Table comparing various demographics and work-related variables between female and male participants. Categories include age, marital status, fertility, education, job title, work experience, working hours, night shifts, salary, smoking, and drinking. Significant differences are observed in age, marital status, fertility status, education, job title, work experience, night shift frequency, smoking, and drinking. P-values indicate statistical significance, with most categories showing p-values less than 0.05.]



3.2 T-test of the research variables by sex

The female and male ED nurses reported the emotional exhaustion dimension scores were 11.36 and 11.1 (p > 0.05), depersonalization dimension scores were 8.49 and 9.48 (p > 0.05), and reduced work accomplishment dimension scores were 13.49 and 14.91 (p < 0.05), respectively. The total burnout scores were 11.14 and 11.63 (p > 0.05). In addition, WFC dimension scores were 18.49 and 17.48 (p < 0.05), FWC dimension scores were 23.74 and 25.93 (p < 0.05), and total WFBRC scores were 42.23 and 43.4 (p > 0.05) for female and male ED nurses, respectively (Table 2).


TABLE 2 Association between the continuous variables for female and male ED nurses.

[image: A table compares variables between females and males, showing means and standard deviations for emotional exhaustion, depersonalization, reduced work accomplishment, total burnout, and different behavioral role conflicts. It includes statistical values: t-scores, p-values, and Hedges' g. Emotional exhaustion has means of 11.36 (females) and 11.1 (males). Depersonalization shows a difference, with p-value 0.254 and g 0.075. Reduced work accomplishment differs significantly with p-value 0.032 and g 0.141. Other conflicts show varying degrees of statistical significance, such as family-work conflict with p-value 0.002 and g 0.204.]



3.3 Correlations of the research variables

Table 3 presents the correlations of the research variables. The statistics indicated that burnout were significantly positively related to WFC, FWC dimensions of WFEBRC and WFEBRC for nurses of both sexes. Emotional exhaustion and depersonalization dimensions of burnout were significantly positively related to both WFC, FWC dimensions of WFBRC and WFBRC (p < 0.01), and reduced work accomplishment dimension of burnout was significantly positively associated with WFBRC (p < 0.05) and WFC dimension (p < 0.01) among male ED nurses. Emotional exhaustion and depersonalization dimensions of burnout were significantly positively related to WFC, FWC dimensions of WFBRC and WFBRC (p < 0.01) and reduced work accomplishment dimension of burnout was significantly positively associated with FWC dimension of WFBRC and WFBRC (P < 0.01) among female ED nurses.


TABLE 3 Correlations of the research variables.

[image: Table showing correlations between burnout variables and conflicts for males and females. For males: Emotional exhaustion - WFC 0.573, FWC 0.649, WFBRCT 0.632; Depersonalization - WFC 0.627, FWC 0.631, WFBRCT 0.660; Reduced accomplishment - WFC 0.158, FWC 0.015, WFBRCT 0.109; Total burnout - WFC 0.641, FWC 0.609, WFBRCT 0.660. For females: Emotional exhaustion - WFC 0.640, FWC 0.493, WFBRCT 0.604; Depersonalization - WFC 0.603, FWC 0.538, WFBRCT 0.618; Reduced accomplishment - WFC -0.016, FWC 0.148, WFBRCT 0.091; Total burnout - WFC 0.558, FWC 0.539, WFBRCT 0.600. Stars indicate significance: **p < 0.01, *p < 0.05. Variables include WFC, FWC, and WFBRCT.]



3.4 Multiple linear regressions

Table 4 summarizes the multiple linear regressions of the burnout to predict WFBRC. Burnout most affected WFBRC [B: 1.94, 95% confidence interval (CI): 1.70–2.18; B: 1.62, 95% CI: 1.45–1.74], followed by depersonalization dimension (B: 0.95, 95% CI: 0.54–1.35; B: 0.69, 95% CI: 0.50–0.88); emotional exhaustion dimension (B: 0.58, 95% CI: 0.17–0.99; B: 0.65, 95% CI: 0.47–0.84); and reduced work accomplishment dimension (B: 0.30, 95% CI: 0.16–0.44; B: 0.18, 95% CI: 0.11–0.25) among male and female ED nurses, respectively. Burnout (B: 0.71, 95% CI: 0.61–0.81; B:0.65, 95% CI: 0.60–0.71) affected WFC dimension of WFBRC the most, followed by emotional exhaustion dimension (B: 0.38, 95% CI:0.22–0.55; B: 0.43, 95% CI: 0.35–0.51) and depersonalization dimension (B: 0.21, 95% CI: 0.04–0.37; B: 0.15, 95% CI: 0.07–0.24) among male and female ED nurses, respectively. Specifically, for male ED nurses, reduced work accomplishment dimension of burnout (B: 0.07, 95% CI: 0.01–0.13) affected WFC dimension of WFBRC the least while no statistically significant effect was observed for female ED nurses. Similairly, burnout (B:1.23, 95% CI: 1.07–1.39; B: 0.97, 95% CI: 0.88–1.01) affected FWC dimension of WFBRC the most among male and female ED nurses, respectively. However, for male ED nurses, depersonalization dimension (B: 0.74, 95% CI: 0.47–1.01) and reduced work accomplishment dimension (B: 0.23, 95% CI: 0.14–0.33) were followed by burnout (B:1.23, 95% CI: 1.07–1.39); no statistical significant effect was found for emotional exhaustion dimension. Meanwhile, for female ED nurses, burnout (B: 0.97, 95% CI: 0.88–1.01) affected FWC dimension of WFBRC the most, followed by depersonalization dimension (B: 0.54, 95% CI: 0.40–0.67); emotional exhaustion dimension (B: 0.22, 95% CI: 0.09–0.36); and reduced work accomplishment dimension (B: 0.16, 95% CI: 0.11–0.21).


TABLE 4 Summarizes multiple linear regressions of the burnout predicting WFBRC.

[image: A table displays regression analysis of burnout and related variables categorized by gender and conflict type: work-family role behavior conflict (WFBR) and family-work conflict (FWC). It includes columns for coefficients (B), confidence intervals (95%CI), and p-values for total burnout, emotional exhaustion, depersonalization, and reduced work accomplishment for both males and females. Each category is detailed with specific statistical values, indicating levels of significance and associations. Adjustments were made for several demographic and job-related factors. Definitions for WFBR, WFC, and FWC are provided at the bottom.]




4 Discussion

This study aimed to assess the associations between burnout and WFBRC after adjusting covariates for male and female ED nurses. Furthermore, this study revealed that burnout was significantly associated with WFBRC for both sexes, similar to a previous study conducted in Taiwan (8). In addition, our study indicated that male and female ED nurses had a high level of burnout and WFBRC. No differences were observed between male and female ED nurses in terms of burnout and WFBRC. As hypothesized, the study revealed that male ED nurses were more likely to demonstrate a sense of work accomplishment and exhibit higher FWC dimension of WFBRC than female ED nurses, similar to a previous study revealing that female medical workers presented lower professional fulfillment than their male counterparts (35). In 2019, the Chinese male labor participation rate was reduced by 9% compared that in 1990, whereas the female labor participation rate decreased by 13% (36). That is more women to focus on their families, boosting the sex stereotype that men should be the main breadwinners and women should be homemakers. Therefore, family burdens may affect males more than females. Moreover, a study revealed that male nurses in China had better career prospects and promotion opportunities than female nurses (37). Nurses in ED are required to be physically strong and remain calm when facing emergencies. This provides men an advantage while working in ED. Furthermore, our results indicated that female ED nurses demonstrated higher WFC dimension than male ED nurses, similar to findings of studies conducted in Italy and Brunei (1, 7). A study in Canada revealed that for working women, self-esteem is negatively related to FWC and a positive work experience can increase self-esteem (38). Another study indicated that up to 79.39% of ED nurses are exposed to some sort of negative work experience (39), meaning that ED nurses have lower self-esteem in general. This could contribute to the increased FWC of ED nurses observed in our study. Specifically, in our study, female nurses have higher FWC dimension scores than their male counterparts, indicating that female ED nurses tend to exhibit lower self-esteem than male ED nurses. Therefore, the aforementioned notion of male nurses having higher work accomplishments than women indirectly supported this result (37).

Multiple linear regression analyses revealed that male ED nurses have higher possibilities of developing depersonalization than female ED nurses, supporting by a previous study (6). The factors of depersonalization have been well-determined, including “anomalous body experience,” “emotional numbing,” “anomalous subjective recall,” and “alienation from surroundings.” Emotional numbing could be caused by high stress, the primary job characteristic of those working in ED. Male nurses may feel isolated in female-dominated professions because they lack support and a sense of belonging; this may be true in the nursing profession as well, considering that most of the nursing workforce globally primarily comprises women. Moreover, society has different expectations and requirements for men. Male nurses may face more sexism and pressure, which would make them more prone to having negative emotions. Eventually, the negative emotions could make male nurses more likely to develop depersonalization (28). In contrast, one study in Mexico used depersonalization/derealization inventory (DD) by Cox and Swinson and indicated that male nurses experience less depersonalization than females (40, 41). Study have found that emotional abuse, neglect and persistent burnout could increase depersonalization (42). As mentioned above, female nurses have higher level of emotional exhaustion, which could promote the development of depersonalization in female ED nurses. Therefore, it could explain why female nurses have higher level of depersonalization in the Mexico study. In addition, the differences in cultural background between Mexico and China may also affect the result of depersonalization dimension of ED nurses. Moreover, the 28-item DD is considered as a professional tool to screen depersonalization. As only five items were included in the depersonalization dimension of the burnout scale. Furthermore, currently, studies have questioned the criterion validity of burnout regarding the dimension of depersonalization (15, 43). Therefore, future studies should investigate the association between DD and the depersonalization dimension of burnout in different professions. Moreover, to explore and compare the true extent of depersonalization among male and female ED nurses, future studies should follow the changes in burnout and DD of male and female nurses over long period of time.

In addition, our study indicated that emotional exhaustion and depersonalization have similar effects on WFBRC among female ED nurses. This finding is congruent with the results of a previous study (26). Women are more likely to experience emotional exhaustion than men are (13, 27). This finding may be associated with women's physiological and psychological characteristics. Women are physiologically more susceptible to hormonal changes, such as menstrual cycles and menopause, which may cause mood swings and emotional exhaustion. Thus, in the future, to promote the health condition of ED nurses and decrease the burden of WFBRC, nursing managers could adopt more family-friendly policies, such as paid leave available to mothers, and paternity leave for fathers to support ED nurses in taking care of their families (44). In addition, a study suggested that decreasing the workload of nurses could decrease their emotional exhaustion (45). Moreover, study have indicated that a better balance between work and family can reduce depersonalization among medical staff (46). In China, a standard work day is 8 h, with a maximum of 44 h a week; however, this has not been well-enforced (47). Therefore, nursing managers should adopt modern technologies, such as AI, to increase nursing efficiency, reduce the extra workload of nursing staff, and allow nurses to have family time. This could promote nurses to provide patients with higher-quality nursing services. Moreover, nursing managers should teach ED nurses coping skills, which could also decrease the burnout (48, 49).



5 Strengths and limitations

The present study had limitations; it focused only on sex-specific differences among ED nurses. Further studies are warranted in different departments to validate the current research results for the overall nursing group, considering differences in the workplace environment. Although the sample size of male nurses was almost one-fourth that of female ED nurses. In China, the proportion of female nurses was 97% (50). Therefore, the sex disparity in our sample is reflective of the general population of ED nurses in China; moreover, as our sample size is large (51), minimal sample bias should exist. In addition, as our study employed a cross-sectional approach, we did not investigate the long-term occupational burnout of ED nurses. Therefore, we could not evaluate the fluctuations of occupational burnout among male and female ED nurses over a long period of time. Besides, the study used self-reporting, which could bring bias.



6 Conclusion

Our findings revealed a positive relationship between burnout and WFBRC among ED nurses. Furthermore, depersonalization dimension of burnout affected WFBRC most among male ED nurses. Whereas, emotional exhaustion and depersonalization dimensions of burnout had similar effects on WFBRC among female ED nurses. Thus, to decrease WFBRC, nursing managers should focus on decreasing depersonalization in male ED nurses and female ED nurses' depersonalization and emotional exhaustion. Additionally, more longitudinal studies are needed to determine causal relationships, explore burnout in other nursing specialties, or conduct cross-cultural studies to compare burnout in different healthcare systems. As mentioned above, the extent of depersonalization between female and male nurses in China is controversial compared with the findings in Mexico. Additionally, to gain deeper insights into the experiences of male and female nurses regarding burnout and WFBRC, more qualitative research is needed.
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Objective: To investigate the current situation of nurses' attitude toward adverse event reporting and identify its related factors in maternal and child specialized hospitals.
Methods: A questionnaire survey was conducted among 943 nurses in 18 second-level and above maternal and child specialized hospitals in Sichuan province in China. The questionnaire included general information and the Chinese version of Reporting of Clinical Adverse Effects Scale (C-RoCAES).
Results: The total score of adverse events reported by nurses was 63.98 ± 8.77. The scores of the dimensions from high to low were reporting standard (3.13 ± 0.46), reporting impact (2.80 ± 0.54), reporting purpose (1.98 ± 0.66), and reporting environment (1.98 ± 0.42). Educational background (β = −1.87, p < 0.001), professional title (β = −3.51, p < 0.001), and adverse event experience (β = −7.05, p < 0.001) were the positively associated with higher levels of nurses' attitude toward adverse event reporting in maternal and child specialized hospitals (p < 0.05).
Conclusion: The attitude of nurses in maternal and child specialized hospitals to report adverse events is at the middle level. Hospital managers should improve the reporting standards for adverse events, improve the hospital safety culture, strengthen the relevant training for nurses with low education and low professional titles, so as to improve nurses' awareness of adverse event reporting and reporting rate.
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1 Introduction

Patient safety is: “A framework of organized activities that creates cultures, processes, procedures, behaviors, technologies and environments in health care that consistently and sustainably lower risks, reduce the occurrence of avoidable harm, make errors less likely and reduce the impact of harm when it does occur” (1). Ensuring the safety of patients is an important part of the delivery of health services. Developing a culture of safety is cardinal to any sustainable efforts toward patient safety improvement. Leadership commitment, transparency, open and respectful communication, learning from errors and best practices, and a judicious balance between a no blame policy and accountability are indispensable components of safety culture. A strong safety culture is not only core to reducing patient harm, it is also critical for providing a safe working environment for health workers (2).

According to the World Health Organization (WHO), around one in every 10 patients is harmed in health care and more than three million deaths occur annually due to unsafe care. In low-to-middle income countries, as many as four in 100 people die from unsafe care (3). Above 50% of harm is preventable (4). In high-income countries, up to 15% of hospital expenditure can be attributed to wastage due to safety failures. For example, the National Health Service in England paid £1.63 billion in litigation costs because of safety lapses (5). Some estimates suggest that as many as four in 10 patients are harmed in primary and ambulatory settings, while up to 80% of this harm can be avoided (6). Patient harm potentially reduces global economic growth by 0.7% a year. On a global scale, the indirect cost of harm amounts to trillions of US dollars each year (7). Common adverse events that may result in avoidable patient harm are medication errors, unsafe surgical procedures, health care associated infections, diagnostic errors, patient falls, pressure ulcers, patient misidentification, unsafe blood transfusion and venous thromboembolism (8).

Adverse events refer to unsafe or adverse events that are actively discovered by staff in the hospital and are caused by various factors other than the natural course of the patient's own disease, including four categories: hidden events, non-consequence events, consequence events, and warning events (9). Adverse events not only prolong hospital stays, increase healthcare costs, and may even lead to physical dysfunction, but also have a negative psychological impact on the patients concerned (10). In one meta-analysis, preventable adverse events occurred in 6%, with 12% of preventable adverse events being serious or resulting in death (11). According to the 2018 China National Medical Service and Quality and Safety Report, the incidence of adverse events in medical institutions in China is only 0.61% (12). There is a concerning problem that the low number of reported adverse events in statistics may be related to the lack of notification of these events. When adverse events go unreported, it becomes difficult to assess the full extent of potential harm and take appropriate measures to address and prevent similar incidents in the future. Additionally, a lack of notification may result in a false sense of security, as it gives the impression that there are fewer risks than there actually are. It is essential to encourage and improve the reporting mechanisms for adverse events to ensure a more accurate picture of their occurrence and to safeguard public health and safety. The majority of patient safety incidents involve nurses, and more than half of them occur in patient rooms. More than 50% of nurses have experienced adverse events (13).

The reporting and management of adverse events in the nursing process is an important measure to ensure the quality of nursing. Escalation management of adverse events can help medical professionals understand and learn from the different errors that occur around them, help identify problems in the system, and improve the system to improve patient safety (14). Despite the efforts of the government and hospitals to improve the reporting rate of adverse events, the number of recorded adverse events is still significantly lower than the actual incidence rate. How to improve the rate of adverse event reporting is an urgent problem to be solved, and the attitude of adverse event reporting is an important predictor of adverse event reporting (15).

Pregnant women and children belong to a special group of patients, and the nursing workload associated with them is large, the degree of risk is high, and the professionalism is strong (16, 17), especially for children, who have weak self-protection ability, lack of expression ability, low degree of cooperation, and are very prone to adverse events. Falls, infusion-related adverse events, and dosing errors have been reported in the literature to be the most common adverse events in maternal and child hospitals (18, 19). Therefore, in order to understand the current situation and influencing factors of nursing staff's willingness to report adverse events in maternal and child specialized hospitals, this study investigated and analyzed the nurses of 18 secondary and above maternal and child specialized hospitals in Chengdu, and the results are as follows.



2 Methods


2.1 Study design

This study used a cross-sectional design and employed an online questionnaire to survey.



2.2 Participants

Nurses from 18 maternal and child hospitals who met the inclusion and exclusion conditions were selected as the research subjects, and the whole cluster was included in the questionnaire survey after informed consent.

Inclusion criteria: nurses who work in second-level and above maternal and child specialized hospitals; nurses on duty during the survey;registered nurse; informed consent to participate in this study.

Exclusion criteria: nurses who are on leave or out to study during the survey; nurses in non-clinical departments, nurses who come to the hospital for advanced training and nurses who are trained in a standardized manner.



2.3 Research tools
 
2.3.1 General information questionnaire

It includes the age, sex, education level, professional title, department, hospital properties, position, employment status, work experience, adverse event experience, adverse event reporting experience, and whether you know the reporting process of adverse events.



2.3.2 Reporting of clinical adverse effects scale

The Reporting of Clinical Adverse Effects Scale (RoCAES) developed by Wilson et al. (14) in 2003 and translated by Zhou et al. (20) in China to assess the attitude of medical staff toward adverse event reporting. The Chinese version of RoCAES uses the Likert scale (1–4) (1 = strongly agree, 4 = strongly disagree), a total of 4fourdimensions (reporting standard, reporting impact, reporting purpose, and reporting environment), 25 items, the higher the score, the lower the willingness to report adverse events. C-RoCAES Cronbac α coefficient was 0.966, the half-component reliability of the four dimensions was 0.949, 0.871, 0.795, 0.537, and the test-retest reliability was 0.794, 0.851, 0.735, and 0.657. The results indicated that the C-RoCAES had good reliability and validity, and could be used to evaluate nurses' adverse event reporting attitudes.




2.4 Ethical considerations

This survey is completely anonymous and voluntary. The first page of the questionnaire is an informed consent form, which explains the purpose of the study, the potential risks and benefits to nurses, the time it takes to fill out the questionnaire. Participants can withdraw from the study at any time without any impact on them. The data is only used for scientific research and can only be accessed by researchers using a password. This study has been approved by the Ethics Committee of Chengdu Women's and Children's Central Hospital [Research Ethics 2022 (27)]. The study follows the Declaration of Helsinki of the World Medical Association.



2.5 Data collection

Questionnaires were used to conduct an online survey. After the questionnaire was collected, the members of the research team checked the answers, and excluded the invalid questionnaires with an answer time outside the 95% range. The recovery rate was 99.7%.



2.6 Data analysis

SPSS 26.0 was used for data analysis. The counts were described by frequency and composition ratio, and the mean ± standard deviation was used to describe the continuous data, and independent samples t-test, analysis of variance, correlation analysis and regression analysis were used, and the test level was α = 0.05.




3 Results


3.1 General information

The participants of this study were 943 nurses, of which 78.5% were nurses in tertiary hospitals and 21.5% were nurses in secondary hospitals, mainly aged 26–35 years old, 99.3% were females, and most of them had bachelor's degree or above, most of whom were junior titles. Among the 943 nurses, 79.7% were clinical nurses, 95.8% of the nurses were clearly aware of the adverse event reporting process, 56.5% of the nurses had experienced adverse events, and 56.6% of the nurses had reported adverse events, see Table 1 for details.


TABLE 1 General information (n = 943).

[image: Table displaying demographic and professional characteristics of survey respondents categorized by sex, number, and percentage. It includes variables such as age, education level, professional title, department, hospital properties, position, employment status, work experience, and adverse event experience. Percentages highlight differences between women and men across categories like associate degree holders, department distribution, employment types, and awareness of adverse event reporting. Most respondents are women, prominently in the clinical front-line nursing position with associate degrees, working contractually, and aware of the adverse event reporting process.]



3.2 The score of nurses' attitude toward reporting adverse events

The total score of adverse events reported by nurses was 63.98 ± 8.77. The scores of the dimensions from high to low were reporting standard (3.13 ± 0.46), reporting impact (2.80 ± 0.54), reporting purpose (1.98 ± 0.66), and reporting environment (1.98 ± 0.42), details shown in Table 2.


TABLE 2 Nurses' attitude score toward reporting adverse events in maternity and child specialized hospitals.

[image: Table showing the RoCAES Questionnaire results. It lists items, minimum and maximum scores, dimension equalization, and total scores for four categories: Reporting standard (9 items, score 3.13 ± 0.46, total 28.18 ± 4.13), Reporting environment (8 items, score 1.98 ± 0.42, total 15.87 ± 3.39), Reporting impact (5 items, score 2.80 ± 0.54, total 13.99 ± 2.71), and Reporting purpose (3 items, score 1.98 ± 0.66, total 5.94 ± 1.99). The total covers 25 items, scores 2.47 ± 0.37, and a total score of 63.98 ± 8.77.]

Multiple linear stepwise regression analysis was carried out with the total score of nurses' attitude toward adverse event reporting in maternal and child specialized hospitals as dependent variables, and the age, gender, educational background, professional title, department, position, hospital nature, working experience, whether they have experienced adverse events, whether they have reported adverse events, and whether they know the adverse event reporting process were used as independent variables, and the variable assignment is detailed in Table 3. The results (Table 4) showed that educational background, professional title, and whether or not they had experienced adverse events were the influencing factors of nurses' attitude toward reporting adverse events.


TABLE 3 Variable assignment.

[image: A comprehensive table displaying variables related to demographics and professional attributes of hospital staff. Columns include age, education level, professional title, and more, with separate entries for women and men, showing variable assignments for hospital properties, positions, work experience, and knowledge of adverse events.]


TABLE 4 Multiple linear regression analysis of nurses' adverse event reporting attitudes in maternity and child specialized hospitals.

[image: Table displaying regression analysis results for independent variables. Constant: β = 75.53, SE = 0.85, t = 88.62, p = 0.000. Education level: β = -1.87, SE = 0.48, β' = -0.11, t = -3.88, p = 0.000. Professional title: β = -3.51, SE = 0.35, β' = -0.28, t = -9.92, p = 0.000. Adverse event experience: β = -7.05, SE = 0.49, β' = -0.40, t = -14.46, p = 0.000.]




4 Discussion


4.1 Analysis of the current situation of nurses' adverse event reporting attitudes in maternity and child specialized hospitals

The results of this study showed that the total score of nurses' adverse event reporting attitude in maternal and child specialized hospital was 63.98 ± 8.77 points, which was lower than the study (21) which survey 745 nurses and midwives working in internal medicine surgical wards in nine hospitals in a large provincial city in Poland (surgical nurses 71.10 ± 7.60); internal medicine nurses 72.04 ± 7.99; midwives 71.26 ± 7.25 and the survey of 1,162 nurses in a tertiary general hospital in Henan Province (74.17 ± 8.09) (22). According to the C-RoCAES, the higher the score, the lower the willingness to report adverse events, indicating that nurses in maternal and child specialized hospitals were at the middle level of adverse event reporting. Since 2021, the Chinese National Health Commission has taken increasing the reporting rate of adverse events as a national medical quality and safety improvement goal for two consecutive years (23), although various methods and forms have been adopted at the hospital level to encourage reporting, it has not yet achieved good results, and there is a lack of authoritative medical safety event management norms and standards at the national and hospital levels (9), which may lead to the lack of awareness of adverse events among nursing staff, so their attention and participation are not high, which affects the reporting of adverse events. On the other hand, pregnant women and children belong to a special group, and their families pay more attention to pregnant women and children, and have higher requirements for medical personnel, which prompts nursing staff to pay more attention to the safety of pregnant women and children, thereby promoting nursing staff to pay more attention to the reporting of adverse events to a certain extent.

Among the four dimensions of this study, the mean score of the reporting environment and the purpose of reporting was low, indicating that the nurses in the city's maternal and child specialized hospital had a clear understanding of the purpose of adverse event reporting and a good reporting atmosphere, which was related to the vigorous promotion of medical quality and safety management at the national level, and the Chinese National Health Commission in 2022 regarded improving the reporting rate of adverse events as one of the national medical quality and safety improvement goals (23). At the same time, the non-punitive reporting system was vigorously promoted, and the 18 maternity and child hospitals surveyed in this survey have implemented a non-punitive reporting system for adverse events. Among the four dimensions, the average score of reporting standards and reporting impact was high, indicating that nurses in maternal and child hospitals did not have a sufficient grasp of the standards for reporting adverse events, and believed that small and common adverse events did not need to be reported, and reporting adverse events would hinder the development of their careers. A non-punitive reporting environment can improve health care workers' awareness of adverse events, effectively reduce their fear of reporting, and thus increase reporting rates (24).



4.2 Analysis of influencing factors of nurses' adverse event reporting attitude in maternity and child specialized hospitals
 
4.2.1 Education level

The results show that education is the related factor of adverse event reporting attitude, and the higher the education level, the more positive the reporting attitude, which is consistent with the research who pointed out that with the increase of educational qualifications, the grasp of new knowledge and relevant information increases, and the deeper the awareness of safety culture, the more positive the reporting attitude (10). Among the subjects of this study, 66% of them have a bachelor's degree or above, and with the improvement of nursing staff's academic qualifications, their awareness of adverse events is more in-depth, which is conducive to the formation of hospital safety culture. Therefore, as hospital administrators, nurses should be encouraged to carry out on-the-job education and improve their academic qualifications.



4.2.2 Professional title

The results of the study show that people with higher professional titles have a more positive attitude toward reporting. This is consistent with the findings: the intention to report adverse events was highest with the title of nurse in charge and above (25). The reason for the analysis may be that on the one hand, those with higher professional titles tend to work longer in the hospital than those with junior professional titles, have an in-depth understanding of the rules and regulations in the hospital, and have a clearer understanding of the process of adverse event reporting; nurses with lower professional titles are often junior nurses, and the lack of experience in reporting adverse events, the incomplete understanding of the safety culture in the hospital, and the fear of punishment after adverse event reporting lead to low willingness to report; on the other hand, most of the nurses with senior professional titles are involved in the management of the ward, and are responsible for the nursing team leader, roles such as nurse managers usually have a higher awareness of patient safety and the concept of sharing a culture of error, and are able to respond positively to adverse events, so they are more positive in reporting (25, 26). Researchers also found that nurses with senior titles were better able to detect and manage adverse events than nurses with junior titles (27).



4.2.3 Experience of adverse events

Multiple regression analysis showed that the experience of adverse event reporting had a predictive effect on adverse event reporting attitudes, which was similar to the results of Majda et al. (28). Since most of the maternity and child specialized hospitals have implemented a non-punitive reporting system, nurses will not have adverse effects on themselves after reporting adverse events, and even some hospitals have implemented an adverse event reporting reward system, so nurses have a more positive reporting attitude. Some studies (29, 30) pointed out that after the implementation of the non-punitive adverse event reporting system, nursing staff can subjectively recognize the importance of reporting, and through the analysis and improvement and prevention of reported events, the incidence of adverse events can be significantly reduced.




4.3 Limitations

There are potential study limitations in this study. Firstly, the majority of the participants in this study were women and only seven men, this sex difference may limit the generalizability of the results of this study and their applicability to clinical practice, and future studies should take into account sex differences. Secondly, this study only surveyed nurses in a city maternal and child specialized hospital in southwest China, which limited the generalization of the research results, and the research scope should be expanded in the future to conduct a multi-center study. Thirdly, this study is a quantitative study, mainly focusing on the data of the surface layer, and it is difficult to obtain in-depth information and causes, and future research can be combined with qualitative research to investigate and analyze the reasons in depth.




5 Conclusion

This study concluded that the adverse event reporting attitude of nurses in maternal and child specialized hospitals was at a medium level and needed to be improved. Managers should strengthen the training of reporting standards, further implement the non-punitive reporting system, and actively create a good reporting environment. Managers should encourage clinical nurses to improve their academic qualifications and professional titles, and at the same time let nurses who have experienced adverse events report to share their knowledge of the adverse event reporting process and system, so as to promote the reporting of adverse events and ensure patient safety.
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Background: Needle stick injury (NSI) is one of the most common and severe occupational hazards for healthcare workers (HCWs), leading to both physical harm and psychological distress and ultimately affecting patient safety. Previous studies on NSI were predominantly focused on general clinical practice, and limited research has targeted specifical NSI occurring in acupuncture practice in China, which has the greatest use of acupuncture.
Objective: This study aimed to investigate NSI and associated factors among acupuncture practitioners in China.
Methods: A cross-sectional online survey was conducted among acupuncture practitioners across 98 hospitals in southwest China from April to May 2024. A researcher-developed questionnaire was used to collect participants’ experiences of NSI, general information, and knowledge, behavior, and risk perception related to occupational exposure. Multivariate logistic regression was employed to examine factors associated with NSI.
Results: A total of 578 acupuncture practitioners completed the questionnaire, among whom 34.3% experienced at least one NSI in the past three years, yet 46.0% of these incidents were not reported. Factors associated with an increased risk of NSIs included postgraduate education or higher (OR = 2.174, 95% CI: 1.020, 4.634), high probability of occupational exposure (OR = 2.940, 95% CI: 1.826, 4.735), moderate perception of exposure severity (OR = 9.149, 95% CI: 1.948, 42.97), and high perception of exposure severity (OR = 7.025, 95% CI: 1.497, 32.969). Conversely, factors associated with a reduced risk of NSIs included females (OR = OR = 0.576, 95% CI: 0.379, 0.876), nurses (OR = 0.396, 95% CI: 0.210, 0.746), working in other professions (OR = 0.362, 95% CI: 0.151, 0.868), adherence to standard preventive measures (OR = 0.396, 95% CI: 0.210, 0.746), and consistent adherence to post-exposure procedures (OR = 0.092, 95% CI: 0.021, 0.398).
Conclusion: NSI is common among acupuncture practitioners in Chinese medical institutions, and under-reporting is significant. Our findings suggest that standard prevention strategies, adherence to exposure protocols, enhanced training, and effective reporting policies may help reduce NSI and improve reporting rates.
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1 Introduction

Worldwide, needle stick injury (NSI) is one of the most common and severe occupational hazards for healthcare workers (HCWs) (1). NSI refers to an injury caused by a needle or a sharp object (2). A systematic review and meta-analysis showed that the worldwide pooled prevalence of NSI among HCWs was 56.2% during career time and 32.4% in the past year (1). In the US, an estimated 385,000 NSIs occur annually among HCWs in hospital settings, with similar incidents reported in other healthcare settings (3). In developing countries, the incidence and prevalence of NSI are even higher due to a lack of policies, culture, guidelines, and training related to NSI management in these resource-limited regions (1). In China, a national survey revealed that the incidence of NSI among nurses following contact with blood and body fluids was as high as 52.1% (4). In Shanghai, 1.53% of HCWs reported experiencing at least one NSI in the past month, underscoring the high risk of NSI within the healthcare sector (5).

On the other hand, underreporting of NSI is also highly prevalent among HCWs due to multiple reasons, such as poor knowledge and awareness of NSI, concerns about privacy and losing a job, and busy working schedules (6). A systematic review and meta-analysis focusing on nursing students showed that the pooled prevalence of NSI was 35%, with the highest prevalence in Asia (39.7%). However, 63% of nursing students did not report NSI (2). The issue of underreporting is more threatening in developing countries, with an estimated half of NSI going unreported (7–9). One study showed that the reporting rate of NSI was only 64.07%, underscoring a critical underreporting problem and insufficient focus on occupational safety in this field (10). The high incidence of NSI, coupled with the low reporting rate, poses a significant challenge to the management and prevention of NSI (2, 6).

NSI remains the most common route of exposure to bloodborne pathogens and a leading cause of infectious disease among HCWs when the needle is contaminated with blood or other body fluids (11, 12). According to the World Health Organization (WHO) (13), NSI contributes to 39, 37, and 4.4% of hepatitis C virus (HCV), hepatitis B virus (HBV), and human immunodeficiency virus (HIV) infections, respectively. A study across 14 geographical regions found that NSI among HCWs led to approximately 66,000 HBV infections, 16,000 HCV infections, and 1,000 HIV cases each year (14). According to the United States Occupational Safety and Health Administration (OSHA), approximately 5.6 million HCWs in the US are at risk of occupational exposure to bloodborne pathogens due to NSI (15). In China, HCWs’ probabilities of exposure to HVB, HVC, and HIV due to NSI were 6–30%, B, 0–7%, and 0.2–0.5%, respectively (16).

Although extensive studies have been conducted to investigate NSI among various HCWs in various countries, most of them were focused on NSI during general clinical practice. Few studies have targeted specific NSIs occurring in acupuncture practice in China, a country with the greatest use of acupuncture and the highest rate of HBV infection (17). Acupuncture is a traditional Chinese therapeutic method and involves the insertion of fine needles into specific points on the body to regulate Qi and blood circulation, promote self-healing, and achieve health benefits (18, 19). Due to its well-demonstrated therapeutic effects, acupuncture has gained widespread application in clinical practice, playing an increasingly important role both in China and outside China (20–22). Acupuncture practitioners, due to the nature of their work, are particularly susceptible to NSI. NSI not only incurs physical harm but also causes severe psychological distress, such as anxiety, fear, stress, insomnia, and depression, which can negatively affect job satisfaction and quality of life (4, 23). Furthermore, these consequences may potentially compromise patient safety and increase healthcare delivery costs (24, 25). A study conducted at a tertiary hospital in China involving 1,585 acupuncture practitioners found that 164 workers experienced a total of 231 acupuncture needle exposures over three years, with an incidence rate of 10.35% (10). Therefore, ensuring the occupational safety of acupuncture practitioners is crucial.

Despite the significant risk, there is still a lack of research specifically addressing the prevalence and influencing factors of NSI among acupuncture practitioners in China. To fill this gap, our study investigated NSIs and associated factors among acupuncture practitioners in Southwest China. This research aimed to identify critical issues related to NSI, providing valuable insights for the future development of educational programs, training initiatives, and safety systems to protect acupuncture practitioners from occupational hazards.



2 Methods


2.1 Study design and participants

A cross-sectional online study was conducted at 98 hospitals of various levels (primary, secondary, and tertiary) across 21 cities in southwest China, covering a diverse range of acupuncture practitioners, from April to May 2024. A convenience sampling method was adopted to recruit all eligible participants who met the following criteria: (1) age ≥ 18, (2) having practiced acupuncture therapy for at least six months, (3) able to complete the questionnaire survey with normal mental and cognitive function, and (4) voluntary participation in this study. Participants with NSI that occurred beyond the study period (over three years prior to data collection) were excluded from the study.

The sample size was determined using a single population proportion formula: [image: Mathematical formula depicting the sample size calculation: n equals u squared sub alpha divided by two pi multiplied by left parenthesis one minus pi right parenthesis divided by delta squared.], which is commonly used in cross-sectional studies to calculate sample sizes (4). Here, [image: Lowercase letter "a" in italic font on a white background.] was 0.05, [image: Italic lowercase letter "u".] was 1.96, [image: Symbol representing "not equal to."] was 50%, and [image: Lowercase Greek letter "delta" symbol (δ).] was 0.05, leading to a minimal sample size requirement of 384. Considering potential participant rejection and invalid questionnaires, we further expanded our sample size to a larger number. A total of 601 participants completed questionnaires, among whom 23 provided invalid questionnaires and thus were removed from the analysis, leading to a final sample of 578 (effective response rate: 96.17%). The study is reported according to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.



2.2 Study procedure

Ethical approval was obtained from the Institutional Review Board of Zigong First People’s Hospital (No. 2024093). Data were collected through Sojump, one of the largest and most popular online survey platforms in China (26). Prior to the survey, study flyers were sent to the directors of the Infection Prevention and Control Departments from 98 hospitals via WeChat, the most commonly used social media platform in China. The directors then arranged for the eligible acupuncture practitioners to complete the survey. Those who were interested in this study could scan the QR code on WeChat to complete the survey after providing electronic informed consent. Participants were informed that no personal identification information was collected and that they could withdraw at any time. To ensure data completeness, the survey could only be submitted after it was fully completed. To avoid duplicate questionnaires, each smartphone or computer ID could only be used to submit the survey once.



2.3 Measurements

A researcher-designed questionnaire based on the literature, policies, and guidelines related to occupational exposure was used as the primary survey instrument in this study (27, 28). The final version of the questionnaire was determined based on feedback from experts in this field. The questionnaire comprises four parts. The first part includes participants’ general information, such as gender, age, education level, working years, profession, professional title, and hospital level. It also incorporates questions related to hepatitis B vaccine and serological status. The second part consists of 16 questions on knowledge and behaviors related to occupational protection. This section starts with occupational protection training, including whether participants have received training, the last time of training, and the way of knowledge acquisition. Additionally, it includes questions regarding the definitions of occupational exposure and standard prophylaxis, transmission routes of bloodborne pathogens, and preventive measures.

The third section focuses on the risk assessment of occupational exposure, comprising four questions that examine participants’ perceptions of the probability, severity, and coping ability associated with such exposure. Finally, participants who have experienced NSI were also required to complete the fourth section, which comprises ten questions related to the epidemiological characteristics of these injuries. These include the frequency of the injury, the type of acupuncture needle causing the injury, the place of the injury, the procedure/task during which the injury occurred, etc.



2.4 Data analysis

All data were analyzed using IBM SPSS Statistics 24. Frequencies and percentages were used to describe categorical variables. Pearson chi-square tests were utilized to examine differences among various groups. A multivariate logistic regression analysis was performed to investigate the associations between sample characteristics and NSI and identify independent factors associated with NSI. The model was selected based on its ability to assess multiple independent variables simultaneously and to identify factors that may not be apparent in bivariate analysis. To enhance the model’s accuracy, the following steps were taken: (1) potential confounding variables were identified and included in the model, (2) a backward elimination procedure was employed to ensure that only significant predictors were included, and (3) multicollinearity was checked using variance inflation factors (VIFs) to ensure that predictors were not highly correlated. A 2-sided p value of less than 0.05 indicated statistical significance.




3 Results


3.1 Participant characteristics

The basic characteristics of the participants are presented in Table 1. Among the 578 participants included in the study, most were female (60.7%), aged between 25and 40 (66.4%), had undergraduate education or below (92.6%), and were formal employees (88.2%). About half of the participants were physicians (51.7%) and worked in tertiary hospitals (52.2%). Most participants had received the HBV vaccine (81.0%) and obtained occupational protection knowledge mainly from the hospital (61.4%). Half of them (53.5%) had been tested for HBV, HCV, TP, and HIV during the last year.



TABLE 1 Basic characteristics of the participants (n = 578).
[image: Table showing characteristics of participants. Gender: male 39.3%, female 60.7%. Age: <25 years 17.5%, 25–30 years 30.6%, 30–40 years 35.8%, ≥40 years 16.1%. Education: junior college/below 38.8%, undergraduate 53.8%, postgraduate/above 7.4%. Work experience: ≤1 year 16.6%, 1–5 years 20.9%, 5–10 years 28.5%, >10 years 33.9%. Profession: physician 51.7%, nurse 22.1%, technician 18.7%, other 7.4%. Professional title: no 18.5%, primary 44.8%, middle 28.7%, advanced 8%. Hospital level: primary 18.2%, secondary 29.6%, tertiary 52.2%. Employment: temporary 11.8%, formal 88.2%. HBV vaccine: no 19%, yes 81%. Tested for HBV, HCV, TP, HIV: no 46.5%, yes 53.5%. Occupational protection knowledge source: hospital 61.4%, department 26.1%, school 10.2%, other 2.3%.]



3.2 Characteristics of NSI

A total of 198 participants (34.3%) reported experiencing NSI at least once in the past three years. However, a significant proportion of 46.0% (195 out of 424) failed to report NSI to the hospital’s Infection Control Committee. Table 2 shows the detailed characteristics of the NSI cases. NSI most frequently occurred once (46.5%) or twice (23.7%) in the treatment room (41.3%) or the physiotherapy room (38.7%). NSI was mainly attributed to filiform needles (84.7%), with unknown pathogen sources (59.1%). Additionally, most participants did not wear gloves when the NSI occurred (75%), and 41.3% had NSI during needle removal. After the NSI, most participants received treatment according to the standard process (78.8). In addition, 32.4% had antibody tests, 20.3% had liver function tests, 29.0% reported experiencing anxiety, and 5.7% expressed significant fear.



TABLE 2 Characteristics of acupuncture NSI (n = 198).
[image: A detailed table presents various characteristics related to needle stick injuries (NSI) among participants. It covers frequency, type of needle, location of occurrence, procedure during occurrence, glove usage, wound treatment, infection control reporting, bloodborne pathogen exposure, prevention measures, and psychological reactions. Percentages and counts are provided for each characteristic. Common factors include treatment rooms and physiotherapy rooms as frequent locations, and the filiform needle as the most common type. Psychological reactions include normal, anxious, and indifferent responses.]



3.3 Factors associated with NSI

We first compared the differences in all sample characteristics between participants with and without NSI using Pearson chi-square tests. The two groups showed statistically significant differences in various sample characteristics, such as gender, education level, profession, employment type, and training experience, which are listed in Table 3. These significant factors were further included in the multivariate logistic regression analysis, and the remaining significant factors are shown in Table 4. Factors associated with an increased risk of NSIs included postgraduate education or higher (OR = 2.174, 95% CI: 1.020, 4.634), high probability of occupational exposure (OR = 2.940, 95% CI: 1.826, 4.735), moderate perception of exposure severity (OR = 9.149, 95% CI: 1.948, 42.97), and high perception of exposure severity (OR = 7.025, 95% CI: 1.497, 32.969). In contrast, factors associated with a reduced risk of NSIs included: females (OR = 0.576, 95% CI: 0.379, 0.876), nurses (OR = 0.396, 95% CI: 0.210, 0.746), working in other professions (OR = 0.362, 95% CI: 0.151, 0.868), adherence to standard preventive measures (OR = 0.396, 95% CI: 0.210, 0.746), and consistent adherence to post-exposure procedures (OR = 0.092, 95% CI: 0.021, 0.398).



TABLE 3 Univariate analysis for acupuncture NSI.
[image: Table showing variables related to needle stick injury (NSI) among different groups. It includes gender, education, profession, employment type, training, prevention strategies, and perceptions of occupational exposure probability and severity. Statistical values such as chi-squared (χ²) and p-values are provided, indicating significance for various factors, including gender, education level, profession, and adherence to prevention procedures.]



TABLE 4 Multivariate analysis of acupuncture NSI.
[image: Table displaying logistic regression results for occupational exposure variables. Displays coefficients (B), odds ratios (OR), confidence intervals (OR 95% CI), and p-values (P) for gender, education, profession, preventive strategies, exposure probability and severity, and procedure adherence. Significant p-values include female gender, postgraduate education, nurse and other professions, prevention strategies, high exposure probability, general and high severity, and procedure agreement.]




4 Discussion

To our knowledge, this multicenter cross-sectional study is the first to specifically address the issues of NSIs among acupuncture practitioners in hospitals across southwest China. Our findings revealed that approximately one-third of acupuncture practitioners experienced at least one NSI in the past three years. Yet, nearly half of them never reported these incidents, indicating a double challenge of high prevalence and low reporting. Multiple factors have been identified to be associated with NSI, such as gender, education level, profession, adherence to preventive measures, perceived likelihood and severity of exposure, and compliance with post-exposure protocols. These results highlight the need for effective prevention and management strategies to reduce and eliminate NSI.


4.1 Prevalence of NSI among acupuncture practitioners

Our results indicate that acupuncture practitioners are at a significantly high risk for NSI, with an incidence rate of 34.3%, similar to the reported 32.86% in a previous national survey of HCWs in China (29). However, this rate was higher than the 10.35% reported in a study conducted at a single tertiary Traditional Chinese Medicine hospital (10). Additionally, 12.1% of acupuncture practitioners in our study reported more than five NSIs over the past three years, compared to 10.35% reported in a previous study (10). This difference is likely due to our study’s retrospective review of NSIs over the past three years and a broader research scope involving multiple centers and hospitals at varying levels. Our study also revealed a high under-reporting rate for NSI at 46.0%, consistent with previous studies reporting rates of 35–50% (7–9). Several studies have identified common reasons for not reporting, including the prolonged reporting process, concerns over losing a job, and underestimating the hazards of NSI (7, 29, 30). The consistently high under-reporting rates across various studies underscore the urgent need to establish standard and comprehensive reporting systems, both in China and globally. Such systems are crucial for ensuring accurate data collection and improving the safety of HCWs worldwide.



4.2 Characteristics of NSI among acupuncture practitioners

In this study, we found that filiform needles accounted for most NSI exposure cases. This is likely due to the widespread use of filiform needles in acupuncture treatment and the handling difficulties due to small size. Our study also found that most injuries occurred in treatment and physiotherapy rooms during the process of withdrawing acupuncture needles, which was consistent with previous findings (10). Therefore, enhancing protective measures in these high-risk areas and developing specialized sharp containers for filiform needles could be crucial preventive measures (31, 32). NSI has been shown to transmit over 20 bloodborne pathogens, including HBV, HCV, HIV, and syphilis, contributing to most occupational infections (33). In our study, 40.9% of participants were exposed to these pathogens, with HBV being the primary source (13.3%), which was congruent with previous findings (5, 23, 34). Additionally, we found that 10.5% of the needles linked to NSI were contaminated with HIV, a rate significantly higher than the 3–6% reported in earlier studies (23, 34). Notably, our study revealed that a considerable proportion of acupuncture practitioners experienced anxiety (29.0%) and fear (5.7%) following NSI, similar to the anxiety rates of 25–30% reported in previous studies (4, 23). For example, a study by Li et al. showed that 12.6% of HCWs who experienced NSI considered quitting, 3.5% wanted to change jobs, and 1.8% reported that the stress affected their families (23). Thus, NSI not only poses a risk to acupuncture practitioners’ physical health but also causes significant psychological stress.



4.3 Factors associated with an increased risk of NSIs among acupuncture practitioners

Based on our findings, several factors were associated with an increased risk of NSIs, including holding a postgraduate or higher degree, being a physician, having a high probability of occupational exposure, and having a moderate to high perception of occupational exposure severity. Practitioners with postgraduate or higher degrees were found to have a significantly higher risk of NSIs, consistent with previous research (7). This increased risk may be due to challenges in translating extensive theoretical knowledge into practical acupuncture skills. Although highly educated practitioners possess strong theoretical understanding, they may lack sufficient hands-on experience, leading to less precise needle handling and higher risk of injury. Moreover, the current medical education system often prioritizes theoretical knowledge and advanced techniques over practical training in safety protocols and needle stick injury (NSI) prevention. As a result, even highly educated practitioners may not receive sufficient training on the practical aspects of NSI prevention, leaving them vulnerable to occupational risks. However, evidence supports that education and training focused on NSI prevention and infection control are effective measures (4, 29, 35). Furthermore, the risk of NSI was higher among doctors than nurses and other medical staff, likely due to doctors’ more frequent use of acupuncture needles (10). Similarly, a higher probability of occupation exposure risk indicates higher chances of contacting dangerous objects, leading to a higher risk of NSI. Additionally, moderate and high perceptions of occupational exposure severity were associated with a higher risk of NSI. It is noteworthy that an excessively high perception of occupational exposure severity may represent an over-exaggeration and anxiety of the occupation hazards, which may paradoxically impede occupational protective practices, thereby augmenting the risk of exposure. Conversely, risk perception of occupational exposure at a low level may represent a normal level of awareness of potential hazards and psychological response, which can keep individuals vigilant while not over-anxious, thereby reducing the risk of NSI (36, 37).



4.4 Factors associated with a reduced risk of NSIs among acupuncture practitioners

Our findings shown that female acupuncture practitioners were associated with a reduced risk of NSI. This may be due to factors such as greater adherence to safety protocols, more cautious handling of needles, and higher awareness of occupational risks, which collectively contribute to a reduced likelihood of injury. Additionally, our study demonstrated that adherence to standard prevention strategies in the workplace was linked to a reduced risk of NSI, consistent with previous research findings (8, 9). Standard precautions are widely recognized as the most effective approach for preventing and controlling nosocomial infections, protecting HCWs and patients, and ensuring public safety (38). Previous studies have shown that using double gloves can significantly reduce exposure to bloodborne pathogens on sharp instruments (8, 35, 39). However, while these findings are promising, additional research is needed to evaluate the long-term effectiveness and practicality of these preventive strategies in real-world settings. Additionally, our study further found that adhering to standard procedures after exposure was associated with a lower risk of NSI. Therefore, it is imperative that we not only focus on pre-exposure prevention measures but also emphasize the importance of standardized post-exposure management.




5 Study limitations

The study has several limitations that should be acknowledged. First, the cross-sectional design limits our ability to establish causal relationships between NSI and associated factors; future longitudinal studies are needed to confirm these relationships. Second, the use of a convenience sampling method may have introduced selection bias regarding study settings and participants. Future studies may consider using random sampling to get a more representative sample. Third, information on NSI experience was collected based on self-report, which is subject to recall bias. Additionally, as this was a self-administered questionnaire, the lack of probing questions may have led to incomplete or superficial responses, potentially underestimating or overlooking certain aspects of NSI experiences. While we do not anticipate that this limitation would substantially alter the overall trends observed, future studies could benefit from combining self-report methods with interviewer-administered surveys or other objective assessments to enhance data accuracy and depth. Lastly, since the data were collected from southwest China, the regional specificity may limit the generalizability of the findings to other areas. Studies in other parts of China are needed to validate our findings further.



6 Conclusion

This study shows that NSI is common among acupuncture practitioners in Chinese medical institutions, yet under-reporting of such exposures remains prevalent. Multiple factors have been identified to be associated with the risk of NSI, such as gender, education level, profession, adherence to standard preventive measures, probability of occupational exposure, severity of occupational exposure, and compliance with post-exposure procedures. To reduce exposure and improve reporting, it is crucial to implement standard prevention strategies, ensure adherence to exposure prevention protocols, provide comprehensive education and training on exposure prevention and control, and establish precise exposure reporting policies. We recommend that managers focus on the occupational safety of acupuncture practitioners and introduce targeted interventions to enhance their protection.
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Introduction: Due to the rapid aging of the global population, new approaches are required to improve the quality of life of older people and to reduce healthcare system expenditures. One of the approaches that can be used is value-based healthcare. This article describes a value-based solution for older people who have suffered a myocardial infarction.
Methods: This solution combines the work of healthcare professionals and informal caregivers and the use of modern and user-friendly technologies to support the achievement of patients’ values. Patients older than 65 years who have suffered a myocardial infarction will be divided into control and intervention groups within a pre-post-controlled design research study. Members of the intervention group will be provided with a personalized plan developed by healthcare professionals and based on the results from the baseline questionnaire.
Discussion: Two ValueCare digital solution components will be developed: a mobile application for the participants and a web platform for the professionals, researchers, and informal caregivers. Together with smartwatches, which will track important health aspects, and applications, this approach would enable older people to improve their health through correct lifestyle choices and their professional and informal caregivers to track their progress. With the use of the described technology and the multidisciplinary approach, the unmet needs and values of participants could be achieved. Using this approach, it could be possible to reduce overall healthcare expenses through the active involvement of both older people and their informal caregivers through a shared decision-making process with healthcare professionals.
Clinical trial registration: The ISRCTN registry number is 25089186. The date of trial registration is 16/11/2021.
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1 Introduction

Demographic changes in the world’s population pose a major challenge to social and healthcare systems. In 2020, there were more adults over the age of 60 than children under the age of five (1). Aging is characterized by numerous challenges, such as chronic diseases, risk of falls, frailty, and mental health disorders (1). Multimorbidity in old age, characterized by more than one chronic disease, is also widespread (2, 3), and some studies indicate that it can reach 51.1%, leading to increased healthcare utilization and thus increased costs (2). Against this backdrop, the United Nations (UN) Decade of Healthy Aging (2021–2030) was declared the top priority of the decade, following the Plan of Action adoption on August 3, 2020, at the 73rd World Health Assembly (4). To promote healthy aging, healthcare systems should focus more on the outcomes of care than on the volume of services provided while implementing person-centered and coordinated care (5). This can be achieved by shifting the focus from the cost of a treatment to the value it provides to the patient, i.e., value-based healthcare (VBHC). This novel approach has attracted much attention in recent years (6). The VBHC approach considers the health outcomes relevant to the patient and the costs required to achieve these outcomes and aims to improve patient health in an efficient manner (7). VBHC ideally reduces both healthcare and patient spending and improves the overall health of the population (8). Reducing overall healthcare expenditure (by reducing hospitalization and medical emergencies) is of particular importance for aging societies. It should be noted that there are different methods and tools available for achieving successful VBHC (6). To improve the outcomes of care, different approaches, such as providing mobile healthcare applications that enable patients and healthcare providers to monitor goals and achievements, are available worldwide. In addition, healthcare providers can also make data-driven decisions based on the collected data and the needs of patients. One of the tools that has gained popularity with the advancement of mobile technology is the development and design of mobile healthcare applications based on the values and opinions of end users (9).

According to Eurostat, cardiovascular diseases, including myocardial infarction, are the leading cause of death in the European Union (10). Myocardial infarction (MI) is an acute condition that occurs when blood flow in the heart muscle is reduced or blocked (11). The infarction may go unnoticed, or symptoms may occur, but it can also be mistaken for another condition (12). The INTERHEART study revealed that the main risk factors for developing MI, such as smoking, obesity, diabetes, and unhealthy diet, are modifiable (13). With appropriate management of risk factors following MI incidents, patients’ health and well-being can improve if changes are introduced as a continuous, value-based process enhanced with digital technology so that the patient is not overwhelmed (14, 15). With the combination of targeted lifestyle changes and a holistic approach, as well as the addition of personalized technology and outcome-based care, it is possible to maintain health and prevent disease progression (16, 17).

The integration of lifestyle medicine, personalized integrated technology and outcome-based care will be tested in seven large-scale pilot projects in the ValueCare project (Value-Based Methodology for Integrated Care Supported by Information and Communication Technologies, Grant Agreement No. 875215) (18). The aim of this study protocol is to introduce a value-based approach, supported by a digital solution at the pilot site in Rijeka, Croatia, in a population of patients who have suffered an acute myocardial infarction and have completed the rehabilitation process. This could improve their quality of life (and that of their families), reduce the burden on healthcare professionals and improve the sustainability of the health and social care system.



2 Methods and analysis


2.1 Design of the study

The ValueCare methodology will be based on an interactive process that focuses on the needs and requirements of the end users as well as ethical and data protection aspects. The goal and aim of the ValueCare study are to develop a new, outcome-based model of integrated social and healthcare supported by a digital solution that promotes the health and social goals of older citizens, supports informal caregivers, and improves the working conditions of professionals. The ValueCare study work plan will be divided into eight work packages to implement and achieve objectives while optimizing time, resources, and quality. The vision of integrated, value-based care will be supported by a robust, secure, and scalable digital solution that will be tested and evaluated at pilot sites in Europe according to a methodology that will be developed by the project partners together with end users within a predefined protocol for co-design activities. The seven pilot sites included, in alphabetical order, will be Athens, Greece; Coimbra, Portugal; Cork/Kerry, Ireland; Rijeka, Croatia; Rotterdam, The Netherlands; Treviso, Italy; and Valencia, Spain (18).

The integrated care approach will be developed to shift care away from acute episodic hospital care to community-based, planned, proactive and coordinated care. The ValueCare study will use the International Consortium for Health Outcomes Measurement (ICHOM) dataset for older people as well as for specific conditions (e.g., stroke, diabetes) and will contribute to their further development by analyzing the outcome parameters together with the global ICHOM working group to determine if they are complete and still appropriate (18, 19).

The first step of the ValueCare study will be to carry out the co-design activities. This iterative process will enable a wide range of included stakeholders to bring creative contribution into a dialogue. The co-design approach will bring participants the opportunity to identify common challenges and values and discuss what is the best way to address them. The role of the participants will be therefore crucial as the outcomes of the co-design discussion will address the challenge(s) identified by the participants themselves. It will be of utmost importance that participants play an active role when taking part in co-design activities, which will rely on a mutual collaboration between them.

The co-design approach, which will be organized in three time points (three rounds) before the start of the intervention, will involve different groups of stakeholders, including professionals and patients as well as their informal caregivers. While health and social care professionals, IT experts and managers (providers/supply-side) will bring their expertise to the discussion, and citizens and their informal caregivers (end-users/demand-side) will bring their empirical knowledge and experience, becoming pivotal element of the discussion and to the future development of the value-based concept and the whole ValueCare digital solution. The first round will consist of focus groups with stakeholders and their opinion regarding the current state of care, and their actual needs, the second round will be dedicated to the concept of the ValueCare solution, while the third round will be focused on the feedback for the improvement of the digital solution, after the testing phase. In the case of older people that suffered MI, the main target group of Rijeka pilot site, this approach will bring the opportunity to better understand older people’s daily lives, needs, values, experiences, and functional abilities. This will involve their cooperation and interactivity in the development of the study methodology, which will be based on the needs of end users and developed together with the relevant stakeholders (health and social care professionals, informal caregivers, IT experts, managers, and exploitation stakeholders). In this context, the main objective of co-design activities will be to give older people, as well as other stakeholders involved, the opportunity to influence their present and future care pathways and to personalize the services they receive. The co-design activities will consist of three main approaches: targeted semi-structured interviews, focus groups and a national seminar, as they are the main tools used in co-design implementation within healthcare systems for digital solution deployment (18, 20–23). During the organization and conduction of these three approaches, the initial suggestions on how the ValueCare concept should be and how the supportive IT solution should be integrated to respond to the needs of the target groups will be gathered as well as the feedback on the ValueCare approach presented (ValueCare concept and the whole digital solution) and the ValueCare standards, person-centered approach and interoperability of the interdisciplinary team involved in the future intervention phase. The key principle of co-design will be the central role of end users and stakeholders and their involvement and engagement throughout the process. In this context, the intervention of ValueCare will improve the quality of life, independence, and satisfaction of older people through the development of digital solutions, which will enable them to remain independent. As of the main outcome based on the results of the co-design activities, the ValueCare digital solution will be developed. It will provide health information to health and social care professionals so that they could interpret this information, make value-based decisions in real time and personalize the care services provided. The digital solution that will be developed as part of the ValueCare study will consist of two main segments: the Vida24 ValueCare web application and the ValueCare mobile application. The Vida24 ValueCare web application will be the main dashboard for health and social care professionals, researchers and informal caregivers. It will be used by a multidisciplinary team (cardiologists, community patronage nurses and physiotherapists) to develop personalized, value-based care plans. Informal caregivers will mainly use the dashboard to monitor the progress of their family members, i.e., older individuals. The most important function of the ValueCare mobile application will be the Virtual Coach, a virtual chat bot that will contain conversation patterns developed specifically for each participant based on their values and needs.

When the activities of the previously mentioned co-design and the testing of the digital solution will be completed, the researchers, together with health professionals and other stakeholders, will start the inclusion of the participants. The design of the ValueCare study for the Rijeka pilot site is summarized in Figure 1.
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FIGURE 1
 Design of the ValueCare study at the Rijeka pilot site.




2.2 Selection and inclusion of the participants

The participants in this study will consist of older people, informal caregivers, and health (general practitioners, general practice nurses, community patronage nurses, cardiologists and physiotherapists) and social care professionals.

The criteria for inclusion in the older group will be individuals aged 65 years and older, of both sexes, who had suffered MI and had completed the rehabilitation process. They should live in their own household in the city of Rijeka or its surroundings. The exclusion criteria will be dementia, terminal illness, inability to participate in the project for 20 months and institutionalization. These criteria will be agreed upon within the ValueCare project consortium since it is a community-based intervention in an urban environment. Participants will be identified and selected in cooperation with health professionals (cardiologists, nurses) from the Clinic for Rehabilitation, Treatment and Prevention of Cardiovascular Diseases, Thalassotherapia Opatija (24) and Community Health Centre of Primorje-Gorski Kotar County (25). Participants who will meet the inclusion criteria and have successfully completed the rehabilitation process after an MI will be introduced to the ValueCare approach a few days before they are discharged from Thalassotherapia Opatija so that they can familiarize themselves with the project and the study. After the presentation of the ValueCare project, interested participants will formally join the study. A total of 240 older people will participate in the study. They will be divided into two groups. Half of them (120 people) will participate in the intervention phase for 12 months and receive enhanced care supported by the ValueCare digital solution, while the remaining 120 participants will form the control group and receive usual care. Since we assume a loss of 20% between baseline and follow-up (e.g., due to mortality, relocation or inability to participate, etc.), a total of 96 participants in the intervention group and 96 in the control group will be included in the final analysis. We assume equal standard deviations in the intervention group and the control group, an alpha of 0.05 and a power of 0.80. A correction factor was applied to account for the cluster design. An average cluster size of 96 older people and an intraclass correlation coefficient of 0.02 were assumed.

The group of informal caregivers will consist of family members who are nominated by the older person (participant), and which will be involved in older people’s care for MI. In total, 50–70 informal caregivers will be involved. The group of informal caregivers will support their family members (older people) during the intervention.

The group of health professionals will be specifically selected from public administrations and local and regional healthcare providers. The group will include general practitioners and nurses from the Community Health Centre of Primorje-Gorski Kotar County as well as cardiologists from the Clinical Hospital Centre Rijeka (26) and Thalassotherapia Opatija.

For all target groups that will be invited to participate in the study, only those who sign the informed consent will participate in the study.



2.3 Training activities

After recruitment and before the start of the implementation phase, the research team of the Department of Social Medicine and Epidemiology of the Faculty of Medicine of the University of Rijeka will organize an initial training for health and social care professionals who will participate in the intervention phase. The training will consist of several modules that will cover the following areas:

Value-based approach, concepts of integrated care, clinical outcomes such as Patient-Reported Outcome Measures (PROMs) and Patient-Reported Experience Measures (PREMs), shared decision-making process, evaluation outcomes, the ValueCare IT ecosystem (mobile application, devices, web dashboard) and its features (goal setting and ways of interaction between users), the structure of the Integrated Care Pathway, the added value of the ValueCare model for health and social care organizations and other stakeholders, the cost-effectiveness and outcomes of VBHC implementation, and the sustainability for further permanent adoption (presenting the evidence needed to make informed decisions about adopting the ValueCare model). In addition, the modules will also address the techniques that should be used in face-to-face relationships with older people and caregivers to improve the motivation required to participate in a Pilot experience and use the IT solutions that will be deployed.

Regarding the training of older people and informal caregivers, digital skills will be the main learning objective so that older people can continue to use the devices and their versions over time, especially the devices foreseen in the project. During the training, a practical exercise on the use of the mobile application and the web dashboard will be organized. The older people will learn how to use the main features of the application, such as the Virtual Coach and access to educational materials. On the other hand, the informal caregivers will get a practical insight into the web dashboard that allows monitoring the progress of older people. This approach will certainly provide a sense of trust and reliability that is essential for transparent and strong user engagement over time.



2.4 Interventional methods

A total of 120 older people who had MI and completed rehabilitation in the city of Rijeka and its surroundings will participate in the intervention phase within a pre-post-controlled design research study (27). In addition, their informal caregivers, i.e., family members (50–70) and healthcare professionals (28–38), will be involved in the intervention phase to provide continuous support and monitoring to the participants.

After the intervention participants complete the baseline questionnaires (T0), an initial meeting with the healthcare professionals/cardiologists will be organized. During the first meeting, the healthcare provider and the older person will discuss the results of the questionnaire and set a personalized, value-based care plan that will be periodically reviewed as part of a shared decision-making process, a collaborative approach in which patients, working together with the healthcare professional, are encouraged to consider the treatment options available and the likely benefits and harms of each option, communicate their preferences and help choose the best course of action (39).

During the 12-month intervention period, each participant will have access to the ValueCare mobile application (Vodafone Innovus, Athens, Greece) (40), which will be based on the Virtual Coach developed by Fondazione Bruno Kessler, Trento, Italy (28). The content of the mobile application will be based on the patients’ needs and values and will be defined through the co-design activities.

In addition to the ValueCare mobile application, which will be constantly synchronized with the Vida24 ValueCare web platform, participants will also receive smartwatches, which will monitor and track heart rate, number of steps, distance covered during the day, calories burned, number of inactive hours and sleep patterns. These multisource data will constantly be uploaded to the cloud service and visible on the Vida24 ValueCare web platform, providing healthcare professionals real-time insight into the physical activity patterns of intervention participants.

Informal caregivers and healthcare professionals will play an active role during the intervention phase. Informal caregivers will have limited access to the Vida24 ValueCare web platform to gain insight into the progress of intervention phase participants. On the other hand, healthcare professionals will play several roles during the intervention period. First, they will participate in the first consultation meeting with the participants and develop the personalized value-based care plan. During the intervention, they will have full access to the web platform to evaluate the progress of their participants, to redefine the goals set up at the initial meeting via a shared decision-making process with the participants and to communicate with them. Healthcare professionals will also participate in additional health parameter measurements at the Public Health Laboratory.

To enhance the intervention phase, the Public Health Lab at the Department of Social Medicine and Epidemiology of the Faculty of Medicine, University of Rijeka, will be established. The participants will be examined every 3 months during the intervention phase, and additional analyses of health parameters such as height, weight, visceral fat (%), total body fat (%), skeletal muscle (%), body mass index (BMI), resting metabolism (kcal), blood pressure (mmHg), heart rate (b/min), oxygen saturation (%), subcutaneous fat (mm) (digital caliper), left- and right-hand dynamometry (kg), ECG, spirometry and blood sugar level (mmol/L) will be performed. These analyses will broaden the personalized care approach and provide opportunities for healthcare professionals to better adapt the needed care pathway for each participant.



2.5 Outcome assessment and statistical analysis

After they formally join the study, the intervention phase study participants will complete the baseline questionnaire (T0) to evaluate their frailty (Tilburg Frailty Indicator) (29), falls (Visual Analog Scale for Fear of Falling) (30), medication adherence (Medication Risk Questionnaire – MRQ-10) (31), lifestyle (BMI, smoking status, consumption of alcohol, physical activity, nutrition) (18, 32–34), daily living activities (10-item Barthel Index, which was modified) (35), physical and mental health-related quality of life (PROMIS-10) (36), comorbidities (18), loneliness (UCLA 3-Item Loneliness Scale) (37), healthcare utilization (SMRC Healthcare Utilization questionnaire) (38) and sociodemographic data (age, gender, education level, type of household income, net monthly household income, marital status and household composition). The baseline questionnaire was developed by the International Consortium for Outcome Measurement (ICHOM) as a standard for older people. The included informal caregivers and health and social care professionals will also complete baseline questionnaires. The informal caregivers’ questionnaires will evaluate their physical and mental health-related quality of life (PROMIS-10) (36), burden of informal care (iMTA Valuation of Informal Care Questionnaire – iVICQ and 4-item Zarit Burden Interview) (41, 42), level of autonomy (Adult Social Care Outcomes Toolkit) (43) and sociodemographic data. Health and social care professionals will answer questions regarding their job satisfaction (a short form of the Minnesota Satisfaction Questionnaire) (44), work-related burnout (the Copenhagen Burnout Inventory) (45), working conditions (the Culture of Care Barometer tool) (46) and sociodemographic data (age, gender, education level, occupation, net monthly household income, marital status, and household composition). The questionnaires could be completed via paper forms or on personal computers (PCs), laptops and tablets depending on target group preferences (Table 1).



TABLE 1 Timeline of the enrolment, interventions, and assessments at the Rijeka pilot site (SPIRIT figure).
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The questionnaire will be inputted through the web based GemsTracker (GEneric Medical Survey Tracker, Erasmus MC, Rotterdam, The Netherlands) (47) system, which will enable automatic evaluation via a predefined data scoring framework and data extraction in portable document format (PDF) form. Healthcare professionals will receive the questionnaire results on a pilot-specific cloud-based Vida24 ValueCare web platform (Vidavo S.A., Thessaloniki, Greece) (48).

After the one-year intervention and six-month follow-up period, all target groups who participated in the project will complete the above-mentioned questionnaires again (T1 and T2) in order to evaluate the values-based approach in its entirety. The categorical variable data will be presented as frequencies (n) and relative frequencies (%) and will be compared with appropriate test data. Depending on the distribution of the data and the results of the Kolmogorov–Smirnov test, parametric or nonparametric statistical tests will be used to assess changes before and after the intervention and at the T2 follow-up time point. A p value of 0.05 will be considered to indicate statistical significance.




3 Discussion

Value-based healthcare (VBHC) is an approach that aims to provide quality care by considering the value of patients and providers. One of the first projects to test the value-based methodology will be the ValueCare Horizon 2020 project. There are several critical elements to the successful implementation of the VBHC approach, including stakeholder engagement in recruiting participants and motivating them to participate in the pilot experience. The main strength of this approach will lie in the fact that it (i) addresses older people, whose share of the total population is steadily increasing, and (ii) proposes a plan on how to relieve the burden on the healthcare system. The second fact is closely related to the first, as the pressure on the healthcare system is expected to increase due to the larger proportion of older people in the total population. There are also advantages that arise from the fact that the approach used here is value-based, which includes the following: personalized care, shared decision-making with integration of care into the digital solution, financial and nonfinancial benefits for the patient, increased efficiency of care providers and consequently a healthier population with lower healthcare expenditure (9).

With greater satisfaction and quality of care leading to an improvement in the quality of life and bringing benefits to the patient, there is also evidence of a reduction in health expenditure (49). However, as pensions are significantly lower than the monthly salaries of the economically active population, this will have an even greater impact on this population. In addition, cost savings in one area of the health system may result in budgetary allocations to some areas that were previously underfunded. Any approach that has cost reductions as one of its main objectives will benefit older people even more.

An important part of the study included so-called “informal” (non-professional) caregivers. Using a model such as this will facilitate their involvement and make them more productive, as they will also have limited insight into the progress of the intervention. Greater involvement of informal caregivers will also contribute to some of the benefits usually associated with value-based care. For the patient, there are some financial benefits, as less direct contact with professionals is needed. More importantly, however, it will greatly reduce the workload of medical staff (professional caregivers) and allow them to spend more time with patients, as well as with informal caregivers, for the purpose of improving health outcomes and reducing the burden of informal care.

In the previous section, broad outlines of the activities were proposed. During implementation, it is important to keep in mind several key issues (or several components of a key issue-human factors). The project is designed to help older people with health problems, with a strategy based on lifestyle change, value-based care, and a personalized multidisciplinary approach. Clearly, all these areas require a certain level of personal commitment and willpower. This means that human factors play a crucial role in the successful implementation of interventions.

Testing the value-based methodology in community-dwelling patients who have suffered MI could lead to significant findings on improving health outcomes. In addition to the Rijeka pilot site, six additional pilot cities in six different European countries will provide evidence for the value-based methodology in different settings, cultures and healthcare systems. The personalized approach, based on shared decision-making using the ICHOM older person questionnaire and measurements, is a valuable tool for identifying patient progress over time, considering patient values (such as quality of life, loneliness, frailty, etc.). Digital technology will enable health professionals to capture different sets of data, share it within the health and social care system and even make decisions based on patient-reported outcome measures (PROMs). The role of custom-built technology is not only to integrate care but also to update patient data more regularly, patient engagement and clinical research. On the other hand, there is a potential risk in terms of patient safety and privacy that needs to be considered. The model described here proposes a synthesis of a unified digital solution, professional help, and the help of informal caregivers combined with the personal engagement of older people. This value-based approach should provide all the benefits associated with value-based care, i.e., less money spent (for patients), more time for patients (for healthcare professionals), a generally healthier population and a more efficient healthcare system. Considering all this, the approach is very promising and, with evidence-based development, should achieve all its goals.

The value-based approach described previously will offer personalized care for older people who suffer MI based on a shared decision-making process with healthcare professionals and informal caregivers. This approach will be developed through co-design activities that will be organized before the start of the implementation. During these activities, feedback from all relevant stakeholders (older people, informal caregivers, health and social care professionals, IT experts, managers, and exploitation stakeholders) will be considered and incorporated in the development of the personalized value-based approach supported by a robust, secure, and scalable digital solution that will consist of two parts: the ValueCare Vida24 web platform and the ValueCare mobile application. The platform will be used by healthcare professionals and informal caregivers to track the progress of older people in real time, and the mobile application, together with the smartwatch, which is based on Virtual Coach, will support the intervention participants in enhancing their overall health and quality of life and potentially reducing healthcare utilization and system expenditures.



4 Ethics and dissemination

This study received ethical approval from the Ethical Committee for Biomedical Research of the Faculty of Medicine, University of University of Rijeka, Croatia (class: 003–08/20–01/53; registry number: 2170-24-09-8-20-2 and class: 003–08/21–01/48; registry number: 2170-24-04-3-21-11) as well as from Ethics Committee of the Community Health Centre of Primorje-Gorski Kotar County, Rijeka, Croatia (registry number: 01–43/1–2-22). Informed consent will be collected in paper format. Any target group participants will be able to stop their participation at any time during the study without disclosing reasons for withdrawing.

All included project partners will ensure that throughout the project and, in particular, during the design of the IT solution and in the pilot implementation and evaluation, all ethical, security and data protection issues will be satisfactorily approached and dealt with. In this sense, the following specific objectives will be followed: ensuring that partners respond to the ethics and research integrity principles agreed in the Grant Agreement, ensuring the scientific and ethical standards of the intervention in each pilot site through the development of protocols, documents (i.e., informed consent forms) as well as monitoring of the whole process, guaranteeing that data privacy and protection is respected along the project implementation, especially in the cocreation, pilot and dissemination activities, ensuring trust of users through the ValueCare approach and digital solution in relation to the data access, protection and sharing, promoting a fair, open and secure digital environment along the project implementation and forward and monitoring secure and efficient sharing and processing of data and information gathered in pilots (access, protection, sharing, processing and storage).

During the implementation phase, Rijeka pilot site will constantly assess ethical issues in order to protect the rights, safety and well-being of participants within the IT solution and questionnaires. The research team will also analyze the patient data safety within the IT tool developed by the technical partners.

The main objectives for the dissemination activities within Rijeka pilot site will be directed to identify stakeholder groups and their dissemination needs, facilitate the acceptance and utilization by end users of the ValueCare approach and IT solutions, contribute to the advancement of outcome-based indicators for integrated care, inform end users (older people, health and social professionals, managers and policy makers) about the potential benefits of the value-based approach in integrated care in social and economic terms, provide information to the whole community about the value-based care approach, ensure dissemination activities cover both quantitative and qualitative outcomes which facilitate and support the impact of the project and to liaise with other ongoing EU projects in order to realize synergies and to widely exploit ValueCare’s outcomes, findings and lessons learned.
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Purpose: Musculoskeletal disorders (MSDs) are one of the main causes of health-related absenteeism. MSDs were a known problem among healthcare workers (HCWs) even before COVID-19. The pandemic, with its associated stresses and changes in working conditions, may have influenced the incidence and duration of MSDs-related sick leave (SL) among HCWs. The aim of this study was to compare the incidence and duration of MSDs-related SL among HCWs before and during the COVID-19 pandemic, with a focus on differences between age and gender groups.
Methods: A retrospective analysis was conducted using Slovenian national SL data on work-related MSDs within NACE Rev. 2 “Human health activities” for 2019, 2020, and 2021, categorized by gender and age.
Results: The study found that older HCWs, particularly women, consistently had a higher incidence of work-related MSDs SL than their younger counterparts. However, during the pandemic, MSDs were more common among younger men, while the average duration of SL was longer among younger women. On the other hand, in older HCWs, the average SL incidence decreased during the pandemic, while the SL duration substantially increased.
Conclusion: The dynamics of MSDs related SL among HCWs are complex and influenced by several factors, including the challenges posed by the COVID-19 pandemic. Healthcare managers should implement tailored strategies to address MSDs-related absenteeism among specific groups of HCWs to promote a healthier workforce and ensure a resilient healthcare system during health crises.
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1 Introduction

Musculoskeletal disorders (MSDs) are the main cause of health-related absenteeism in the European Union (42). These illnesses are predominantly caused by physically demanding activities, especially if they are associated with psychosocial challenges (42). In the health and social care sector (HCWs), the prevalence of MSDs is above average: almost a quarter of employees report significant symptoms of MSDs (42, 43, 49). Some studies report an even higher prevalence of MSDs of over 80% among physiotherapists, nurses, midwives, dentists and surgeons (1). The lower back, neck, shoulder and hand/wrist are the body parts most at risk. For surgeons and dentists, the prevalence of MSDs is highest in the lower back (>60%), shoulder and upper limb (35–55%), and for nurses it is >25% for the lower limb (1). Self-reported risk factors for MSDs were: repetitive use of the same posture (29.8%), treating too many patients per day (29.1%), inadequate injury prevention training (15.9%), unfavorable working conditions (11.6%) (2). The healthcare sector reports a higher incidence of psychosocial risks compared to other sectors. Prioritizing the management of MSDs in the workplace was already crucial before the COVID-19 pandemic to ensure sustainable work ability in the healthcare sector (3).

The COVID-19 pandemic, instigated by the SARS-CoV-2 virus, originated in China before spreading rapidly around the world. It was declared a pandemic by the World Health Organization on March 11, 2020 (4). This crisis placed a significant burden on HCWs, exposing them to a higher risk of contracting the virus (44) as well as increased physical, psychological and social challenges (45). Administration of the SARS-CoV-2 vaccine to HCWs showed very high efficacy against infection in the first months after full vaccination, but the efficacy of the vaccine decreases significantly after the emergence of new variants (5). The serological response to the vaccine was rather inadequate in multimorbid HCWs (6). The escalating patient count, coupled with long hours, limited rest, and heightened work stress, amplified the risk of MSDs among HCWs (7). Those with a history of COVID-19 were even more susceptible, especially to low back disorders (7). Studies on HCWs during the COVID-19 pandemic have revealed significant prevalence rates of MSDs. According to cross-sectional research, 54.2–94.9% of HCWs experienced MSDs during the pandemic (8–11), with frontline workers particularly affected, especially in the neck (73.4%) and upper back (61.4%) regions (10). While it is evident that the pandemic exacerbated MSDs in HCWs (12), comprehensive data comparing pre-pandemic and pandemic prevalence and severity remain sparse. Surveys indicate that 22% of 80 cardio-sonographers experienced exacerbated MSDs symptoms during the pandemic (13). Likewise, altered work routines, spurred by pandemic restrictions, intensified the incidence and intensity of the MSDs among 148 UK podiatrists (14).

This retrospective study aimed to contrast the incidence and duration of sick leaves (SL) due to MSDs, pre-and post-COVID-19 outbreak. We sought to discern the pandemic’s impact on MSDs-related SL, with a focus on specific HCW subgroups, based on age and gender. Our hypothesis was that a heightened incidence and prolonged SL due to the pandemic will be observed, especially among older HCWs. Grasping the SL trends in HCWs during health crises, like the COVID-19 pandemic, is vital since MSDs-related absences have been prevalent in this profession before the pandemic. The insights from this study will guide decision-makers in preemptively addressing MSDs risks in potential future pandemics, ensuring a resilient healthcare system.



2 Materials and methods


2.1 Study population and data collection

We retrospectively analyzed Slovenian national data on SL rates due to the most common work-related MSDs (Table 1) in the “human health activities” division of the NACE Rev. 2 classification of economic activities. The analysis was conducted for the years 2019, 2020, 2021 by gender and age groups: 20.0–44.9 years (younger HCWs), 45.0–64.9 years (older HCWs). Table 2 shows the characteristics of the analyzed sample (i.e., the number of workers in each calendar year for both genders and age groups). The analysis was conducted for 41,292 HCWs in 2019, 45,980 in 2020 and 47,128 in 2021. The data for this study was collected by the Slovenian Institute of Public Health Slovene: Nacionalni inštitut za javno zdravje (NIJZ). The NIJZ collects, analyses and disseminates data on the SL of employees and self-employed persons who are insured under the compulsory health insurance scheme in Slovenia. The source of the data is the certificate of justified absence from work for health reasons (eBOL) and is obtained from healthcare providers. The data collection covers the work force in all economic sectors of NACE Rev. 2 and has a legal basis in the Health Care Databases Act (ZZPPZ - Ur. l. RS 65/00, database NIJZ3) and in the Act on Personal Data Protection (ZVOP-1 - Ur. l. RS 94/07). Article 17 of the Personal Data Protection Act considers scientific research, historical or statistical purposes as lawful processing operations and therefore provides a legal basis for further processing. The sharing of data in this study was also approved by the Ethics Committee of the National Institute of Public Health [approval number: 6310–1/2021–35 (241)]. All data were anonymised at all stages of the study. The study does not contain any data that could be linked to an individual.



TABLE 1 List of the most common work-related MSDs included in the study, by body region.
[image: Table listing musculoskeletal disorders by body region. Upper back includes cervical disk disorders and cervicocranial syndrome. Lower back covers other intervertebral disk disorders and sciatica. Shoulder includes adhesive capsulitis and rotator cuff tear. Elbow contains medial and lateral epicondylitis. Hand and wrist features osteoarthritis and carpal tunnel syndrome. Hip has osteoarthritis. Knee includes osteoarthritis and internal derangement. Ankle lists primary and secondary osteoarthritis. Each entry includes corresponding medical codes.]



TABLE 2 Employed persons in in “human health activities” from NACE Rev. 2 classification by age and sex.
[image: A table displaying data from 2019 to 2021 for two age groups: 20-44 years and 45-65 years. For ages 20-44, men and women's total numbers increase each year, from 25,845 in 2019 to 27,513 in 2021. For ages 45-65, the total grows from 15,447 in 2019 to 19,615 in 2021. Overall totals are 41,292 in 2019, 45,980 in 2020, and 47,128 in 2021.]



2.2 Classification of economic activities

According to the NACE Rev. 2 - Statistical Classification of Economic Activities in the European Community, economic activities are divided into 21 sectors. The NACE Rev. 2 Sector Q, “health and social work activities” contains three divisions: “human health activities” (No. 86), “residential care activities” (No. 87) and “social work activities without accommodation” (No. 88). The “human health activities” division analyzed in our study includes short-or long-term hospitals, general or specialized medical activities (15).



2.3 Data analysis and outcome measures

For the analysis, we received anonymous data in the form of numbers representing the SL rates for the most common work-related MDSs in “human health activities” by sex and age. The average values of SL rates for 2019, 2020, 2021 were used for the analysis. The role of long-COVID-19 syndrome, SARS-CoV-2 vaccination and previous SARS-CoV-2 infection were not considered. First, we analyzed (i) the frequency of spells (SL incidence), expressed as the number of SL cases (case: one SL in a calendar year from January 1 to December 31, regardless of when SL started) per 100 employees in a year and (ii) the severity of MSDs, expressed as the average duration of one sick leave (SL duration). The number of SL cases is considered as the number of completed SL cases of MSDs in a calendar year (January 1–December 31), regardless of when the SL began. The diseases of the musculoskeletal system or connective tissue according to the International Classification of Diseases ICD-10-AM were considered: dorsopathies (M50-M54), shoulder lesions (M75), soft tissue disorders due to use, overuse and pressure (M70), other enthesopathies (M77), synovitis and tendosynovitis (M65), arthropathies (M00-M25) and carpal tunnel syndrome (G56.0). The most common work-related MSDs by body region included in the study and their classification codes are listed in Table 1. Risk ratios and their 95% confidence intervals were calculated using R (version 4.3.1) with the epi.2by2 function in the epiR package.




3 Results


3.1 Workers in “human health activities”

The number of employees in the “human health activities” division from NACE Rev. 2 Sector Q, has increased from 41,292 in 2019 to 47,128 in 2021 (Table 2). They account for 5.2% of the Slovenian workforce. More women (79%) than men (21%) are employed in this division. There are about 1.4 times more younger than older HCWs (16).



3.2 Sick leave incidence

Figure 1 and Table 3 show the SL incidence due to MSDs, by sex, age, and calendar year. In general, the incidence of SL was lower in younger compared to the older group, and this was especially pronounced in women.

[image: Bar chart showing annual sick leave incidence per 100 employees from 2019 to 2021, categorized by age and gender. For ages 20-44, both men and women have similar rates around 5 to 6, with slight increases in 2021. For ages 45-65, rates are higher, especially for women, peaking in 2019.]

FIGURE 1
 Sick leave incidence duo to musculoskeletal disorders among healthcare workers by sex, age, and calendar year.




TABLE 3 Incidence rates (cases per 100 employees) due to MSDs, by sex, age, and calendar year.
[image: Table showing data on average scores by age, gender, and year from 2019 to 2021. For ages twenty to forty-four, men scored 4.8, 5.0, and 6.2; women scored 6.8, 6.6, and 6.8. For ages forty-five to sixty-five, men scored 8.7, 7.5, and 6.4; women scored 16.2, 15.3, and 14.0.]

Men in younger group had the lowest incidence of SL overall, with 4.79 cases/100 persons in 2019. Compared to 2019, the risk of SL was increased for 29% in 2021 in young men (RR = 1.22; CI = 1.12–1.50; p < 0.001). For women in the younger group, the SL incidence was consistent through years (range = 6.64 to 6.83 cases/100 persons). Within the younger group, women had higher SL risk than men in 2019 (RR = 1.42; CI = 1.23–1.85; p < 0.001), 2020 (RR = 1.32; CI = 1.18–1.49; p < 0.001), but not in 2021 (RR = 1.10; CI = 0.98–1.23; p = 0.068).

In the older subgroup, the SL incidence seemed to decline with years. Comparing 2019 to 2021, the risk was higher in 2019, both for men (RR = 1.31; CI = 1.11–1.55; p = 0.002) and women (RR = 1.16; CI = 1.10–1.22; p < 0.001). In the older age group, the differences in incidence between men and women were even more pronounced, with women exhibiting higher SL incidence compared to men in 2019 (RR = 1.87; CI = 1.67–2.09; p < 0.001), 2020 (RR = 2.05; CI = 1.82–2.32; p < 0.001) and 2021 (RR = 2.19; CI = 1.92–2.50; p < 0.001).

In men, the older subgroup had higher SL incidence than the younger subgroup in 2019 (RR = 1.81; CI = 1.55–2.11; p < 0.001), 2020 (RR = 1.49; CI = 1.27–1.74; p < 0.001), but not in 2021 (RR = 1.03; CI = 0.88–1.21; p = 0.675). In women, older subgroup had higher SL incidence than the younger subgroup in 2019 (RR = 2.38; CI = 2.23–2.53; p < 0.001), 2020 (RR = 2.31; CI = 2.17–2.46; p < 0.001) and 2021 (RR = 2.05; CI = 1.93–2.18; p < 0.001).



3.3 Sick leave duration

Figure 2 and Table 4 show the average SL duration by sex, age, and calendar year. Younger subgroups had relatively consistent SL durations through years, with a slight decreasing trend in men (16.6 days in 2019, 16.2 days in 2020 and 14.6 days in 2021), and a slight increasing trend in women (22.1 days in 2019, 22.9 days in 2020 and 24.1 days in 2021). Already in 2019, the average SL duration was substantially longer in the older subgroup (34.1 days in men and 38.2 days in women). The average SL duration was further increased in 2020 (55.4 days in men and 43.6 days in women) and 2021 (56.2 days in men and 43.2 days in women).

[image: Bar chart showing average sick leave duration in days for men and women, aged twenty to forty-four and forty-five to sixty-five, for years 2019 to 2021. Women aged forty-five to sixty-five have the highest durations, with increases observed each year.]

FIGURE 2
 Sick leave duration due to musculoskeletal disorders among healthcare workers by sex, age, and calendar year.




TABLE 4 Sick-leave severity (average sick-leave duration in days), by sex, age, and calendar year.
[image: Table showing unemployment rates by age and gender from 2019 to 2021. For ages 20-44: Men 16.6 (2019), 16.2 (2020), 14.6 (2021); Women 22.1 (2019), 22.9 (2020), 24.1 (2021). For ages 45-65: Men 34.2 (2019), 55.4 (2020), 56.2 (2021); Women 38.2 (2019), 43.6 (2020, 2021).]




4 Discussion

We found that regardless of the COVID-19 pandemic, healthcare facilities can expect the highest incidence and duration of MSDs-related SL in older HCWs of both sexes and then in younger women. MSDs are consistently more common in women, and this sex disparity increases with age. However, during the pandemic, an increase in SL incidence is expected in younger men, while young women will have longer sick leave. The SL incidence among older HCWs is lower during the pandemic, but its duration is much longer. Older HCWs are more vulnerable to changes in SL course during the pandemic.

Younger male HCWs had a significantly lower risk of MSDs than women of the same age in 2019 and 2020, but this was not the case in the 2021 pandemic year. At that time, SL incidence was the same in men and women, reflecting an increase in MSDs in younger men. While younger men and women had a similar MSDs related SL incidence, women stayed at SL much longer on average (24.1 days) than men (14.4 days) (Figure 2). From these observations, we conclude that during the pandemic period, an increased incidence of MSDs should be expected in younger male HCWs and a longer SL duration in younger female HCWs. Among younger males, it is interesting to note; that their MSDs-related SL is on average 2 days shorter in 2021 compared with previous years (Figure 2). It is possible that they returned to work during COVID-19 pandemic before they had fully recovered from MSDs and that they are affected by presentiseem. Literature indicates that 13.6% of frontline physicians reported presenteeism (17), which was also found among nurses and respiratory physical therapists (18). Clearly, HCWs feel a duty to patients and their colleagues to work whenever possible (19). Therefore, it is important to control presenteeism in HCWs because its affects individual’s performance and health (20, 21). In MSDs, delaying treatment have a negative impact on health (22), as it increases disease recurrence (23) and treatment costs (24). Therefore, healthcare managers should pay attention to improve the detection and management of presenteeism in emergencies such as pandemic, especially in younger male HCWs.

Similar to other studies (25, 26), we observed that women are more frequently affected by MSDs, with this gender disparity amplifying with age (27, 28) (Figure 1). Women seem to be at an elevated risk for MSDs compared to men (26, 29), even when undertaking similar work tasks (30), and particularly during prolonged repetitive work (29). Given these findings, it’s imperative for managers to prioritize the well-being of female HCWs, especially those in the older age subgroup, to minimize the risk of MSD-related sick leaves, irrespective of any future pandemic scenarios.

Interestingly, the incidence of MSDs sick leave in older HCWs decreases from pre-pandemic to pandemic (Figure 1), whereas the severity of MDSs increases (Figure 2). The decline in SL incidence intensified with each year of the epidemic, with the greatest decline in 2021 compared with 2019 (31% in men and 16% in women) (Figure 1). It is doubtful that the decline in sick leave reflects the decline in MSDs during the COVID-19 pandemic. It is more likely that measures taken during the pandemic to protect people’s health changed the pattern of sick leave. It is also possible that administration workers (recorded as employees in healthcare activities) who worked from home during the pandemics experienced the MSDs symptoms without taking sick leave. Home-based workers were found to have a higher risk of experiencing MSDs than employees in the locations during the first year of COVID-19 pandemic (31). In parallel with a decrease in SL incidence among older HCWs, we can observe an increase in the duration of average SL during the pandemic (Figure 2). On March 13, 2020, the Ministry of Health of the Republic of Slovenia issued the Order on Temporary Measures to Control the Spread of COVID-19 Infectious Disease (Official Gazette of the Republic of Slovenia, No. 22/20 and 32/20), which states that all specialist examinations and surgical procedures will be canceled for all healthcare providers, except for medical services marked as urgent and very urgent, oncology services, and treatment of pregnant women. This measure also applies to rehabilitation and other non-urgent forms of treatment (32). This order expired on 6/1/2020, but the epidemic was proclaimed again on 11/16/2020 and continued into 2021. It is possible that the disruption of access to healthcare services influenced the more difficult course of MSDs, which was particularly evident among older HCWs. The literature reports that confinement had negatively impacted the musculoskeletal health of patients with MSDs. Up to 35% of them reported worsening health-related quality of life after the COVID-19 pandemic (33). Interventions related to preventing the spread of the SARS-CoV-2 virus negatively impacted early treatment and treat-to-target strategies (34) and reduced the quality of life of people with inflammatory rheumatic diseases and MSDs (35). At the beginning of the epidemic, the Slovenian Association of Occupational, Transport and Sports Medicine Association issued a risk assessment and measures on COVID-19, which states, “If it is necessary to designate some workers to wait at home to ensure safe working conditions in the company, we advise giving priority to the more vulnerable groups of workers,” which include older workers and those with more severe diseases [38]. It is possible that these measures have also contributed to older HCWs being less likely to take sick leave for MSDs, as remaining at home could reduce the need for sick leave. Some other aspects of the MSDs pathogenesis in HCWs with COVID-19 need to be emphasized. Studies on the molecular background of acute and chronic pain have linked TRP channels which are responsible for nociception to COVID-19. The pathophysiology in COVID-19 patients is similar to the effects generated by TRPV-1 stimulation. Therefore, TRPV-1 desensitization could be beneficial for the treatment of COVID-19 and its symptoms, as well as back pain that often accompanies COVID-19 infection (36). The incidence of SARS-CoV-2 infection in HCWs varied widely during the different phases of the pandemic. About a quarter of positive HCWs had an asymptomatic infection, especially in those who were partially or fully vaccinated and in subjects with previous infections (37). The long-term consequences of the pandemic remain a major public health priority. In HCWs, different tissues show different rates of aging after SARS-CoV-2 infection, with lung tissue being more susceptible to accelerated aging (38).

The literature comparing sickness absence among HCWs before and during the COVID-19 pandemic is limited and inconsistent. Edge et al. reported a substantial decrease (29.3%) in sickness absence due to MSDs during the first wave of COVID-19 among HCWs in England. A much smaller decrease (4%) from 2019 to 2020 was observed in primary HCWs from Brazil (46). The higher threshold for sick leave utilization due to illnesses not directly attributable to Sars-CoV-2 infection was possible because of the need to respond to the emergency caused by COVID-19 (47). Sickness absence due to neck and/or back disorders among primary HCWs in Qatar was similar in 2019 and 2020, but was significantly higher in the second wave than in the first wave of COVID-19 (48). On the other hand, we find more data in the literature on the prevalence of MSDs in HCWs during the COVID-19 pandemic. Musculoskeletal pain in the last 7 days was confirmed by 65% of respondents, with 54% reporting the most severe pain in the lower back (39). 73.9% of nurses reported the presence of MSDs symptoms in the last one-year period, with the most common complaint being lower back pain (42%) (40). During the COVID 19 pandemic, 63.9 of dental staff had symptoms of lower back pain over a 12-month period (41).

MSDs are a major cause of work-related morbidity and require the development of strategies to reduce the related absenteeism. Effective management of MSDs improves the health of the workforce and strengthens the resilience of the healthcare system, especially in the face of global health crises. Targeted measures based on the demographics of the healthcare workforce can optimize these outcomes. It would be useful to place a stronger focus on ergonomics and optimizing the work environment in times of high stress, such as during a pandemic. Attention should also be paid to potential presenteeism.


4.1 Limitations and perspectives

Several limitations of this study must be acknowledged. While the data allow for pre-pandemic and pandemic comparisons, they do not consider temporal variations due to other factors that might influence MSDs independently of the pandemic. The study relies on aggregated data that could mask individual differences or unique experiences. The study findings are based on Slovenian national data and may not be generalisable to HCWs in other countries with different healthcare systems or responses to the pandemic, although countermeasures to contain the spread of COVID-19 were likely similar in most western countries. The role of long-COVID-19 syndrome and SARS-CoV-2 vaccination were not considered. The number of previous SARS-CoV-2 infection was not clarified. Future studies could consider interventional approaches to identify effective strategies to reduce MSDs among HCWs during health crises, particularly in the area of ergonomics and optimizing the work environment.




5 Conclusion

This study examined the impact of the COVID-19 pandemic on the incidence and duration of musculoskeletal disorders (MSDs)-related sick leave (SL) among healthcare workers (HCWs). During unprecedented health crises such as the COVID-19 pandemic, different groups of HCWs show distinct SL patterns compared to the pre-pandemic period. Older HCWs are particularly vulnerable to shifts in SL due to MSDs. In this population, the average SL incidence decreased, but the duration of SL increased during the pandemic. This suggests that older HCWs on SL for MSDs generally had a more difficult disease course. Interestingly, the mere incidence of SL during a pandemic may not give a complete picture of the prevalence of non-infectious diseases such as MSDs. The underlying dynamics may be obscured, leading to underestimation or misunderstanding. For example, despite a consistent SL incidence across pandemic years, younger male HCWs have on average a shorter MSDs-related SL compared to their female counterparts. This discrepancy may indicate an insufficient recovery period for young male HCWs, potentially posing long-term health risks. With MSDs being one of the most common work-related diseases, it is crucial for healthcare managers to develop strategies and minimize MSDs-related absenteeism. This not only promotes a healthier workforce, but also a more resilient healthcare system, especially during global health emergencies. Tailored interventions targeting specific HCWs demographic groups could help achieve these goals.
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The prevalence of complementary and alternative medicine (CAM) use among oncology patients ranges from 30 to 80%, particularly higher in the United States compared to Europe. However, limited research exists on the attitudes of healthcare professionals and oncology patients toward CAM, especially within Western evidence-based medical settings. This study aims to address this gap by assessing CAM use prevalence among healthcare professionals and oncology patients and analyzing their cognitive, affective, and behavioral attitudes. Additionally, it explores the influence of sociodemographic factors and personal experiences on these attitudes. A cross-sectional survey was conducted between November 2022 and May 2023 at University Hospital Center Sisters of Mercy, Zagreb, Croatia. The study included 832 participants: 411 oncology patients and 421 healthcare professionals (100 physicians, 321 nurses/technicians). Data were collected using modified versions of the Health Belief Questionnaire (CHBQ) and Integrative Medicine Attitude Questionnaire (IMAQ). Statistical analysis included descriptive methods and tests such as Chi-square, Mann–Whitney U, Kruskal-Wallis, ANOVA, and post hoc Tukey tests. The results showed that 55.6% of oncology patients and 32.2% of healthcare workers had used CAM at least once. Oncology patients were more likely to use CAM than healthcare professionals, and among healthcare professionals, nurses/technicians used CAM more frequently than physicians. Significant differences in attitudes were observed based on sociodemographic factors. Positive attitudes were more common among women, older adults, individuals with lower education levels, nurses/technicians, those with longer work experience, non-oncology healthcare workers, believers, and those with lower incomes. Marital status and place of residence showed no significant effect. This study highlights a gap between cancer patients’ frequent, unsupervised CAM use and healthcare providers’ often skeptical attitudes, particularly among physicians. The findings underscore the need for targeted education for healthcare professionals, development of CAM management guidelines in oncology, and fostering open dialogue between patients and providers to optimize outcomes. Longitudinal research is recommended to explore CAM’s impact on clinical outcomes.
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1 Introduction


1.1 Background

Complementary and Alternative Medicine (CAM) encompasses a broad spectrum of therapeutic approaches and practices that fall outside the boundaries of conventional medicine and are often excluded from mainstream healthcare systems. These methods have historical roots spanning centuries, with contemporary research and application demonstrating their growing relevance, particularly in the field of oncology. Recognizing their potential, numerous countries and institutions, including the World Health Organization, emphasize the importance of researching and integrating CAM into healthcare frameworks to enhance the management of chronic conditions such as cancer (World Health Organization, 2024).

In oncology, CAM is commonly adopted by patients aiming to improve their overall well-being and to address symptoms and side effects stemming from conventional cancer treatments like chemotherapy and radiation therapy. Although these standard therapies are effective, they are frequently associated with debilitating side effects, including nausea, fatigue, pain, and psychological distress. CAM offers a complementary role, providing strategies to alleviate these adverse effects and enhance patients’ quality of life. Data from the National Cancer Institute indicate that nearly 40% of cancer patients engage in CAM practices, with modalities such as herbal medicine, meditation, and manual therapies ranking among the most utilized (National Cancer Institute, 2024).



1.2 Statement of the problem

Despite the growing prevalence of CAM among patients, a significant barrier persists in the form of inadequate communication between patients and healthcare professionals. Many healthcare providers cite limited knowledge of CAM therapies as a critical impediment, often resulting in skepticism and a cautious approach toward their patients’ use of these modalities. This knowledge gap can influence clinical attitudes and hinder the provision of comprehensive care. Providers face a dual imperative: they must address patients expressed needs for additional therapeutic support while ensuring patient safety, particularly concerning potential adverse interactions between CAM and conventional medical treatments. These challenges are exacerbated by a lack of standardized education and robust regulatory frameworks surrounding CAM, underscoring the urgent need for an integrative healthcare paradigm that prioritizes informed decision-making and evidence-based communication (Matjuschenko et al., 2023).

Comprehensive national survey data from 2012 indicate that 33.2% of adults and 11.6% of children in the United States have utilized CAM therapies (Clarke et al., 2015). CAM utilization is especially pronounced among oncology patients, with reported usage rates varying considerably based on cancer type and demographic factors. A systematic study by Davis et al. (2012) highlights a wide range of CAM adoption among cancer patients, spanning 11–95%, while other investigations report usage rates of 30–50% (Bahall and Legall, 2017; Kwon et al., 2019; Jermini et al., 2019). Among adults, the predominant CAM modalities include natural products, deep breathing techniques, yoga, tai chi, meditation, chiropractic interventions, and massage therapy. These practices are primarily employed to address pain management needs, particularly for chronic conditions such as back, neck, and joint pain (Nahin et al., 2024).



1.3 Rationale

The widespread utilization of CAM highlights a growing patient inclination toward exploring alternative healthcare approaches. This increasing prevalence underscores the integration of CAM within healthcare systems globally and signals the necessity for rigorous scientific investigation to evaluate the safety, efficacy, and potential integration of these therapies into standard oncology care. CAM usage among oncology patients demonstrates substantial variation across different regions, shaped by cultural, social, and healthcare system-specific factors.

In Europe, the adoption of CAM among oncology patients is notably high, with approximately 50% of cancer patients reporting its use (Rossi et al., 2015). This trend is consistent with global patterns where CAM is often employed alongside conventional cancer therapies to enhance quality of life and mitigate treatment-related side effects (Ashrafizadeh and Rassouli, 2024). For instance, a Belgian study found that over half of cancer patients utilized natural products, with vitamins being the most consumed, followed by probiotics and herbal supplements (Schils et al., 2023). Similarly, in Germany, about 50% of cancer patients reported using CAM, primarily for improving quality of life and alleviating adverse effects of conventional treatments (Hübner et al., 2023). In Italy, the prevalence of Traditional, Complementary, Integrative, and Alternative Medicine (TCIM) among cancer patients reached 72.3%, with many initiating these therapies after receiving a cancer diagnosis (Bonucci et al., 2022). Poland reported an even higher prevalence, with 85.09% of cancer patients engaging in CAM practices such as vitamin C supplementation, green tea consumption, and prayer (Ślusarska et al., 2020).

This consistent global pattern emphasizes the critical need for comprehensive research to address the clinical and scientific gaps associated with CAM, ensuring its safe and effective incorporation into oncology care.



1.4 Significance


1.4.1 Interest in CAM among healthcare professionals

The interest in CAM is not confined to patients; healthcare professionals also exhibit varying levels of engagement with these practices, influenced by their field of specialization, clinical experience, and personal attitudes. Although many healthcare providers express favorable views of CAM, its practical implementation remains inconsistent. This highlights the pressing need for comprehensive education, training, and professional development to facilitate evidence-based CAM integration into clinical practice. Enhancing healthcare professionals’ awareness and understanding of CAM is essential for ensuring safe and effective therapeutic applications within oncology care frameworks.

For instance, in Saudi Arabia, the prevalence of CAM use among healthcare workers reaches 97%, with attitudes significantly influencing its application (p = 0.007) (Al-Batanony et al., 2023). In New Zealand, healthcare professionals generally demonstrate positive attitudes toward CAM. Approximately 25% of general practitioners (GPs) incorporate CAM into their clinical practice, and 82.3% refer patients to CAM practitioners. Among physiotherapists treating pregnant patients, 48.4% use acupuncture, while 37.3% of midwives recommend CAM therapies. Notably, 26% of GPs and specialists personally utilize CAM for managing their health issues, reflecting significant professional engagement with these modalities (Liu et al., 2021). These trends illustrate that healthcare professionals’ attitudes strongly correlate with their adoption of CAM practices and underscore the necessity of targeted education to align practice with evidence-based standards.

Similar trends have been observed in Croatia, where reported CAM use among healthcare workers varies between 46.8% (Armano et al., 2017) and 82% (Vitale et al., 2014), depending on the study. The most employed CAM methods include herbal remedies and manual therapies. Research highlights distinct differences in attitudes toward CAM among healthcare professionals, with physiotherapists displaying the most positive views, while physicians tend to approach CAM with skepticism (Živčić et al., 2014). Jurković and Racz investigated CAM attitudes among healthcare students, revealing that 64.5% had either personally used or had a family member who had used CAM therapies (Jurković and Racz, 2020). These findings underline the necessity of fostering a balanced understanding of CAM’s benefits and limitations through enhanced professional education to ensure its safe and effective integration into healthcare.



1.4.2 The role of attitudes in CAM adoption

Understanding healthcare professionals’ and patients’ attitudes toward CAM is essential, as these attitudes significantly influence the adoption of these therapies and their impact on treatment outcomes. Zvonarević defines attitude as “an acquired tendency to respond either positively or negatively to persons, objects, or situations outside of ourselves, or to our traits, ideas, or actions,” shaped by cognitive, behavioral, and affective components (Zvonarević, 1985). Employing this three-dimensional model facilitates a comprehensive understanding of how attitudes toward CAM are formed and how they influence decision-making in healthcare.

The cognitive component of attitude encompasses an individual’s beliefs, knowledge, or perceptions about CAM, often shaped by the available information or educational exposure (Ajzen and Fishbein, 1975). The affective component involves emotional reactions, such as affinity, skepticism, or enthusiasm toward CAM practices, which can leave a profound and lasting impression (Eagly and Chaiken, 1993). The behavioral component reflects an individual’s actions or intentions regarding CAM adoption or advocacy (Petty and Cacioppo, 1986).

As a determinant of health-related behaviors, attitudes directly influence decisions about CAM use. For instance, individuals with positive attitudes toward CAM are more inclined to adopt these methods alongside conventional treatments. Education plays a pivotal role in shaping these attitudes, particularly by influencing the cognitive component, which can lead to corresponding changes in emotional and behavioral responses. Studies indicate that favorable attitudes toward CAM are more prevalent among individuals with personal experience or those from cultures with a strong tradition of CAM acceptance. These findings offer a valuable framework for understanding the formation of attitudes and their influence on health behaviors (Eagly and Chaiken, 1993).



1.4.3 Relevance to Croatia

Although global trends in CAM use are well-documented, research on CAM attitudes and practices in Croatia remains limited. This study is among the first in Croatia—and one of the few globally—to examine the perspectives of both oncology patients and their healthcare providers regarding CAM. The study seeks to illuminate current practices, attitudes, and reflections in this area, offering valuable insights to enhance patient-provider communication and support patient empowerment in treatment decision-making.

Understanding the interplay of cognitive, affective, and behavioral components in shaping attitudes toward CAM will enable healthcare strategies to be better tailored for the safe, evidence-based integration of CAM into oncology care. This approach can bridge gaps in knowledge, foster trust, and optimize patient outcomes, ultimately advancing the quality and scope of cancer care in Croatia and beyond.

The main objectives of this study include:

	1. to determine the prevalence of CAM use among healthcare professionals and oncology patients.
	2. to analyze the cognitive, affective, and behavioral components of their attitudes toward CAM.
	3. to explore the relationship between specific sociodemographic variables, personal experiences with CAM, and expressed attitudes toward CAM.





2 Materials and methods


2.1 Study design

This study employed a cross-sectional design to examine the prevalence and attitudes toward Complementary and Alternative Medicine (CAM) among oncology patients and healthcare professionals. Data collection was conducted between November 2022 and May 2023 at the Sisters of Mercy University Hospital Centre in Zagreb, Croatia. Participants were stratified into two groups: oncology patients and healthcare professionals, with the latter further subdivided into physicians and nurses/technicians.



2.2 Participants


2.2.1 Inclusion criteria

Oncology patients: Adults (≥18 years) diagnosed with cancer, irrespective of disease stage or type, who were receiving care at the Sisters of Mercy University Hospital Centre during the study period.

Healthcare professionals: Physicians and nurses/technicians employed at the hospital during the study period, involved either directly or indirectly in oncology care.



2.2.2 Exclusion criteria

Patients or healthcare professionals unable to provide informed consent due to cognitive impairment or language barriers. Healthcare professionals not practicing at the study site during the data collection period.




2.3 Sample size and recruitment

The target sample size was 1,200 participants (approximately 400 oncology patients and 800 healthcare professionals). Stratified random sampling was used to ensure a proportional representation of physicians and nurses/technicians within the healthcare professional group. A total of 832 participants were included: 411 oncology patients and 421 healthcare professionals (100 physicians and 321 nurses/technicians).



2.4 Data collection instruments


2.4.1 Questionnaires

Two tailored questionnaires were developed for oncology patients and healthcare professionals based on validated instruments:

	• The CAM Health Belief Questionnaire (CHBQ): Modified to assess cognitive, affective, and behavioral components of attitudes toward CAM.
	• The Integrative Medicine Attitude Questionnaire (IMAQ): Adapted to capture participants’ perceptions of CAM integration with conventional medicine.

Each questionnaire comprised three sections:

• Demographics: Including age, gender, marital status, education level, income, religious affiliation, and professional experience (for healthcare professionals).

	• Personal Experience with CAM: Frequency of CAM use, reasons for use, and awareness of CAM practices.
	• Attitudes toward CAM: Evaluated using Likert-scale items covering cognitive, affective, and behavioral dimensions.




2.5 Procedure


2.5.1 Recruitment

Eligible participants were approached during their hospital visits or work shifts. Oncology patients were recruited by trained researchers during outpatient or inpatient visits, while healthcare professionals were recruited via departmental meetings and workplace announcements. All participants provided written informed consent prior to participation.



2.5.2 Survey administration

Surveys were administered face-to-face to minimize nonresponse and ensure clarity. Trained interviewers assisted participants in completing the questionnaires, ensuring consistency and accuracy. On average, survey completion required 20–30 min.



2.5.3 Data management

Data was anonymized and entered into a secure database by trained data entry personnel. Responses were double-checked for accuracy and completeness. Identifying information was removed to maintain participant confidentiality.




2.6 Statistical analysis

Descriptive and inferential statistical methods were applied:

	• Descriptive statistics: Frequencies, percentages, means, and standard deviations were used to summarize demographic characteristics and CAM usage patterns.

Inferential statistics:

	• Comparisons: Chi-square, Mann–Whitney U, and Kruskal-Wallis tests were used for group comparisons.
	• Correlations: Spearman’s correlation coefficient was calculated to assess relationships between variables.
	• Analysis of Variance (ANOVA): Conducted to compare attitudes across subgroups, with post hoc Tukey tests applied where appropriate.

Normality of data distribution was tested using Kolmogorov–Smirnov and Shapiro–Wilk tests. Statistical significance was set at p < 0.05. All analyses were performed using IBM SPSS Statistics, Version 26.0.



2.7 Ethical considerations

Ethical approval was obtained from the Ethics Committee of the Sisters of Mercy University Hospital Center. The study adhered to the principles of the Declaration of Helsinki, Nuremberg Code, and Croatian legislation on patient rights and data protection. Participants were assured of their anonymity and the confidentiality of their data. Written informed consent was obtained from all participants, who were free to withdraw from the study at any time.



2.8 Questionnaires

Two tailored questionnaires were used: one for healthcare professionals and one for oncology patients. These were developed specifically for this study with minor modifications to previously validated instruments, namely the CAM Health Belief Questionnaire (CHBQ) (Lie and Boker, 2004) and the Integrative Medicine Attitude Questionnaire (IMAQ) (Schneider et al., 2003).


2.8.1 Pilot testing

Permission must be obtained for the use of copyrighted material from other sources (including the web). Please note that it is compulsory to follow the figure instructions.



2.8.2 Structure of the questionnaires


2.8.2.1 Demographic information

For oncology patients, the demographic section included eight questions covering: gender, age, marital status, education level, place of residence, religious affiliation, income level, and self-assessed health status.

For healthcare professionals, the demographic section included 11 questions: years of professional experience, specific profession, and whether they worked directly in oncology.



2.8.2.2 Attitudes about CAM

The second section focused on assessing attitudes regarding CAM, including:

	a. Integration of CAM with conventional medicine.
	b. Incorporation of CAM into medical education.
	c. Perceived efficacy of CAM therapies.
	d. Reasons for CAM usage.
	e. Evaluation of therapeutic effectiveness of individual techniques.



2.8.2.3 Personal experience with CAM

The third section explored personal experiences with CAM, including:

a. History of CAM usage.

b. Frequency of use.

c. Reasons for utilization.

d. Expectations and perceived benefits.

	e. Adverse effects, if any.
	f. Communication with medical professionals about CAM use.
	g. Sources of information.
	h. Satisfaction with CAM practitioners’ services.
	i. The financial burden associated with CAM therapies.

This comprehensive design facilitated a detailed exploration of oncology patients’ and healthcare professionals’ sociodemographic determinants, attitudes, and personal experiences with CAM, providing critical insights into its usage and perceptions.





2.9 Data processing methods

During statistical analysis, both descriptive and inferential statistical methods were employed. Descriptive analysis involves presenting data in tables using absolute frequencies, percentages, and measures of central tendency, including the arithmetic mean, standard deviation, and minimum and maximum values. Spearman’s correlation coefficient (r) was calculated on a scale of −1 to 1 to assess relationships between variables and categories, indicating the direction (positive or negative) and intensity of correlations. Based on the data distribution, parametric or non-parametric statistical methods were applied, with normality tested using the Kolmogorov–Smirnov and Shapiro–Wilk tests. Statistical significance was evaluated through the Chi-square, Mann–Whitney U, and Kruskal-Wallis tests. Differences among the three groups were assessed using ANOVA and post hoc analysis with the Tukey test.

The significance of all tests during testing was set at 5%, representing a confidence level of 95%. The IBM Corp. statistical program was used for statistical processing. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp.




3 Materials and methods


3.1 Sociodemographic characteristics of the respondents

The study included 832 participants, with 411 oncology patients and 421 healthcare professionals (100 physicians and 321 nurses/technicians). The gender distribution showed a predominance of female respondents (70.6%), with women making up 57.4% of oncology patients and 88.2% of nurses/technicians, compared to 68% of physicians. This highlights a gender imbalance in the healthcare professional strata, particularly among nursing staff, which may influence attitudes toward CAM given prior research linking gender with CAM perceptions. Age distribution revealed that most oncology patients were over 60 years old (44.3%), whereas healthcare professionals were predominantly in younger age groups, with 26.5% of nurses and technicians aged 21–30 years. This difference in age distribution may partly explain variations in CAM attitudes and usage, as older individuals often report higher CAM engagement (Tables 1–8).



TABLE 1 Descriptive data of respondents (sex, age, marital status, education level, place of residence, religious affiliation, socioeconomic status, length of employment, employment in oncology).
[image: Table displaying demographic and professional characteristics of physicians, nurses, and patients. Categories include sex, age, marital status, education level, place of residence, religious affiliation, income level, work experience, and employment in oncology. Each characteristic is divided by subgroup with corresponding totals.]



TABLE 2 Level of agreement with statements “Do you currently use, or have you previously used, any other remedies or methods for treating illness besides those prescribed by your doctor?” and “How often do you currently (or have you previously) use/practice CAM?”.
[image: A table comparing the use of alternative remedies and CAM practices between patients and healthcare workers. It shows the number and percentage of those who have used other remedies: 55.6% of patients and 32.2% of healthcare workers answered "Yes". For CAM usage frequency, 27.3% of patients use it every day, while most healthcare workers, 56.6%, never use it. Total counts are included for both groups.]



TABLE 3 Significance of differences between strata and substrata using Tukey’s test for the statements “Do you currently use, or have you previously used, any other remedies or methods for treating illness besides those prescribed by your doctor?” and “How often do you currently (or have you previously) use/practice CAM?”.
[image: A table displaying the mean differences in responses among physicians, nurses, and patients regarding the usage and practice of complementary and alternative medicine (CAM). Columns include strata and substrata, mean differences with asterisks indicating significance, standard error, significance levels, and 95% confidence intervals with lower and upper bounds. Significant differences are marked with an asterisk (*).]



TABLE 4 Comparison based on the question “Do you currently use, or have you previously used, any other remedies or methods for treating illness besides those prescribed by your doctor?”.
[image: Table showing the use of remedies other than prescribed treatments among different demographics. It includes data on strata, sex, age, marital status, educational level, substrata, work experience, oncology employment, area of residence, religious affiliation, income level, and self-rated health. Percentages for "Yes" and "No" responses are detailed per category, with statistical significance denoted by chi-squared values and p-values, highlighting significant results for some categories.]



TABLE 5 Comparison based on the question “How often do you currently (or have you previously) use/practice CAM?”.
[image: A table compares the frequency of CAM practice among different demographic groups, including patients and healthcare workers, categorized by factors like sex, age, marital status, education level, substrata, work experience, oncology employment, area of residence, religious affiliation, income level, and self-reported health status. Each category shows the number and percentage for those who use CAM rarely/occasionally or once a week/every day, along with p-values indicating statistical significance for each factor.]



TABLE 6 Significance of differences between strata and substrata using Tukey’s test.
[image: A table comparing responses of physicians, nurses, and patients regarding Complementary and Alternative Medicine (CAM) usage. Categories include personal usage, family usage, patient encounters, willingness to use CAM if affordable, and likelihood of seeking CAM therapy. Columns show mean differences, standard errors, significance values, and confidence intervals. Notable differences (*) are highlighted in several categories, indicating statistical significance.]



TABLE 7 Level of agreement with the statement “Although they do not talk about it, patients use some form of CAM therapies in practice” by respondent groups.
[image: Table depicting responses to the statement, "Although they do not talk about it, patients use some form of CAM therapies in practice." The columns represent two strata: Patients and Healthcare Workers (HCW), each with counts (N) and percentages (%). Among patients, 2.4% strongly disagree, 7.6% mostly disagree, 24.6% neither agree nor disagree, 44.1% mostly agree, and 21.2% strongly agree. Among HCWs, 4.0% strongly disagree, 11.4% mostly disagree, 32.9% neither agree nor disagree, 32.7% mostly agree, and 19.9% strongly agree. Total responses: 832, with similar trends across both groups.]



TABLE 8 Significance of differences between groups and subgroups using Tukey’s test.
[image: Table showing the mean differences in the perception of Complementary and Alternative Medicine (CAM) therapies among physicians, nurses, and patients. Significant differences include physicians versus nurses (-0.680), physicians versus patients (-0.755), and nurses versus physicians (0.680). The standard error and significance values are provided for each comparison, with confidence intervals indicating the range of values. The table notes that patients use some form of CAM therapies in practice, although they do not discuss it.]



3.2 Widespread application of certain methods and techniques from the spectrum of CAM and integrative medicine among healthcare workers and oncology patients

The analysis demonstrated that 55.6% of oncology patients and 32.2% of healthcare professionals had used CAM at least once, with statistically significant differences between these groups (p < 0.05). Notably, 27.3% of patients reported using CAM daily, compared to only 4.5% of healthcare professionals, further emphasizing the higher reliance on CAM among patients. These findings highlight a stronger inclination among patients to integrate CAM into their health routines, with a notable segment of the patient population engaging in daily CAM practices. In contrast, HCWs exhibit a more reserved approach, with a majority either rarely using or completely abstaining from CAM. This divergence underscores the differing perspectives and practices between these two groups, suggesting the need for further investigation into the factors driving CAM adoption and its role in healthcare settings.

The analysis of CAM usage among patients, nurses, and physicians reveals significant differences in engagement. Patients report the highest use of CAM, with a statistically significant higher likelihood compared to both nurses (mean difference: 0.180, p < 0.001) and physicians (mean difference: 0.457, p < 0.001). Nurses also engage more with CAM than physicians (mean difference: 0.277, p < 0.001).

In terms of frequency, patients practice CAM significantly more often than nurses (mean difference: 1.435, p < 0.001) and physicians (mean difference: 0.827, p < 0.001). Nurses also report higher frequencies than physicians (mean difference: 0.680, p < 0.001).

These findings highlight a clear gradient in CAM engagement, with patients being the most frequent users, followed by nurses and then physicians. The data underscores the importance of improving awareness and education about CAM among healthcare professionals to better align their practices with patient preferences and support informed decision-making.



3.3 Personal experience of applying CAM

The analysis reveals significant differences in CAM use across demographic and professional groups. Patients reported substantially higher CAM use (62%) compared to healthcare workers (38%) (p < 0.001), with nurses (35.1%) being more frequent users than physicians (2.7%). Women were significantly more likely to use CAM (76.1%) than men (23.9%) (p = 0.002), and middle-aged individuals (41–60 years) showed the highest prevalence of CAM use (p = 0.001).

Higher education and lower income were also associated with greater CAM use, with those holding a master’s degree (29.9%) and earning less than €1,000 (33.4%) being the most frequent users (p = 0.004, p < 0.001). Individuals with “poor” or “neither good nor poor” health reported higher CAM engagement compared to those in “good” or “very good” health (p = 0.001).

These findings underscore that CAM use is more prevalent among patients, women, and those with higher education or perceived health challenges, highlighting the need for tailored healthcare strategies to ensure informed and safe CAM integration.

The analysis revealed significant differences in the frequency of CAM use among patients and healthcare workers. Patients were significantly more likely to use CAM regularly (79.9%) compared to healthcare workers (20.1%) (p < 0.001). Frequent CAM use was most common among individuals aged 41–60 years and those with secondary education (52.3%) (p = 0.009, p = 0.005). Patients reported the highest frequent use (79.9%), followed by nurses (18.8%) and physicians (1.3%) (p < 0.001). Urban residents were more likely to use CAM frequently (77.2%) than rural residents (22.8%) (p = 0.038). These results emphasize the need to consider demographic and professional differences in CAM integration efforts.

The analysis reveals significant differences in CAM-related experiences and attitudes among patients, nurses, and physicians. Patients reported the highest personal use of CAM methods compared to physicians (mean difference: 1.349, p < 0.001) and nurses (mean difference: 0.044, p = 0.919). Similarly, family or close connections using CAM were more commonly reported by nurses and patients than by physicians (mean difference: 0.956 and 0.579, p < 0.001).

While financial constraints did not significantly impact patients’ likelihood of using CAM compared to nurses (mean difference: 0.070, p = 0.706), both groups reported substantially higher interest in seeking CAM therapies than physicians (mean difference: 1.285–1.455, p < 0.001). These findings underline the varying perceptions and experiences of CAM among different professional groups and patient populations, highlighting the need for tailored educational and integrative approaches.



3.4 The three-dimensional component of attitude

The data indicates a notable consensus among both patients and healthcare workers (HCWs) that patients often use some form of CAM therapies without discussing it openly. The most significant finding is the broad agreement among both patients and healthcare workers (HCWs) that CAM therapies are used by patients but often not openly discussed. Specifically, 65.3% of patients and 51.7% of HCWs either “mostly agree” or “strongly agree” with this statement, indicating that the use of CAM is widely perceived as a common, yet under-communicated practice. The behavioral analysis revealed that healthcare professionals, particularly physicians, rarely discuss CAM with patients, with only 14.5% of professionals reporting frequent CAM-related discussions. This contrasts sharply with patients’ high CAM usage rates, underscoring a critical gap in communication and guidance. This highlights the need for better communication between patients and HCWs about CAM use to ensure its safe and effective integration into healthcare.

The key finding from this data is the significant difference in perceptions between physicians and patients, as well as between physicians and nurses, regarding the use of CAM therapies by patients. Physicians are less likely to agree that patients use CAM therapies than both nurses (mean difference = −0.680, p < 0.001) and patients (mean difference = −0.755, p < 0.001). Conversely, there is no significant difference in perceptions between nurses and patients (mean difference = −0.075, p = 0.564). This suggests that nurses and patients share a more aligned understanding of CAM usage, while physicians are comparatively less aware or less inclined to acknowledge the prevalence of CAM use among patients.



3.5 Attitudes about the general reasons for using certain methods and techniques from the spectrum of cam and integrative medicine among health workers who care for oncology patients

In the following, an analysis of the degree of acceptance of claims about the reasons for using CAM is shown in percentages (Table 9), and their analysis is performed using the Tukey test (Table 10), which gives us statistical significance between and within groups.



TABLE 9 Level of agreement with statements on reasons for using cam between groups.
[image: A table comparing patient responses regarding views on conventional medicine and CAM (Complementary and Alternative Medicine). Categories include reliance on technology, holistic treatment, dissatisfaction with healthcare systems, drug side effects, patient involvement in treatment, alignment with beliefs, media influence, and attitudes in advanced illness stages. Responses range from "Strongly disagree" to "Strongly agree" with percentages provided for each group of patients.]



TABLE 10 Reasons for using CAM analyzed by Tukey’s test.
[image: A detailed table compares perceptions among physicians, nurses, and patients regarding conventional and alternative medicine. It includes columns for substrata, mean differences, standard error, significance, and confidence intervals across multiple statements about medicine's technology basis, treatment approach, therapeutic capabilities, healthcare worker attitudes, healthcare system dissatisfaction, belief in alternative medicine, fear of side effects, patient activity in treatment, alignment with personal beliefs, media influence, and hope in illness stages. Significant differences are marked with asterisks.]

Patients and healthcare workers (HCWs) showed notable dissatisfaction with aspects of conventional medicine, including its reliance on technology (30.6%), lack of holistic care (40.2%), and limited therapeutic outcomes (47%). Many also expressed concerns about the healthcare system’s inefficiencies, such as long waiting times and costs, with higher dissatisfaction among HCWs (52.8%).

A majority (65.2%) believed that CAM offers solutions where conventional medicine falls short, with 58% emphasizing the importance of patient-centered care. Fear of side effects from conventional treatments (52.2%) and alignment with personal beliefs and values (49.4%) further contributed to the appeal of CAM. Media influence was a factor for some (36.9%), while emotional needs, particularly in critical illness stages, led 83.4% to turn to CAM as a source of hope, regardless of evidence (Tables 11–13).



TABLE 11 Cronbach’s alpha coefficient for attitude components.
[image: Table showing attitude components with their corresponding Cronbach's alpha and number of items. Cognitive: 0.948, 30 items; Behavioral: 0.825, 13 items; Emotional: 0.836, 13 items.]



TABLE 12 Relationship of sociodemographic characteristics to attitude components.
[image: A statistical table presents Mann-Whitney U tests comparing groups such as patients and health care workers (HCWs), sex, marital status, occupation, employment in oncology, and area of residence across behavioral, emotional, and cognitive strata. Key columns include sample size (N), mean rank, sum of ranks, Mann-Whitney U, Wilcoxon W, Z scores, and asymptotic significance (2-tailed). Significant p-values (less than 0.05) are highlighted and include emotional states between patients and HCWs (p = 0.030), cognitive differences by sex, marital status, occupation, oncology employment, and cognitive strata by employment and residency.]



TABLE 13 Relationship of sociodemographic characteristics to attitude components.
[image: A detailed table presents statistical analyses of various demographic factors on behavioral, emotional, and cognitive outcomes by age, education level, work experience, religious affiliation, and income level. Columns include sample size (N), mean rank, Kruskal-Wallis H statistic, degrees of freedom (df), and asymptotic significance (Asymp. Sig.). Significant p-values are highlighted in bold, indicating statistically significant differences across subgroups at conventional thresholds.]

These findings underscore the emotional, practical, and philosophical drivers of CAM adoption, highlighting the need for integrative approaches in healthcare.

The analysis reveals distinct attitudes toward conventional medicine and CAM among physicians, nurses, and patients. Physicians were less critical of conventional medicine, showing significantly lower agreement than nurses and patients that it is overly based on technology (−0.393 and −0.549, respectively) or fails to treat the person holistically (−0.661 and −0.770).

Nurses expressed more dissatisfaction with therapeutic capabilities and attitudes in conventional medicine compared to physicians (0.367 and 0.627). Patients were even more dissatisfied than nurses regarding provider attitudes (0.759). Fear of drug side effects was higher among patients compared to physicians (0.390), and nurses also reported greater concern than physicians (0.360).

Patients and nurses showed a stronger desire for active patient involvement in treatment compared to physicians (0.512 and 0.195, respectively). CAM’s alignment with personal beliefs was valued more by nurses than physicians (0.568) and by patients compared to physicians (0.315). Patients were also more influenced by media and advertisements promoting CAM than both physicians (0.785) and nurses (0.634). In terminal illness, nurses were more likely than physicians to note that patients grasp at any hope, even without evidence (0.200).

These results highlight differing perspectives on healthcare and CAM, emphasizing the importance of tailored, integrative approaches to address these attitudes.



3.6 Cronbach’s alpha coefficient

A comprehensive analysis of the reliability of the measurements, specifically the internal consistency of the particles, was carried out. The internal consistency coefficient, a generalized form that measures the measuring instrument’s internal consistency, was calculated. This coefficient, measured by Cronbach’s Alpha reliability coefficient, provides a thorough and valid understanding of the reliability of the measurements.

The reliability analysis for the attitude components reveals strong internal consistency across all dimensions. The cognitive component shows excellent reliability with a Cronbach’s Alpha of 0.948 across 30 items, indicating a high level of agreement among responses related to beliefs and knowledge about CAM. The behavioral component demonstrates good reliability with a Cronbach’s Alpha of 0.825 across 13 items, reflecting consistent patterns in reported behaviors or intentions to act regarding CAM. Similarly, the emotional component also exhibits good reliability, with a Cronbach’s Alpha of 0.836 across 13 items, capturing stable emotional responses and attitudes toward CAM.

These results confirm that the measures for all three components of attitudes—cognitive, behavioral, and emotional—are robust and suitable for further analysis.

The group of statements describing the cognitive component of the attitude includes the following statements:


“CAM should be integrated with the methods of classical, official medicine”; “Treatment with CAM should be fully covered by Croatian Insurance Fund”; “CAM therapies should be available to patients at the level of primary health care”; “CAM includes ideas and methods whose integration into the system of classical medicine can benefit everyone”; “Clinical medicine should integrate the best of CAM and classical medicine”; “Healthcare workers should be trained to talk with patients about the most frequently applied methods of CAM”; “I know the difference between complementary and alternative medicine”; “During education through verified curricula, healthcare workers should be educated in the field of CAM”; “Health workers should have formal education in the field of CAM”; “During their formal education, healthcare professionals receive very little or no information about CAM”; “Health care professionals do not have enough knowledge to be able to talk with patients about the possibilities of application and effectiveness of CAM”;
“Education in the field of CAM should be an integral part of educational plans and programs for all members of health professions”; “CAM education should be systematically integrated into various classical health contents (from anatomy to internal medicine and health care) at all levels of education, both theoretically and practically”; “Persons who apply CAM and are not health professionals are ordinary charlatans and should be banned from working (R)”; “CAM therapists should go through the licensing system like health workers of classical medicine”; “There should be specialization in CAM therapy”; “CAM therapy should only be practiced by doctors (R)”; “The state should determine who may practice and provide CAM”; “Physical and mental health is maintained by internal energy or life force”; “Health and illness are a reflection of the balance between life-enhancing and destructive forces”; “The body is self-healing and the task of the health worker is only to assist in the healing process”;
“The patient’s symptoms must be considered indicative of a general imbalance or dysfunction affecting the entire body”; “The patient’s expectations and attitudes must be integrated into the health care process”; “Complementary and alternative methods are a threat to public health (R)”; “Therapies that have not been tested according to scientific principles must be banned (R)”; “The effects of CAM therapy are most often the result of a placebo effect (R)”; “CAM therapies include ideas and methods from which classical medicine can profit”; “Most CAM therapies stimulate the body’s natural healing powers”; “Answers to questions in medicine that we do not know the answer to today lie in the folk tradition and knowledge of our ancestors”; “Attitude that CAM will help where classical medicine can no longer help.”



The following statements are included in the group of statements that describe the behavioral component of the attitude (the ability to act toward the object of the attitude):


“Although they do not talk about it, patients in practice use some of the therapies from the field of CAM”; “Among doctors there is strong resistance to the use of CAM in patients who are involved in diagnostic and therapeutic processes”; “Records should be kept on the application of CAM in the patient’s health record/documentation”; “When taking an anamnesis, anamnestic data on CAM applications should be taken”; “The patient must inform his medical team about the application of CAM”; “Patients should consult their doctor or therapist before using CAM”; “I would like that, through formal educational programs, healthcare professionals acquire enough knowledge to be able to have a qualified discussion with interested patients about the possibilities of application and effectiveness of CAM”; “CAM therapy is in principle dangerous for the patient and should be avoided (R)”; “I believe in the Divine/Higher Power and its healing powers”; “The desire for the patient to take a more active role in his treatment”; “Greater compatibility of CAM methods with personal life attitudes”; “Influence of media and advertising”; “In the stages of the disease, patients cling to every hope regardless of the lack of evidence of effectiveness”;
 

The group of statements describing the emotional component of the attitude (feelings toward the object of the attitude) includes the following statements:


“I am happy that there are complementary and alternative treatment methods”; “I am sad that there is too little talk about CAM methods and that they are rarely used”; “I am surprised by people who do not understand that the motive of CAM therapists is to make money and not the welfare of patients (R)”; “I am proud of those health workers and patients who can openly discuss the benefits and dangers of using CAM”; “I would like it if health workers had formal education from CAM”; “It angers me when people use CAM methods believing in their effectiveness (R)”; “Health workers (doctors, nurses…) are ashamed to talk about CAM with their colleagues”; “I am excited by the thought of the possibilities that may be hidden in CAM methods”;
 

A test of the difference in the observed factors concerning the observed indicators was carried out. We used the Mann–Whitney U test and the Kruskal–Wallis’s test, two non-parametric statistical tests, to determine whether there are statistically significant differences in the attitudes observed for each of the three components of the attitude for individual sociodemographic characteristics of the respondents. These tests are particularly useful when the data does not meet the assumptions of normality and homogeneity of variance, which is often the case in social science research.

The analysis of attitudes toward CAM revealed significant differences across certain demographic and professional categories based on strata, sex, marital status, occupation, oncology employment, and area of residence, supported by specific mean rank values, while others showed no substantial variation. The findings highlight the stronger emotional and cognitive alignment with CAM among patients compared to HCWs, with significant differences in mean ranks across these groups. Women consistently displayed higher scores across all attitude components. Among HCWs, nurses demonstrated significantly more favorable attitudes than physicians, with large differences in mean ranks. Interestingly, HCWs in oncology showed lower emotional and cognitive attitudes, suggesting a cautious approach within their field. In contrast, marital status and area of residence did not significantly influence attitudes, emphasizing the dominant role of professional roles and gender over personal relationships or geographical location.

The analysis explored the impact of demographic and socio-economic variables on attitudes (behavioral, emotional, and cognitive) toward CAM, revealing significant trends and insights across age, education, work experience, religious affiliation, and income levels. The findings suggest that age, education, work experience, religious affiliation, and income significantly influence attitudes toward CAM, particularly for cognitive and behavioral dimensions. Older individuals and those with longer work experience or lower incomes exhibit more favorable cognitive attitudes, while behavioral attitudes are more positive among religious individuals and those with moderate income levels. These results highlight the importance of socio-demographic contexts in shaping CAM-related attitudes.

From the tables shown above, it can be concluded that occupation, gender, age, level of education, material income, length of service for all respondents in all three attitude components, work in oncology in the emotional and cognitive components, and religious commitment in the behavioral component are factors which lead to statistically significant differences in attitudes. At the same time, area of residence and marital status do not affect the incidence of statistically significant differences in attitudes.




4 Discussion

This study provides a detailed examination of the use and perception of Complementary and Alternative Medicine among oncology patients and healthcare professionals in Croatia. The findings reveal significant disparities in CAM utilization and attitudes, shaped by both professional roles and sociodemographic factors. These insights underscore the need for targeted educational and policy initiatives to improve the integration of CAM into oncology care.


4.1 Prevalence of CAM use and patterns

The study found that 55.6% of oncology patients had used CAM at least once, compared to 32.2% of healthcare professionals, with statistically significant differences observed (p < 0.05). This aligns with global findings that patients often seek alternative approaches to alleviate symptoms, manage treatment side effects, and improve overall quality of life. For oncology patients, the appeal of CAM may lie in its perceived holistic and patient-centered nature, particularly in managing chemotherapy- and radiotherapy-induced side effects such as nausea, fatigue, and stress (Alsharif, 2021).

Among healthcare professionals, nurses and technicians exhibited a higher inclination toward CAM use compared to physicians. Specifically, 27.3% of patients reported using CAM daily, compared to only 4.5% of healthcare workers, highlighting a significant gap in engagement and acceptance. These results mirror international studies showing nurses’ more favorable attitudes toward CAM, potentially due to their patient-focused roles, which often emphasize holistic care (Bou-Young et al., 2023). Conversely, physicians’ lower usage rates reflect their concerns about the lack of robust evidence for CAM efficacy and safety, particularly regarding drug-herb interactions (Berretta et al., 2022).

A systematic review of literature from 2002 to 2017 revealed that 52% of medical specialists accepted CAM, with the highest acceptance observed in family medicine, followed by psychiatry and neurology, while the lowest acceptance was noted in surgery. The overall CAM utilization rate was 45%, with the highest usage reported in obstetrics and gynecology, followed by family medicine, psychiatry, and neurology, and the lowest in surgery (Phutrakool and Pongpirul, 2022).

The prevalence of CAM use among healthcare workers in Trinidad and Tobago was notably high, with an overall rate of 82.3%. This includes 92.4% of nurses, 83.3% of pharmacists, 77.1% of other healthcare providers, and 64.9% of doctors. Despite this high use, knowledge of CAM could have been higher, particularly among physicians, with many health professionals reluctant to recommend or refer patients to CAM physicians (Bahall and Legall, 2017).

The level of education plays a significant role in influencing the use CAM among oncology patients and healthcare professionals. Higher educational attainment is associated with increased CAM utilization, likely due to improved access to information and resources, enabling more informed decision-making. The findings of this study indicate that individuals with tertiary education are more likely to adopt CAM methods compared to those with secondary or lower education levels (p = 0.004). Similarly, research conducted in Iran highlights a correlation between the educational level of healthcare workers and their use of CAM, with those possessing higher education being more inclined to engage with CAM modalities (Jafari et al., 2021).

Additionally, research has demonstrated that healthcare professionals who have used CAM modalities are more likely to recommend them to their patients, emphasizing the importance of education and training in enhancing CAM knowledge and recommendations (Jafari et al., 2021). An analysis of a study conducted in Italy revealed that higher education was a significant predictor of CAM use, with an odds ratio of 1.96, indicating that patients with higher education levels were nearly twice as likely to use CAM compared to those with lower educational attainment (Berretta et al., 2016).

Educated patients often have better access to information about CAM, which may influence their decision to use these therapies. They may seek CAM as a complementary approach to conventional treatments, driven by a desire for a holistic approach and greater control over their health (Hutten et al., 2022). Higher education levels may also correlate with a more remarkable ability to critically assess the benefits and risks of CAM, leading to more informed, evidence-based decisions about its use (Balneaves et al., 2022).

This study identifies a significant gender difference in favor of women regarding the use of CAM, a well-documented trend in the literature. Women generally exhibit a stronger preference for holistic approaches. For instance, research conducted in Croatia in 2015 highlighted female gender as a predictor of CAM utilization (Kust et al., 2016). Similarly, a study in Saudi Arabia reported that a significantly higher proportion of women (61.8%) used CAM compared to men (40.0%; p = 0.001), emphasizing the role of gender in CAM prevalence among oncology patients (Almouaalamy et al., 2023).

A multi-institutional study in the United States (2021–2022) also identified gender as an independent variable influencing CAM use in oncology patients, with 86% of women utilizing CAM compared to 78% of men (p < 0.01) (Hutten et al., 2022). Furthermore, a one-year study in New Jersey found that female gender, younger age, and divorced or single marital status were significantly associated with initiating CAM therapy after a cancer diagnosis. Specifically, women were 1.7 times more likely than men to start CAM therapies post-diagnosis (Perlman et al., 2013). This information provides a comprehensive understanding of the role of gender in CAM use, empowering healthcare professionals to consider this factor in their practice.

The findings of this study identify younger age (40–60 years) as a significant predictor of the use of complementary practices. This age difference in CAM use could have implications for the design of CAM education and counseling programs, as younger patients may have different information needs and preferences. Similarly, Kust et al. reported that CAM users had a mean age of 60, compared to 64, among non-users (Kust et al., 2016).

Research conducted in Turkey in 2021 revealed a higher prevalence of CAM use among oncology patients aged 55–64. This study emphasized the critical role of healthcare professionals in assessing and educating cancer patients about CAM use, particularly given its high prevalence among older patients undergoing treatment (Genc and Bulut, 2024). Similarly, a 2020 study in Germany linked younger age (<62 years) to an increased likelihood of CAM use among cancer patients (p = 0.02) (Wolf et al., 2022).

This study did not identify marital status, length of service, area of residence, or religious affiliation as predictors of CAM use. Research conducted in Turkey in 2014 also shows that marital status did not have a statistically significant effect on the use of CAM in patients receiving chemotherapy (Doğu et al., 2014), and the same is stated by Dhanoa et al. (2014). Kust et al. state that the probability of using CAM among divorced persons is higher than among those who are married (Kust et al., 2016), while a study conducted in Korea among older adult oncology patients points out that having a spouse is significantly associated with CAM use, which suggests that marital status may influence the likelihood of CAM use, potentially due to spousal support and encouragement (Chang et al., 2024). Genc and Bulut emphasize the importance of marital support in a study conducted in Turkey, where married individuals show a significantly higher probability of using CAM (Genc and Bulut, 2024).

A systematic review of the literature by Alsharif found an association between marital status and the prevalence of CAM use among oncology patients (Alsharif, 2021). Seven studies indicated that married individuals were more likely to use CAM than their unmarried counterparts. However, three studies reported no significant relationship between marital status and CAM utilization. These findings suggest that while marital status may influence CAM use, all studies do not consistently observe the association.

While this research does not explicitly identify religious attitude as a predictor of CAM use, several studies have shown that religious affiliation significantly influences the use of CAM (Pedersen et al., 2013; Heller et al., 2021). Individuals with strong religious or spiritual attitudes are more likely to engage in CAM practices, often seeing them as complementary to their faith. This relationship is observed in different religious contexts and health conditions, indicating a broader pattern of CAM use among religious individuals (Dima-Cozma and Cozma, 2012; Wirgues et al., 2020).

The tendency of healthcare professionals to incorporate CAM varies across specialties, with some fields showing a stronger preference for its integration. This inclination is influenced by factors such as the perceived benefits of CAM, level of knowledge, and specific patient needs. In this study, healthcare professionals outside of oncology were more likely to use CAM, possibly because oncology and hematology professionals are more aware of CAM’s potential risks and benefits, particularly regarding drug-herb interactions. In New Zealand, healthcare professionals in general practice, physiotherapy, and midwifery are particularly inclined to use CAM. Around 25% of general practitioners practice CAM, and 82.3% refer patients to CAM practitioners (Liu et al., 2021). Primary care providers, in particular, tend to be more open to using CAM therapies compared to specialists, likely due to patient demand and their holistic approach to care (Martz et al., 2006).

In contrast to this study, where area of residence is not a predictor of CAM use, a 2012 study in the Philippines found a higher prevalence of CAM use among rural respondents (68.4%) compared to urban respondents (51.5%), suggesting that the type of community significantly influences CAM utilization (Dahilig and Salenga, 2012).

While the income level among oncology patients is not frequently analyzed as a direct predictor of CAM use, several studies have examined factors influencing CAM use in this population. These studies suggest that, although income is not typically documented as a predictor, other demographic factors, such as education level, play a significant role in CAM use, which can indirectly reflect higher income levels (Berretta et al., 2016). This study aligns with previous research indicating that higher-income individuals are more likely to use CAM (Kust et al., 2016; Xu, 2009).

The relationship between healthcare workers’ income and their use of CAM is complex, influenced by various socioeconomic and demographic factors. Although income is a significant determinant of CAM use, it interacts with other factors such as education, cultural background, and access to conventional health care. Evidence suggests that higher income levels may correlate with increased CAM use, but this relationship varies across populations and contexts (Tor-Anyiin et al., 2018).

Self-perception of health plays a crucial role in predicting the use of CAM. Individuals often turn to CAM to take personal responsibility for their health, seek empowerment, and explore holistic approaches to wellness. This behavior is shaped by their perceptions of illness and health and their experiences with conventional medicine. In the United States, approximately 4 in 10 adults used CAM therapies in the previous year, with CAM users being about 1.5 times more likely to rate their health as “better” than the previous year. Additionally, CAM users were more likely to report their health as “excellent” than non-users (Nguyen et al., 2011). This study and others indicate that individuals who consider their health to be excellent or very good are more likely to engage in CAM practices (Alonso Street et al., 2022).



4.2 Attitude toward CAM: cognitive, emotional and Behavioral dimensions

Understanding the distinction between behavior and attitudes is crucial for analyzing the use of complementary and alternative medicine (CAM). While behavior refers to specific actions and the frequency of CAM usage, attitudes encompass individuals’ thoughts, feelings, or intentions regarding CAM. The misalignment between these dimensions can reveal intriguing patterns across diverse sociodemographic groups, offering deeper insights into CAM utilization.

This study examined attitudes toward CAM among oncology patients and healthcare professionals, focusing on three critical attitudinal components: behavioral, emotional, and cognitive. The results revealed significant differences in attitudes between patients and healthcare workers and across various sociodemographic variables, including gender, age, educational level, and financial status. Sociodemographic factors are key to understanding behavioral patterns related to CAM use, offering insights into who most commonly uses these methods and why. However, behavior represents only the outward manifestation of deeper motivations and beliefs. To fully comprehend attitudes toward CAM, it is essential to examine the cognitive, emotional, and behavioral dimensions of attitudes, which reveal more complex patterns of decision-making and perception.

One of the key findings of this research is that patients had statistically significantly higher ranks in the emotional and cognitive components of attitude compared to health workers. This suggests that patients may be more emotionally engaged and cognitively oriented toward CAM, which is consistent with literature indicating that patients often seek CAM for emotional reasons, such as pain or stress relief (Bishop and Lewith, 2010). On the other hand, health professionals may express behavioral attitudes that are more focused on the practical aspects of treatment, such as informing patients about available therapies. This is consistent with the findings of Alsharif, who states that health professionals. However, they may be critical of CAM and often provide information about alternative therapies, particularly in the context of patient education and support (Alsharif, 2021).

In this study, women exhibited significantly higher ranks across all three components of attitude toward CAM than men. Generally, women are more likely to use CAM, particularly in the context of chronic illness, where CAM is often utilized to manage symptoms and enhance quality of life (Astin, 1998). Female health professionals may also be more emotionally engaged with CAM, which may be related to their concern for the patient’s emotional state and recovery.

Older participants in our study showed greater engagement in all three components of attitude toward CAM. Older people, faced with chronic diseases and reduced quality of life, often seek alternative treatment approaches that can help alleviate symptoms and provide psychological support (Bishop and Lewith, 2010). This result is consistent with research suggesting that older people use CAM more often, as they may seek alternatives to traditional medical treatments that are not always effective in treating chronic diseases (Alsharif, 2021).

Lower educational level and lower material status are associated with higher ranks in all components of attitude toward CAM. People with less education may have less access to information about the scientific basis of conventional medical methods and, therefore, more easily turn to CAM as an alternative. Also, participants with lower incomes might be more inclined to use CAM because of the lower costs and easier availability of these therapies, especially in countries where the conventional healthcare system is not always accessible. People with lower incomes often use CAM for economic reasons because in some countries it is often more affordable than conventional treatments, and people with lower incomes may turn to alternative therapies that offer them a cheaper or simpler option. Bishop and Lewith state that people with lower incomes may use CAM for financial reasons, but also because of more difficult access to highly specialized health care (Bishop and Lewith, 2010).

No statistically significant differences were observed in marital status and place of residence, indicating that these factors do not significantly influence attitudes toward CAM. While research has not consistently demonstrated a clear relationship between marital status or place of residence and CAM use, some studies suggest that individuals residing in rural areas may have limited access to conventional healthcare, potentially increasing their likelihood of using CAM.

This research highlights a significant gap between the widespread, unsupervised use of CAM by oncology patients and the awareness and attitudes of healthcare professionals. Physicians tend to exhibit more negative attitudes toward CAM than nurses and technicians, with healthcare professionals generally expressing more significant skepticism than oncology patients. Given the potential impact of CAM on treatment efficacy and outcomes, these findings underscore the need for targeted educational programs to bridge knowledge gaps among healthcare professionals, especially physicians.



4.3 Recommendations for practice and policy

To address these gaps, targeted educational initiatives are essential for healthcare professionals, particularly physicians, to improve their understanding of CAM’s role, benefits, and limitations. Integrating CAM education into medical and nursing curricula can equip healthcare providers with the knowledge and skills needed to engage in informed discussions with patients. Such initiatives could also foster interdisciplinary collaboration, enabling healthcare teams to develop holistic treatment plans that align with patient preferences.

Evidence-based guidelines are critical for ensuring the safe integration of CAM into oncology care pathways. These guidelines should address safety concerns, including potential drug-herb interactions, and provide clear protocols for incorporating CAM into conventional treatment regimens. Encouraging open dialogue between patients and providers is crucial to fostering trust and ensuring that CAM use is aligned with evidence-based practices.



4.4 Future research directions

While this study provides valuable insights, its cross-sectional design limits the ability to draw causal conclusions. Future longitudinal research is needed to explore the long-term effects of CAM on clinical outcomes, patient satisfaction, and quality of life. Additionally, comparative studies across different cultural and healthcare contexts could provide a deeper understanding of the factors driving CAM adoption and inform global best practices for CAM integration in oncology.

This study underscores the complex interplay of sociodemographic factors, professional roles, and patient experiences in shaping attitudes toward CAM. By bridging the knowledge gap among healthcare professionals and fostering collaboration between patients and providers, the healthcare system can adopt a more holistic and patient-centred approach to cancer care. These efforts are critical for improving patient outcomes, enhancing satisfaction, and optimizing the overall quality of oncology care.



4.5 Study limitations

While this study provides valuable insights into the use and perception of Complementary and Alternative Medicine (CAM) among oncology patients and healthcare professionals in Croatia, certain limitations should be considered when interpreting the findings.

First, the cross-sectional design of the study captures attitudes and behaviors at a single point in time, which limits the ability to establish causal relationships between variables. Longitudinal studies would be beneficial to explore changes in CAM usage and attitudes over time and their impact on clinical outcomes.

Second, while the sample size was robust and diverse, it was drawn from a single institution, which may limit the generalizability of the findings to other settings. Replicating the study in multiple institutions or regions would help validate these results and provide a broader perspective.

Third, the reliance on self-reported data introduces the possibility of response bias. Participants may have underreported or overreported their CAM usage or attitudes due to social desirability or recall bias. Future studies could incorporate objective measures or triangulate findings with qualitative methods to enhance validity.

Finally, the study primarily focuses on CAM use and attitudes within the Croatian context, where cultural and systemic factors may differ from those in other countries. While this provides valuable regional insights, comparative studies across diverse healthcare systems and populations would help contextualize these findings globally.

Despite these limitations, the study offers critical contributions to understanding CAM use and perceptions in oncology care and lays the groundwork for future research and policy development in this area.




5 Conclusion

This study provides critical insights into the use and perception of Complementary and Alternative Medicine (CAM) among oncology patients and healthcare professionals in Croatia, addressing the three primary objectives outlined in the introduction.

First, the study determined the prevalence of CAM use among oncology patients and healthcare professionals. The findings indicate that 55.6% of oncology patients and 32.2% of healthcare professionals have used CAM at least once in their lifetime. Among healthcare professionals, nurses and technicians reported higher CAM usage compared to physicians. These results highlight a significant discrepancy in CAM adoption, with patients being more inclined to seek alternative therapies to complement their conventional treatments.

Second, the study analyzed the cognitive, affective, and behavioral components of attitudes toward CAM among the two groups. Oncology patients expressed more positive attitudes across all three components compared to healthcare professionals. Factors such as gender, age, education level, income, and personal or cultural experiences with CAM influenced these attitudes. Women, older individuals, and those with lower education or income levels showed more favorable perceptions. Among healthcare professionals, those less directly involved in oncology care demonstrated more openness to CAM.

Third, the study explored the relationship between sociodemographic variables, personal experiences with CAM, and expressed attitudes. It was observed that personal experience with CAM strongly correlated with positive attitudes, especially among nurses and technicians. Healthcare providers’ skepticism, particularly among physicians, often stemmed from a lack of education and concerns about potential risks, including interactions with conventional treatments.

These findings underscore the need for targeted educational initiatives to bridge the gap between patient preferences and healthcare providers’ knowledge of CAM. Such programs could enable physicians and other healthcare professionals to engage in informed discussions with patients about CAM, fostering a more collaborative and integrative approach to oncology care. Additionally, evidence-based guidelines should be developed to ensure the safe and effective use of CAM, addressing safety concerns and supporting its integration into clinical practice.

While this study provides valuable data, its cross-sectional design limits the ability to draw causal inferences regarding the impact of CAM use on clinical outcomes. Future longitudinal studies are needed to investigate these effects over time, particularly the long-term implications of CAM integration in oncology care.

In conclusion, this research highlights the critical role of education, communication, and policy development in optimizing CAM use in oncology. By addressing the knowledge gap among healthcare professionals and aligning clinical practices with patient preferences, the healthcare system can embrace a more holistic approach to cancer care. These efforts are essential for improving patient outcomes, satisfaction, and the overall quality of oncology care.



Data availability statement

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



Author contributions

LA: Conceptualization, Formal analysis, Investigation, Methodology, Software, Writing – original draft. VV: Conceptualization, Funding acquisition, Methodology, Writing – review & editing. TR: Conceptualization, Funding acquisition, Resources, Supervision, Writing – review & editing. DJ: Project administration, Software, Validation, Visualization, Writing – review & editing. AR: Conceptualization, Investigation, Methodology, Writing – review & editing. VT: Conceptualization, Investigation, Methodology, Writing – original draft.



Funding

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



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.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



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
	 Ajzen, I., and Fishbein, M. (1975). Belief, attitude, intention, and behavior: An introduction to theory and research. Reading, MA: Addison-Wesley.
	 Al-Batanony, M. A., Almutairi, F. F., Almutairi, A. H., Alrashodi, A. I., Alsaif, H., Alrashidi, T. A., et al. (2023). Healthcare professionals' perception and practice of complementary and alternative medicine in Qassim region, Saudi Arabia. J. Infect. Dev. Ctries. 17, 1782–1790. doi: 10.3855/JIDC.18068 
	 Almouaalamy, N. A., Banjar, L. A., Alshaikh, H. M., Altowairqi, J. M., Alharbi, N. M., and Alghamdi, W. A. (2023). The prevalence and pattern of complementary and alternative medicine use among cancer patients in a tertiary oncology center: a cross-sectional study. Ann. Med. Surg. 85, 5420–5427. doi: 10.1097/MS9.0000000000001315 
	 Alonso Street, E. M., Grutzmacher, S., Branscum, A., and Smit, E. (2022). Self-perceived health and chronic conditions among users of supplements with and without botanical ingredients: findings from the 2009–2014 national health and nutrition examination survey. J. Diet Suppl. 19, 689–703. doi: 10.1080/19390211.2021.1924336 
	 Alsharif, F. (2021). Discovering the use of complementary and alternative medicine in oncology patients: a systematic literature review. Evid. Based Complement. Alternat. Med. 2021, 1–9. doi: 10.1155/2021/6619243 
	 Armano, L. J., Petrak, O., and Kern, J. (2017). Experiences of cancer patients in the application of alternative and complementary medicine. J. Appl. Health Sci. 3, 5–14. doi: 10.24141/1/3/1/1
	 Ashrafizadeh, H., and Rassouli, M. (2024). Traditional, complementary, and alternative medicine in cancer care: challenges and opportunities. Asia Pac. J. Oncol. Nurs. 11:100321. doi: 10.1016/j.apjon.2023.100321 
	 Astin, J. A. (1998). Why patients use alternative medicine: results of a national study. JAMA 279, 1548–1553. doi: 10.1001/jama.279.19.1548 
	 Bahall, M., and Legall, G. (2017). Knowledge, attitudes, and practices among health care providers regarding complementary and alternative medicine in Trinidad and Tobago. BMC Complement. Altern. Med. 17, 144–149. doi: 10.1186/s12906-017-1654-y 
	 Balneaves, L. G., Watling, C. Z., Hayward, E., Ross, B., Taylor-Brown, J., Porcino, A., et al. (2022). Addressing complementary and alternative medicine use among individuals with cancer: an integrative review and clinical practice guideline. J. Natl. Cancer Inst. 114, 25–37. doi: 10.1093/jnci/djab048 
	 Berretta, M., Dal Lago, L., Tinazzi, M., Ronchi, A., La Rocca, G., Montella, L., et al. (2022). Evaluation of concomitant use of anticancer drugs and herbal products: from interactions to synergic activity. Cancers 14:5203. doi: 10.3390/cancers14215203 
	 Berretta, M., Della Peppa, C., Tralongo, P., Fulvi, A., Martellotta, F., Lleshi, A., et al. (2016). Use of complementary and alternative medicine (CAM) in cancer patients: an Italian multicenter survey. Oncotarget 8, 24401–24414. doi: 10.18632/oncotarget.14224 
	 Bishop, F. L., and Lewith, G. T. (2010). Who uses CAM? A narrative review of demographic characteristics and health factors associated with CAM use. Evid. Based Complement. Alternat. Med. 7, 11–28. doi: 10.1093/ecam/nen023 
	 Bonucci, M., Geraci, A., Pero, D., Villivà, C., Cordella, D., Condello, M., et al. (2022). Complementary and integrative approaches to cancer: a pilot survey of attitudes and habits among cancer patients in Italy. Evid. Based Complement. Alternat. Med. 2022:2923967. doi: 10.1155/2022/2923967 
	 Bou-Young, Y., Cha, S., Cho, S. M., Jeong, H. J., Kim, S. G., and Ko, S. G. (2023). Perception, attitudes, knowledge of using complementary and alternative medicine for cancer patients among healthcare professionals: a mixed-methods systematic review. Cancer Med. 12, 19149–19162. doi: 10.1002/cam4.6499 
	 Chang, H. T., Im, H. B., Choi, S. J., Choi, D., and Han, D. (2024). Use of complementary and alternative medicine (CAM) among elderly cancer patients in Korea: a cross-sectional study. Preprints. doi: 10.21203/rs.3.rs-4589804/v1
	 Clarke, T. C., Black, L. I., Stussman, B. J., Barnes, P. M., and Nahin, R. L. (2015). Trends in the use of complementary health approaches among adults: United States, 2002–2012. Natl. Health Stat. Rep. 79, 1–16. Available at: https://stacks.cdc.gov/view/cdc/27598?utm_source=chatgpt.com
	 Dahilig, V. R., and Salenga, R. L. (2012). Prevalence, perceptions, and predictors of complementary and alternative medicine use in selected communities in the Philippines. JAASP 1, 16–24. Available at: https://www.aaspjournal.org/article_html.php?did=5910&issueno=0&utm_source=chatgpt.com
	 Davis, E. L., Oh, B., Butow, P. N., Mullan, B. A., and Clarke, S. (2012). Cancer patient disclosure and patient-doctor communication of complementary and alternative medicine use: a systematic review. Oncologist 17, 1475–1481. doi: 10.1634/theoncologist.2012-0223 
	 Dhanoa, A., Yong, T. Z., Yeap, S., Lee, I., and Singh, V. (2014). Complementary and alternative medicine use amongst Malaysian orthopaedic oncology patients. BMC Complement. Altern. Med. 14, 1–11. doi: 10.1186/1472-6882-14-404 
	 Dima-Cozma, C., and Cozma, S. (2012). Religion and medicine or the spiritual dimension of healing. J. Study Relig. Ideol. 11, 31–48. Available at: https://jsri.ro/ojs/index.php/jsri/article/view/581?utm_source=chatgpt.com
	 Doğu, G., Kargi, A., Tanriverdi, O., Yaren, A., Demiray, G., Yapar, B., et al. (2014). Complementary/alternative medicine experience in cancer patients: a questionnaire-based survey. Int. J. Hematol. Oncol. 24, 1–10. doi: 10.4999/UHOD.12008
	 Eagly, A. H., and Chaiken, S. (1993). The psychology of attitudes. Fort Worth, Texas, USA: Harcourt Brace Jovanovich College Publishers.
	 Genc, E., and Bulut, I. (2024). Investigation of usage, attitudes toward complementary and alternative medicine among cancer patients in Turkey during COVID-19. Work 78, 1161–1172. doi: 10.3233/wor-230195 
	 Heller, T., Kloos, C., Mueller, N., Roemelt, J., Keinki, C., Wolf, G., et al. (2021). Complementary and alternative medicine is positively associated with religiousness/spirituality. J. Complement. Integr. Med. 18, 185–192. doi: 10.1515/JCIM-2018-0023 
	 Hübner, J., Münstedt, K., Micke, O., Prott, F. J., Schmidt, T., Büntzel, J., et al. (2023). Komplementäre oder alternative Medizin in der Onkologie. Die Inn. Med. 64, 3–9. doi: 10.1007/s00108-022-01452-3 
	 Hutten, R., Weil, C. R., Barney, B. M., Fagerlin, A., Gaffney, D. K., Gill, D. M., et al. (2022). Complementary and alternative medicine exposure in oncology (CAMEO) study: a multi-institutional cross-sectional analysis of patients receiving cancer treatment. J. Clin. Oncol. 40:e18739. doi: 10.1200/JCO.2022.40.16_suppl.e18739 
	 Jafari, A., Zanganeh, M., Kazemi, Z., Lael-Monfared, E., and Tehrani, H. (2021). Iranian healthcare professionals’ knowledge, attitudes, and use of complementary and alternative medicine: a cross-sectional study. BMC Complement. Med. Ther. 21, 1–11. doi: 10.1186/s12906-021-03421-z 
	 Jermini, M., Dubois, J., Rodondi, P. Y., Zaman, K., Buclin, T., Csajka, C., et al. (2019). Complementary medicine use during cancer treatment and potential herb-drug interactions: a cross-sectional study in an academic center. Sci. Rep. 9:5078. doi: 10.1038/s41598-019-41532-3 
	 Jurković, A., and Racz, A. (2020). Attitudes of future healthcare professionals on the effectiveness of complementary and alternative medicine. J. Appl. Health Sci. 6, 229–237. doi: 10.24141/1/6/2/5
	 Kust, D., Šamija, I., Marić-Brozić, J., Svetec, B., Miletić, M., Mamić, G., et al. (2016). Use of alternative and complementary medicine in patients with malignant diseases in a high-volume cancer center and future aspects. Acta Clin. Croat. 55, 585–592. doi: 10.20471/acc.2016.55.04.08 
	 Kwon, J. H., Lee, S. C., Lee, M. A., Kim, Y. J., Kang, J. H., Kim, J. Y., et al. (2019). Behaviors and attitudes toward the use of complementary and alternative medicine among Korean cancer patients. Cancer Res. Treat. 51, 851–860. doi: 10.4143/crt.2019.137 
	 Lie, D., and Boker, J. (2004). Development and validation of the CAM health belief questionnaire (CHBQ) and CAM use and attitudes amongst medical students. BMC Med. Educ. 4, 1–9. doi: 10.1186/1472-6920-4-2 
	 Liu, L., Tang, Y., Baxter, G. D., Yin, H., and Tumilty, S. (2021). Complementary and alternative medicine - practice, attitudes, and knowledge among healthcare professionals in New Zealand: an integrative review. BMC Complement. Med. Ther. 21, 1–11. doi: 10.1186/s12906-021-03235-z 
	 Martz, D., Baker, G., Knott, N., DeStefano, J., Wallace, A., Greenfield, K., et al. (2006). Physicians' personal and practice use of CAM therapies in a rural community in the Southeast United States. J. Altern. Complement. Med. 12, 715–716. doi: 10.1089/acm.2006.12.715 
	 Matjuschenko, K., Keinki, C., and Huebner, J. (2023). Patients’ reasons to consider and their attitudes toward complementary and alternative medicine. Eur. J. Cancer Care 2023, 1–11. doi: 10.1155/2023/8808797 
	 Nahin, R. L., Rhee, A., and Stussman, B. (2024). Use of complementary health approaches overall and for pain management by US adults. JAMA 331, 613–615. doi: 10.1001/jama.2023.26775 
	 National Cancer Institute. (2024). Complementary and alternative medicine. Available at: https://www.cancer.gov/about-cancer/treatment/cam (Accessed March 11, 2024).
	 Nguyen, L. T., Davis, R. B., Kaptchuk, T. J., and Phillips, R. S. (2011). Use of complementary and alternative medicine and self-rated health status: results from a national survey. J. Gen. Intern. Med. 26, 399–404. doi: 10.1007/s11606-010-1542-3 
	 Pedersen, C. G., Christensen, S., Jensen, A. B., and Zachariae, R. (2013). In god and CAM we trust. Religious faith and use of complementary and alternative medicine (CAM) in a nationwide cohort of women treated for early breast cancer. J. Relig. Health 52, 991–1013. doi: 10.1007/s10943-012-9569-x 
	 Perlman, A., Lontok, O., Huhmann, M., Parrott, S., Simmons, L. A., and Patrick-Miller, L. (2013). Prevalence and correlates of postdiagnosis initiation of complementary and alternative medicine among patients at a comprehensive cancer center. J. Oncol. Pract. 9, 34–41. doi: 10.1200/JOP.2012.000634 
	 Petty, R. E., and Cacioppo, J. T. (1986). Communication and persuasion. New York: Springer.
	 Phutrakool, P., and Pongpirul, K. (2022). Acceptance and use of complementary and alternative medicine among medical specialists: a 15-year systematic review and data synthesis. Syst. Rev. 11, 11–14. doi: 10.1186/s13643-021-01882-4 
	 Rossi, E., Vita, A., Baccetti, S., Di Stefano, M., Voller, F., and Zanobini, A. (2015). Complementary and alternative medicine for cancer patients: results of the EPAAC survey on integrative oncology centers in Europe. Support Care Cancer 23, 1795–1806. doi: 10.1007/s00520-014-2517-4 
	 Schils, A., Lechon, A. S., Rondeaux, S., Souard, F., Van Laethem, L.-J., Pochet, S., et al. (2023). Cancer patients’ behaviors and attitudes toward natural health products. BMC Complement. Med. Ther. 23:442. doi: 10.1186/s12906-023-04278-0 
	 Schneider, C. D., Meek, P. M., and Bell, I. R. (2003). Development and validation of IMAQ: integrative medicine attitude questionnaire. BMC Med. Educ. 3, 1–7. doi: 10.1186/1472-6920-3-5 
	 Ślusarska, B., Jędrzejewska, A. B., and Szadowska-Szlachetka, Z. (2020). Use of complementary and alternative medicine in patients with cancer and their relationship with health behaviours: a cross-sectional study. Preprints. doi: 10.20944/preprints202009.0180.v1.
	 Tor-Anyiin, A., Okonkwo, R., and Tor-Anyiin, I. (2018). Prevalence and predictors of complementary and alternative medicine (CAM) use among health workers in Nigeria. Glob. J. Health Sci. 10:40. doi: 10.5539/gjhs.v10n12p40
	 Vitale, K., Munđar, R., Sović, S., Bergman-Marković, B., and Janev, H. N. (2014). Use of complementary and alternative medicine among family medicine patients – example of the town of Čakovec. Acta Med. Croatica 68, 345–351. Available at: https://hrcak.srce.hr/en/clanak/209786?utm_source=chatgpt.com 
	 Wirgues, M. D., Guimarães, E., Coutinho, I. M., Guida, C. G., Victor, L. S., and Bernardes, C. (2020). Efeitos da religião/espiritualidade no tratamento de enfermidades/Effects of religion/spirituality in the treatment of illness. BJD 6, 65859–65871. doi: 10.34117/BJDV6N9-132
	 Wolf, C. P. J. G., Rachow, T., Ernst, T., Hochhaus, A., Zomorodbakhsch, B., Foller, S., et al. (2022). Complementary and alternative medicine (CAM) supplements in cancer outpatients: analyses of usage and interaction risks with cancer treatment. J. Cancer Res. Clin. Oncol. 148, 1123–1135. doi: 10.1007/S00432-021-03675-7 
	 World Health Organization. (2024). Traditional, complementary and integrative medicine. Available at: https://www.who.int/health-topics/traditional-complementary-and-integrative-medicine#tab=tab_1 (Accessed October 3, 2024).
	 Xu, K. T. (2009). “Socioeconomic aspects of the use of complementary and alternative medicine” in Complementary and alternative therapies and the aging population. ed. R. R. Watson (Amsterdam, Netherlands: Elsevier), 275–298.
	 Živčić, D., Racz, A., and Naletilić, D. (2014). Differences in attitudes towards/beliefs on complementary and alternative medicine witnessed between physiotherapists, nurses/paramedics and physicians. Afr. J. Tradit. Complement. Altern. Med. 11, 156–161. doi: 10.4314/ajtcam.v11i6.6
	 Zvonarević, M. (1985). Socijalna psihologija. Zagreb: Školska knjiga.


Copyright
 © 2025 Armano, Vasiljev, Rukavina, Juraga, Racz and Tešić. 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 January 2025
doi: 10.3389/fpubh.2024.1531523








[image: image2]

Occupational risk factors for sleep quality among Serbian airline pilots

Marko Stojanović1, Dejan Nesic2, Miloš Maksimović3, Zorica Terzić-Šupić4, Jovana Todorović4, Ivana Topalović5, Željko Vlaisavljević6 and Jelena Ilić Živojinović3*


1Faculty of Medicine, University of Belgrade, Belgrade, Serbia

2Faculty of Medicine, Institute of Medical Physiology, University of Belgrade, Belgrade, Serbia

3Faculty of Medicine, Institute of Hygiene and Medical Ecology, University of Belgrade, Belgrade, Serbia

4Faculty of Medicine, Institute of Social Medicine, University of Belgrade, Belgrade, Serbia

5College of Sports and Health, Belgrade, Serbia

6Department of Gastroenterology and Hepatology, Clinical Center of Serbia, University of Belgrade, Belgrade, Serbia

Edited by
 Biljana Filipovic, University of Applied Health Sciences, Zagreb, Croatia

Reviewed by
 Alireza Abdi, Kermanshah University of Medical Sciences, Iran
 Vesna Konjevoda, University Hospital Sveti Duh, Croatia

*Correspondence
 Jelena Ilić Živojinović, jelena.ilic-zivojinovic@med.bg.ac.rs 

Received 20 November 2024
 Accepted 19 December 2024
 Published 29 January 2025

Citation
 Stojanović M, Nesic D, Maksimović M, Terzić-Šupić Z, Todorović J, Topalović I, Vlaisavljević Ž and Ilić Živojinović J (2025) Occupational risk factors for sleep quality among Serbian airline pilots. Front. Public Health 12:1531523. doi: 10.3389/fpubh.2024.1531523
 




Introduction: The ability of airline pilots to maintain a good level of sleep goes a long way in ensuring operational effectiveness with regard to safety as well as personal health. The study assesses the risk factors for sleep quality of airline pilots in Serbia with the objective of determining those factors, both occupational and lifestyle that are paramount in assisting with sleep health.
Methods: A cross-sectional study was conducted on a total of 66 Serbian commercial pilots, and the Pittsburgh Sleep Quality Index (PSQI) was used to assess their sleep quality. Demographic, occupational, lifestyle, biological and psychological variables were obtained through validated questionnaires. Multivariate logistic regression was used to determine the predictors of poor sleep quality (PSQI ≥5).
Results: Overall sleep quality was poor in 65.2% of the participants. Significant factors associated with poor sleep quality included years of experience (OR = 1.17, p = 0.007) and levels of stress (OR = 2.87, p = 0.004). Particular lifestyle variables, including factors such as coffee intake, had initial relationships with sleep quality but were not significant in the multivariate models. With regard to age, a significant univariate association was also revealed but was dropped in the final model because of collinearity with years of experience.
Conclusion: Serbian commercial pilots have a relatively high risk of inadequate sleep associated with years of experience and levels of stress. There is a need to implement organization-wide changes such as stress management schemes in order to improve sleep quality among pilots, and foster prioritizing well-being.
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1 Introduction

The professional activity of a pilot is itself very demanding, as it includes responsibility for flight safety (1). Although the frequency of incidents is very low, the possible catastrophic consequences make operating a large passenger aircraft an inherently difficult task (2). In addition to experts from various fields, the responsibility for the safety of aircraft, passengers and crew rests mostly with pilots (2). This means that pilots must be in good health, which means annual medical examinations for license renewal in accordance with the requirements of the International Civil Aviation Organization (1). Irregular working hours, long periods on duty, as well as crossing time zones and insufficient opportunities for sleep are common working conditions of pilots, and can lead to disruption of the normal sleep/wake pattern and accompanying bodily functions (3). The short-term effects of such working conditions lead to digestive problems, fatigue, loss of sleep and reduced ability to work (4). Given that flight safety is critically affected by pilot sleep disorders (5). Sleep quality and recognition of risk factors for sleep disorders are of vital importance to all in the field of commercial civil aviation (6). The six main sleep disorders are insomnia, circadian rhythm disorders, sleep- disordered breathing, hypersomnia/narcolepsy, parasomnias, and restless legs syndrome, which can lead to a wide variety of dysfunction in most body systems, including endocrine, metabolic, higher cortical function, and neurological disorders (7). Previous research frequently cites the following risk factors for the development of sleep disorders among civilian pilots: age (8), years of experience (9), early flights (2, 10), shift work (8, 9, 11), and night shifts (8, 12).

There are several risk factors responsible for contributing to sleep disorders among pilots, depending on the type of flights they are involved in Reis et al. (10). In the case of long-haul pilots, the primary risk factors are considered to be performing night shifts and crossing multiple time zones (10) as circadian rhythms can influence their sleep–wake levels (13). However, in the case of short to medium-haul pilots, the main elements are flight spacing and extended hours on duty (10). For pilots of short-haul flights on aircraft models such as the Boeing 737 and 747, it has been found that in the 12 h before a flight, every hour of takeoff earlier than 9:00 AM results in a loss of 15 min of sleep (2). Additionally, an analysis using the PSQI (Pittsburgh Sleep Quality Index) questionnaire revealed a positive correlation between age and night flights with sleep disturbances in the largest study conducted in Asia among Chinese pilots (8). Older pilots often require more time to fall asleep, have less overall sleep, shorter REM (rapid eye movement) phases, and more awakenings during the night (9). In the field of aviation, where working in different shifts is something common, it has been noted that there is a high rate of sleepiness (13). In addition, working in shifts, especially ones that also involve the night period, causes disturbances to the biological clock and deteriorates the quality of sleep (12). Furthermore, a study that utilized actigraphy showed a significant negative correlation between years of experience and time spent in bed, as well as between the number of takeoffs and landings and levels of sleepiness (14). Other risk factors include screen use before bedtime, insufficient rest after flights, and the specific demands of working as a pilot in civil aviation (5).The studies highlight the importance of sleep disorders in pilots and their possible effects on flight safety. It has been shown in many other studies that this issue is still under-researched and so it is important to understand the risk factors for development of sleep disorders among civil pilots in the Republic of Serbia. This research, to the best of our knowledge, is the first such study in the country and seeks to shed lights on the risk factors and issues that pilots in our region encounter and also enhance the knowledge and management of sleep disorders in this profession.



2 Materials and methods


2.1 Study design and participants

The research was conducted at the Institute of Medical Physiology “Rihard Burijan,” Faculty of Medicine, University of Belgrade, in the period from 1st of April 2023 to 1st of April, 2024 as a cross-sectional study on a population of 66 pilots from the Republic of Serbia. All pilots signed informed consent and had the right to withdraw from the study at any time. The research was approved by the Ethics Committee of the Faculty of Medicine of the University of Belgrade under number 17/IX-9 dated September 5, 2023.



2.2 Inclusion and exclusion criteria

The study included male pilots over the age of 25, with a valid commercial flight license and employed full-time.



2.3 Sample size

A minimum sample size required to detect an effect size of 0.37 in a repeated measures analysis of variance with between-group factor for 2 groups and 2 repeated measures for the variables blood pressure, BMI, fat percentage, waist circumference, hip circumference, glucose, cholesterol, HDL, LDL level values and triglycerides for a statistical significance level of 0.05 and a statistical power of 0.90 is 60 patients. The size of the effect was obtained based on the assumed ratio of the value of explained and residual variance of 0.12 to 0.9. Due to the expected loss of respondents during the duration of the study of 20% for the final minimum sample size, the number 72 was taken. The calculation of the sample size was done using the program G-power 3.1.6 (http://www.psycho.uni-duesseldorf.de/abteilungen/aap/gpower3/download-andregister/Dokumente/GPower_3.1.6.zip).



2.4 Questionnaires

All pilots filled out questionnaires related to general information (age, position, marital status, smoking, etc.), eating habits, sleep quality, level of physical activity, as well as a questionnaire related to stress, anxiety and depression.


2.4.1 General questionnaire

A general questionnaire included socio-demographic characteristics (age, professional education, marital status), years of experience, number of flying hours per week, job position - captain / first officer, family history of cardiovascular diseases.



2.4.2 Specially designed questionnaire

A specially designed questionnaire addressed dietary habits, smoking, and consumption of alcohol, coffee, and energy drinks.



2.4.3 Physical activity assessment

To determine the level of physical activity, we used the IPAQ (International Physical Activity Questionnaire), which was developed to assess physical activity across various countries for adults aged 18 to 65 years (15, 16). The long form of the IPAQ contains 27 questions covering different domains and collects data on job-related, transport-related, domestic, and leisure-time physical activities, as well as intensities (moderate, vigorous, walking) and includes sitting time (15, 16). The results of the IPAQ questionnaire are expressed in categories of low, moderate, and high levels of physical activity, or in MET-minutes per week (MET-minute represents the amount of energy expended through physical activity) (17).



2.4.4 Assessment of depression, anxiety, and stress

To assess depression, anxiety, and stress, we used the Depression, Anxiety, and Stress Scale (DASS-42) (18), which has been validated in Serbia (19). This self-report instrument measures various symptoms of depression, anxiety, and stress over the past week with sufficient reliability (18, 20). The instrument consists of three subscales: depression, anxiety, and stress, each with 14 items, with responses ranging from 0- does not apply to me at all to 3- applies to me very much of most of the time (20).



2.4.5 Assessment of sleep quality and disorders

To assess sleep quality and disorders, we used The Pittsburgh Sleep Quality Index (PSQI) (21), which has been validated in the Republic of Serbia (22). As a self-report test, the PSQI defines seven component scores related to: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction (21). The total score is calculated based on the sum of scores for these seven components and ranges from 0 to 21 (21, 23). With a sensitivity of 89.6% and specificity of 86.5%, a score of ≥5 indicates a distinction between good and poor sleep quality (21, 23).




2.5 Blood analysis and anthropometric measurements

Blood samples from all participants were analyzed by the same accredited laboratory. Anthropometric measurements were conducted to evaluate participants’ physical health and body composition.


2.5.1 Blood analysis

Blood samples from all participants were analyzed to obtain values for glucose levels, total cholesterol, HDL, LDL, and triglycerides using the “SPFT” method with measurements expressed in mmol/L.



2.5.2 Height

Height was measured using a medical stadiometer (Seca 206, Seca GmbH & Co. KG, Hammer Steindamm 9–25, 22,089 Hamburg, Germany, Made in China, Designed in Germany) with an accuracy of 0.1 cm.



2.5.3 Body weight and body composition

Body weight, body fat percentage, muscle mass, and visceral fat index were measured using a medical digital scale (Tanita Inner Scan Body Composition Monitor BC-587, Tanita Corporation, Tokyo, Japan) with an accuracy of 0.1 kg and 0.1%. The body mass index (BMI) was calculated from the measured values of body weight and height.



2.5.4 Waist and hip circumference

Waist and hip circumference were measured using a medical tape measure (Seca 201, Seca GmbH & Co. KG, Hammer Steindamm 3–25, 22,089 Hamburg, Germany, Made in China, Designed in Germany) with an accuracy of 0.1 cm. The waist-to-hip ratio was calculated from the measured waist and hip circumferences.




2.6 Statistical analysis

Depending on the type of variables and the normality of distribution, data description is presented as: frequency and percentage (n %), mean ± standard deviation, or median (min-max). The following statistical methods were used: t-test, Mann–Whitney test, Chi-square test, Fisher’s exact test. To model the relationship between the dependent variable (PSQI 5+ score) and independent variables, logistic regression was applied. Factors included in the multivariate regression model were those that were statistically significant in univariate analyses at a significance level of 0.05. Statistical hypotheses were tested at a significance level (alpha) of 0.05. Results are presented in tables and figures. All data were processed using IBM SPSS Statistics 24 (SPSS Inc., Chicago, IL, USA) software or the R programming environment (R Core Team, 2023).




3 Results

The study included 66 participants, and their average age was 41.6 ± 8.0 years. The mean PSQI score of the participants was 5.7 ± 2.5, with the median PSQI of 5. The participants were divided into two groups according to their Pittsburgh Sleep Quality Index (PSQI), out of which, 43 participants (65.2%) had a PSQI score of ≥5 which indicated poor sleep quality, while 23 participants (34.8%) had a PSQI score of <5 indicating good sleep quality. Table 1 includes age, marital status, and educational level; years of experience; job position and hours spent on flights in a week. There were significant differences between the group with PSQI 5+ or PSQI <5 in the mean age, years of experience and job position.



TABLE 1 Demographic and occupational characteristics of participant.
[image: Table comparing variables between groups with PSQI greater than or equal to 5 and less than 5 among 66 individuals. Includes age, marital status, education level, years of experience, job position, and weekly flight hours. Significant p-values marked with an asterisk include age (0.024), years of experience (0.001), and job position (0.012).]

The characteristics of both groups are presented in Table 1.

The factors in the Table 2 include the use of cigarettes, coffee, energy drinks, beer, wine, and hard liquor use. There was a significant difference between the groups in the frequency of coffee consumption (p = 0.008). Other variables such as current smoking status (p = 0.692), consumption of energy drinks (p = 0.284), beer intake (p = 0.706), wine intake (p = 0.663), and liquor intake (p = 0.149) were not statistically significant between the PSQI groups.



TABLE 2 Lifestyle factors.
[image: Table showing lifestyle factors and their frequency among 66 participants divided into two groups: PSQI 5+ (43 participants) and PSQI <5 (23 participants). It includes cigarette, coffee, energy drink, beer, wine, and hard liquor consumption. The table provides percentages and p-values indicating statistical significance. Coffee consumption shows a significant differentiation with a p-value of 0.008.]

Table 3 summarizes the biochemical and anthropometric characteristics of participants (n = 66), categorized by PSQI scores (≥5, n = 43; <5, n = 23). There were no differences between the groups in cholesterol (5.0 ± 1.0 vs. 5.1 ± 1.1 mmol/L; p = 0.135), triglycerides (median 1.1 mmol/L; p = 0.731), HDL (1.4 ± 0.3 mmol/L; p = 0.988), or LDL (3.0 ± 0.9209 mmol/L; p = 0.130). There was also no significant difference in mean glucose (5.4 ± 0.9 mmol/L; p = 0.191) and BMI (25.8 ± 2.7; p = 0.342). Median visceral fat was 8 (range 1–16; p = 0.060). Regarding medication use, 87.9% reported no antihypertensive medications (p = 0.244) and 86.4% reported no other medications (p = 0.146), with no significant differences. There was a statistically significant difference in stress levels (p = 0.016). Higher percentages of normal stress levels among participants with PSQI<5 where observed (60.9%) in contrast to the PSQI≥5 group (27.9%). There were significant differences in the frequencies of the categories of DASS stress scale between the groups. The differences between the groups on domains of DASS scale and IPAQ are presented in Table 4. All the variables which were shown significant were entered in the multivariate logistic regression model with PSQI5+ score as an outcome variable.



TABLE 3 Biochemical and anthropometric characteristics.
[image: A table comparing various health variables between groups with PSQI scores above and below 5. Variables include cholesterol, triglycerides, HDL, LDL, glucose, BMI, waist-to-hip ratio, body fat, muscle mass, water percentage, visceral fat, and medication usage. Mean values, standard deviations, and p-values are provided for each category.]



TABLE 4 Physical activity levels, depression, anxiety, and stress.
[image: Table displaying variables related to physical activity level and psychological measures, comparing two groups based on PSQI scores. It includes categories for IPAQ levels, DASS depression, anxiety, and stress, with percentages for total, PSQI 5 plus, and PSQI less than 5 groups. P-values are provided for each category. The stress category shows a significant difference with a p-value of 0.016.]

Due to co-linearity with the variable years of experience, the variable age was not included in the multivariate model. The results of the multivariate logistic regression are presented in Figure 1.

[image: Forest plot showing odds ratios (OR) and 95% confidence intervals (CI) for four variables: years of service (OR 1.17, CI 1.04-1.32), job position (OR 0.91, CI 0.17-4.90), level of coffee consumption (OR 0.90, CI 0.62-1.30), and DASS stress level (OR 2.87, CI 1.41-5.83). Horizontal lines indicate CI ranges.]

FIGURE 1
 The multivariate logistic regression model.


The overall model (including all predictors) was statistically significant (Chi-square = 23.395; DF = 4; p < 0.001) and explains 41% of the variation in the outcome variable. There is no significant multicollinearity among the variables.

In the multivariate logistic regression model (Figure 1), the factors associated with PSQI5+ score were: Years of Service (B = 0.159; p = 0.007), with an odds ratio (OR) of 1.17. This indicates that for each additional year of experience, pilots have a 17% higher chance of having a PSQI 5+ score, controlling for all other factors in the model. DASS Stress Level (B = 1.053; p = 0.004), with an odds ratio (OR) of 2.87. This suggests that for each increase in the level of stress, pilots have nearly 3 times higher odds of having a PSQI 5+ score, controlling for all other factors in the model.



4 Discussion

The results of this study emphasize the prevalence of sleep disorders in the Serbian airline pilots’ population as concerning, given that 65.2% of the respondents obtained scores of 5 and above on the Pittsburgh Sleep Quality Index, which is an indication of poor quality of sleep, whereas only 34.8% scored below 5, indicating good quality of sleep. This echoes sentiments of irritable sleep patterns in pilots from previous studies. For example, almost 63% of aircrew officers reported sleep disorders in Monin et al. (5), demonstrating provocative levels of sleep deprivation among the subjects. In addition, Roach et al. (2) observed that, due to their early scheduled duty hours, more than half (62%) of the short-haul pilots managed to sleep less than enough. Notably, Abdelaziz et al. (14) tagged along with Saudi Arabian pilots in their study and found a low prevalence (33%) of poor sleep quality but 66.7% had irregular sleep cycles. The stressful nature of airline operations, characterized by variable work schedules and night flights, has been extensively studied, and it has been established that this type of operations is very disruptive to pilots’ normal sleeping cycle. They found a significant negative correlation between years of experience and time in bed, as well as negative correlation between the number of takeoffs and landings per month and sleepiness, which was difficult to explain. This study examines the various determinants of sleep quality among airline pilots, revealing age years of service, job position, coffee consumption, and stress as among the key factors. The negative relationship between age, years of experience, and sleep quality is most probably due to the physical and mental strain that years of working under erratic hours and heavy workloads without rest brought about. In the univariate analysis, longer years of service showed a strong link to poorer sleep quality, while in the multivariate model, it remained one of the most significant predictors. In other words, risk of higher PSQI increased by 17% with each year of practice experience while controlling for other factors. In a study among 1,208 Chinese airline pilots by Shi et al. (8), however, it was found that with increasing years of exposure to night flights, the risk of sleep disturbances owing to employment-related stress elevated. The higher risk of sleep disorders in pilots aged ≥45 years was significantly associated the mean monthly night flight duration of ≥30 h in previous 3 years. Their findings suggest that night flights may cause more sleep problems in senior pilots because they are associated with circadian rhythm disturbances. Similarly, Monin et al. (5), in a French population found that the negative impact of night flights on sleep was acute with increasing age and increased length of time at night respondents worked and this was primarily due to cumulative stressors. Hierarchical status of job position was a variable that appeared correlated with sleep quality (PSQI ≥5) in univariate analysis, with higher-rank officers suffering from more sleep problems than their juniors, as they had more responsibilities and pressure. This finding is concurrent with the work of Alaminos-Torres et al. (11) studied Spanish commercial airline pilots and identified that senior pilots were more overworked and tired, thus suffered more sleep interferences. This research showed that it was sleepiness, but also work overload and total hours of work, were the most important predictors of fatigue. Nevertheless, hierarchical status of job position was not a significant predictor in multivariate analysis, indicating that probably years of working, cumulative wear-out effects and other factors are more critical to sleep quality. In line with this, Kim and Choi (23) revealed that stress coping mechanisms and support systems differ from role to role and this is why solutions to role of stress include relief of job sleep disorder through a holistic approach only. Their results showed that quality of life and physical activity were key preventive factors, as higher quality of life was associated with an 84% reduction in fatigue odds, and vigorous physical activity with an 18% decrease in the odds. Quality of life includes not only physical and mental health, but also social relationships and the environment. There was no clear association between the weekly flight hours and the quality of sleep in both the univariate and multivariate analyses, which implies that the total number of hours flown per week may have no direct relationship with the sleep patterns of the pilots. This observation is different from those made by Roach et al. (2), who claimed that longer flight hours contributed to pilot fatigue and dysfunctional sleep, particularly in short-haul pilots where take-off and landing was more frequent. In the same vein, Sallinen et al. (6), showed that total hours which also included irregular hours could interfere with sleep by reducing recuperation time. However, the current study did not show any significant association because it appears that for this group of study participants, other aspects such as the timing of shifts, rest breaks, and personal stress levels are more pertinent to sleep quality than the total number of hours worked per week alone. It indicates that strategies targeted at improving sleep such as scheduling resumption of work to more than that of deregulation of flight hours may be more efficient. Univariate analyses established a strong correlation between coffee consumption and poor sleep quality. However, this was not the case with the multivariate models. Caffeine was also reported to be used by pilots to reduce tiredness but the sleep disruption it caused was related more to long hours of work and demanding schedules in Finland Sallinen et al. (6). Early starts and late finishes led to increased coffee drinking as a strategy to cope with inadequate sleep according to Australian researchers Roach et al. (2). Similary, Monin et al. (5) in their research carried out in France, made a connection between sleep problems and consumption of caffeine. However, it is probably more a question of stress levels than caffeine itself. It has also been shown that as much as caffeine may help in postponing drowsiness, this is never the case when stress from the workplace and heavy workload come into play, thus, there is a necessity for an approach to fatigue management, which looks into the whole lifestyle and work-related stressors as well Zaslona et al. (13). Biochemical markers analyzed using cholesterol and triglycerides or BMI in relation to sleep quality did not produce significant relationships, indicating that a person’s social and behavioral lifestyle may be more immediate causes for poor sleep experienced. This is in agreement with the findings of Alaminos-Torres et al. (11), who stated that in pilots the quality of sleep is more associated with behavioral and psychosocial issues such as work overload and fatigue rather than physiological parameters. In their study of Spanish commercial airline pilots, they also identified links between workload, fatigue, and daytime sleepiness, which highlights the need to consider these variables in any sleep research conducted on aviation personnel. A fundamental cause for poor sleep quality was exposed as stress levels, with more stress correlating to more sleep problems, highlighting the extreme sociopsychological situations that airline pilots are subjected to. Data suggest that with an increase in stress level, the likelihood of scoring a PSQI ≥5 among pilots increases by almost three times, after controlling for all other variables. Such an effect corresponds to the effect highlighted in a study by Van Drongelen et al. (3), which studied the effects of work-related stress on the level of alertness in pilots and found it to be a major cause of such fatigue and the inability to concentrate safely, which builds over time. Other researchers, such as Sallinen et al. (6) have also noted that it is the stress that results from working irregular duty schedules and long operative periods that increases fatigue, disrupts sleep and interferes with the pilots’ alertness during both short and long-haul flights. Therefore, it is necessary to propose measures that directly address stressors such as stress management and resilience training so as to optimize sleep health and general health among aviators. The research evaluated the depressive and anxious tendencies, within the pilot group, with the result that a majority of the individuals scored at the normal levels of depression, with only a few presenting mild to moderate symptoms. The lack of strong correlation between mental-health related symptoms and sleep disturbance is consistent with the findings of other studies, e.g., those conducted by Monin et al. (5) who, while evaluating a sample of 2.000 French aircrew, found that 20% of the responders suffered mild psychological distress despite the fact that these symptoms did not correlate with disturbance of their sleep in general. Likewise, Shi et al. (8) noted that while pilots had psychological factors, they were not the major determinants of the sleep, as older age and longer night flying time were more contributory. These outcomes indicate that for pilots, somatic risk factors such as work-related stress and tiredness may lower the quality of sleep more than the psychological symptoms. Application of International Physical Activity Questionnaire (IPAQ) showed no significant correlation between sleep quality and physical activity levels in the sampled pilots of this study. This is in agreement with the observations of Monin et al. (5) and Reis et al. (12). Although moderate physical activity tends to be associated with better sleep quality in the general population, the same cannot be said for pilots, as the benefits of such activities may be outweighed by more pressing matters, such as irregularity in schedules and exhaustion from work. Nevertheless, research by van Drongelen et al. (4) has established that when pilots engage in more exercise and support measures focused on combating fatigue and stress are also provided, sleep quality can be improved. Therefore, such approaches will be explored in future studies to examine possible interactions. In this way, while physical activity is less likely to be detrimental, in the case of sleep quality, the effect of the sole activity may be too deficient in aviation personnel, whose practice seems to be constrained more by social and work environment than as an individual.



5 Limitations and future research

Although this study included a large number of Serbian commercial pilots, this is the first such study in our country on this population. Further research needs to be directed toward controlling the implementation of preventive measures and interventions to reduce stress and sleep-related problems.



6 Conclusion

The research reveals that Serbian airline pilots suffer from poor sleep quality which is attributable to the number of years in service and high levels of stress among other factors. Every year in service added the chance of poor sleep by 17% while the control of stress factors increased the risk by almost three folds. Lifestyle risks including coffee drinking were shown to have some degree of correlation with sleep quality, however, work related stress was found to be the main factor. Consequently, it becomes apparent that there is a need to implement specific strategies within the aviation sector, in particular stress management interventions and alternative rosters that consider years of experience in order to promote pilot’s health and enhance flight safety. Positively addressing the risk factors will lead to a healthier and more resilient workforce in the aviation sector, thereby improving the sustainability of operations. Endeavors aimed at the health of pilots are important not only for safety but for preventing the indirect costs that will arise in future due to absenteeism, staff turnover, and interruptions of operations which in the end will help in achieving responsible, more safe and sustainable aviation.



Data availability statement

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



Ethics statement

The studies involving humans were approved by the Ethics Committee of the Faculty of Medicine of the University of Belgrade under serial number 17/IX-9 dated September 5, 2023. 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

MS: Conceptualization, Data curation, Formal analysis, Investigation, Writing – original draft, Writing – review & editing. DN: Conceptualization, Methodology, Resources, Supervision, Writing – review & editing. MM: Supervision, Validation, Writing – review & editing. ZT-Š: Validation, Visualization, Writing – review & editing. JT: Investigation, Validation, Writing – review & editing. IT: Data curation, Formal analysis, Writing – review & editing. ŽV: Methodology, Writing – review & editing. JI: Methodology, Writing – original draft, Writing – review & editing.



Funding

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



Acknowledgments

We would like to thank all the pilots for their enthusiastic participation in the study. This study was supported by the Ministry of Education, Science, and Technological Development of the Republic of Serbia (grant No.: 451-03-66/2024-03/200110). Jelena Ilić Živojinović is affiliated with the Faculty of Medicine, University of Belgrade, Project Contract Number 451-03-47/2023-01/200110.



Conflict of interest

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



Generative AI statement

The authors declare that no Generative AI was used in the creation of this manuscript.



Publisher’s note

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



References
	 1. Alaminos-Torres, A, Martínez-Álvarez, JR, López-Ejeda, N, and Marrodán-Serrano, MD. Atherogenic risk, anthropometry, diet, and physical activity in a sample of Spanish commercial airline pilots. Int J Environ Res Public Health. (2022) 19:4128. doi: 10.3390/ijerph19074128
	 2. Roach, GD, Sargent, C, Darwent, D, and Dawson, D. Duty periods with early start times restrict the amount of sleep obtained by short-haul airline pilots. Accid Anal Prev. (2012) 45:22–6. doi: 10.1016/j.aap.2011.09.020
	 3. van Drongelen, A, Boot, CRL, Hlobil, H, Smid, T, and van der Beek, AJ. Risk factors for fatigue among airline pilots. Int Arch Occup Environ Health. (2017) 90:39–47. doi: 10.1007/s00420-016-1170-2
	 4. van Drongelen, A, Boot, CRL, Hlobil, H, Twisk, JWR, Smid, T, and van der Beek, AJ. Evaluation of an mHealth intervention aiming to improve health-related behavior and sleep and reduce fatigue among airline pilots. Scand J Work Environ Health. (2014) 40:557–68. doi: 10.5271/sjweh.3447
	 5. Monin, J, Guiu, G, Reybard, C, Bompaire, F, Bisconte, S, Perrier, E , et al. Prevalence of sleep disorders in a large French cohort of aircrew members and risk of in-flight sleepiness. Sleep Med. (2022) 100:183–9. doi: 10.1016/j.sleep.2022.08.013
	 6. Sallinen, M, Sihvola, M, Puttonen, S, Ketola, K, Tuori, A, Härmä, M , et al. Sleep, alertness and alertness management among commercial airline pilots on short-haul and long-haul flights. Accid Anal Prev. (2017) 98:320–9. doi: 10.1016/j.aap.2016.10.029
	 7. Pavlova, MK, and Latreille, V. Sleep disorders. Am J Med. (2019) 132:292–9. doi: 10.1016/j.amjmed.2018.09.021
	 8. Shi, R, Wang, F, Xu, W, and Fu, L. Association of age and night flight duration with sleep disorders among Chinese airline pilots. Front Public Health. (2023) 11:1217005. doi: 10.3389/fpubh.2023.1217005
	 9. Signal, TL, Gander, PH, van den Berg, MJ, and Graeber, RC. In-flight sleep of flight crew during a 7-hour rest break: implications for research and flight safety. Sleep. (2013) 36:109–15. doi: 10.5665/sleep.2312
	 10. Reis, C, Mestre, C, Canhão, H, Gradwell, D, and Paiva, T. Sleep and fatigue differences in the two most common types of commercial flight operations. Aerosp Med Hum Perform. (2016) 87:811–5. doi: 10.3357/AMHP.4629.2016
	 11. Alaminos-Torres, A, Martínez-Álvarez, JR, Martínez-Lorca, M, López-Ejeda, N, and Marrodán- Serrano, MD. Fatigue, work overload, and sleepiness in a sample of Spanish commercial airline pilots. Behav Sci. (2023) 13:300. doi: 10.3390/bs13040300
	 12. Reis, C, Mestre, C, Canhão, H, Gradwell, D, and Paiva, T. Sleep complaints and fatigue of airline 400 pilots. Sleep Sci. (2016) 9:73–7. doi: 10.1016/j.slsci.2016.05.003
	 13. Zaslona, JL, O’Keeffe, KM, Signal, TL, and Gander, PH. Shared responsibility for managing fatigue: Hearing the pilots. PLoS One. (2018) 13:13. doi: 10.1371/journa.pone.0195530
	 14. Abdelaziz, M, Alhejaili, F, Alnouri, L, Samman, A, Alzehairi, A, Balkhyour, M , et al. Sleep patterns of pilots: An objective assessment. Cureus. (2023) 15:e38983. doi: 10.7759/cureus.38983
	 15. 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
	 16. 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
	 17. Forde, C. Scoring the International Physical Activity Questionnaire (IPAQ). Dublin: University of Dublin (2018).
	 18. Lovibond, SH, and Lovibond, PF. Manual for the Depression Anxiety Stress Scales. 2nd ed. Sydney: Psychology Foundation (1995).
	 19. Jovanović, V, Gavrilov-Jerković, V, Žuljević, D, and Brdarić, D. Psihometrijska evaluacija Skale depresivnosti, anksioznosti i stresa–21 (DASS–21) na uzorku studenata u Srbiji. Psihologija. (2014) 47:93–112. doi: 10.2298/PSI1401093J20
	 20. Jovanović, VR, Đonović, N, and Dutina, A. Factors associated with the depression, anxiety, and stress among high medical school of professional studies students. Med J. (2017) 51:7–14. doi: 10.5937/mckg51-14379
	 21. Buysse, DJ, Reynolds, CF, Monk, TH, Berman, SR, and Kupfer, DJ. The Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice and research. Psychiatry Res. (1989) 28:193–213. doi: 10.1016/0165-1781(89)90047-4
	 22. Popević, MB, Milovanović, APS, Milovanović, S, Nagorni-Obradović, L, Nešić, D, and Velaga, M. Reliability and validity of the Pittsburgh Sleep Quality Index-Serbian translation. Eval Health Prof. (2018) 41:67–81. doi: 10.1177/0163278716678906
	 23. Kim, HJ, and Choi, YY. Fatigue and associated factors among airline pilots. Korean J Aerosp Environ Med. (2021) 31:38–44. doi: 10.46246/KJAsEM.210009


Copyright
 © 2025 Stojanović, Nesic, Maksimović, Terzić-Šupić, Todorović, Topalović, Vlaisavljević and Ilić Živojinović. 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: 25 February 2025
doi: 10.3389/fpubh.2025.1517189








[image: image2]

Examining shift duration and sociodemographic influences on the well-being of healthcare professionals in the United Arab Emirates: a cross-sectional study

Salaheddine Bendak1,2*†, Iffat Elbarazi3†, Oumara Alajlouni4†, Sana O. Al-Rawi5†, Amal M. B. Abu Samra6† and Moien A. B. Khan7*†


1Faculty of Engineering, American University of Sharjah, Sharjah, United Arab Emirates

2Faculty of Engineering, Haliç University, Istanbul, Türkiye

3Institute of Public Health, College of Medicine and Health Sciences, United Arab Emirates University, Al-Ain, United Arab Emirates

4Department of Medicine, University of Toronto, Toronto, ON, Canada

5Department of Pediatrics, Al Qassimi Women and Children’s Hospital, Sharjah, United Arab Emirates

6Internal Medicine, Abu Dhabi Health Services Co., Abu Dhabi, United Arab Emirates

7Health and Wellness Research Group, Department of Family Medicine, College of Medicine and Health Sciences, United Arab Emirates University, Al-Ain, United Arab Emirates

Edited by
 Adriano Friganovic, University of Rijeka, Croatia

Reviewed by
 Yuke Tien Fong, Singapore General Hospital, Singapore
 Biljana Filipovic, University of Applied Health Sciences, Croatia

*Correspondence
 Salaheddine Bendak, sbendak@aus.edu; Moien A. B. Khan, moien.khan@uaeu.ac.ae 

†ORCID
 Salaheddine Bendak, orcid.org/0000-0003-2477-8194
 Iffat Elbarazi, orcid.org/0000-0001-7151-2175
 Oumara Alajlouni, orcid.org/0009-0003-3378-2379
 Sana Osama Al-Rawi, orcid.org/0000-0003-4358-0503
 Moien A. B. Khan, orcid.org/0000-0003-4970-4618

Received 25 October 2024
 Accepted 10 February 2025
 Published 25 February 2025

Citation
 Bendak S, Elbarazi I, Alajlouni O, Al-Rawi SO, Abu Samra AMB and Khan MAB (2025) Examining shift duration and sociodemographic influences on the well-being of healthcare professionals in the United Arab Emirates: a cross-sectional study. Front. Public Health 13:1517189. doi: 10.3389/fpubh.2025.1517189
 




Objective: Providing quality healthcare is an essential part of the healthcare system. The high workload and night work associated with healthcare providing may result in work-life imbalance among healthcare professionals (HCPs) and in degradation in the quality of care.
Methods: This cross-sectional study aimed to assess the effects of sociodemographic characteristics and shift work on HCPs’ well-being in four large hospitals in the United Arab Emirates using a validated questionnaire.
Results: Responses from 526 participants indicated that 79.2% of them were under the age of 40, 70.2% were females and 50.2% were single or divorced. Responses indicated that many HCPs reported engaging in unhealthy behaviors such as consuming energy drinks (37.3%), smoking (14.2%) and taking stimulant pills (5.7%) with males being more susceptible to these practices compared to females. Results also showed that participants perceived their overall health rate, on the average, to be moderate with one third of participants indicating to be overweight. Moreover, results showed that many participants reported having blood pressure issues (16%), diabetes (8.6%) and/or heart diseases (2.7%), with females more prone to these diseases than males. Another important finding was that most respondents reported sleeping significantly less than the recommended duration and taking too long time to fall asleep. Finally, results revealed that HCPs on 12-h shifts indicated having greater satisfaction but tend to experience more exhaustion levels and worsened health indicators than those on 8-h shifts.
Conclusion: HCPs work has adverse effects on their well-being especially when combined with working at night. Healthcare implications of the results as well as recommendations to improve the well-being of HCPs based on the findings are given at the end.
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1 Introduction and background

The provision of quality healthcare is of utmost importance for any healthcare professional (HCP). Over the years, there has been much debate regarding work-life imbalance of HCPs, which may, in turn, have adverse effects on the healthcare system. Understanding the emotional functioning of HCPs will help to improve the learning environment and, in turn, have a positive impact on the future of professionals within the healthcare system. HCPs are burdened with excessive workloads and shift (night) work, which contributes to a high rate of burnout, depression, and suicide among medical professionals (1). This can inevitably have a negative impact on the healthcare service quality.

Health and wellness consist of several components. These include a healthy diet, sleep duration and quality, spiritual wellbeing, physical activity, positive mood and emotional wellbeing (2). HCPs were identified as being at greater risk of absenteeism and poor well-being, eventually leading to lower retention and poor patient care outcomes (3, 4). This impact was heightened by the coronavirus disease pandemic (COVID-19) which led to a more negative impact on healthcare services and employees (5).

Besides this, shift work has become an integral part of many professions, with employees often working extended hours and irregular schedules to provide round-the-clock supply of goods and services (6, 7). Although this type of work arrangement is essential to maintain continuous and successful services in healthcare and many other fields, it can have significant adverse consequences on employees’ well-being and contribute to the growing issue of burnout (6, 8). It should be noted that professional burnout is a syndrome characterized by emotional exhaustion, feelings of cynicism or depersonalisation and decreased sense of personal accomplishment and is a recognized and concerning problem among physicians, with shift work being a potential exacerbating factor (9).

The demanding nature of HCPs’ work, coupled with long shifts, disrupts the body’s natural circadian rhythm and can lead to chronic fatigue, sleep disturbances and diminished neurocognitive functions (10, 11). As a result, they may experience a heightened risk of emotional and physical burnout and a sense of depersonalisation toward their patients (11). This not only affects the well-being of HCPs, but also has implications for patient care and the overall health system functioning, as also postulated by The Institution of Occupational Safety and Health (IOSH) (12).

Recent research has shed light on the various dimensions of how shift work impacts HCPs’ well-being (7, 13, 14). However, it underscored the need for a wide-ranging understanding of this issue to develop effective strategies for promoting physician well-being and ensuring optimal patient care. To mitigate the adverse effects of shift work on well-being of its employees, healthcare organizations are urged to implement supportive measures such as providing adequate rest periods, offering resources for stress management, and fostering a positive work environment that encourages work-life balance and professional growth (6, 12).

Many studies have identified various factors that are associated with anxiety, stress and poor well-being among HCPs. These factors include gender, marital status, number of children, nationality, service years, lack of social support, working hours and insufficient material and human resources (15–18).

Irregular schedules and prolonged shifts, which are common in many healthcare settings, have been exacerbated during the pandemic due to the huge demand on healthcare services and increased workload (19). In fact, their well-being during and following the COVID-19 pandemic became critical areas of concern that led to the demand for more concentrated wellness programs for HCPs and for more research in this area to better understand its dynamics especially in developing countries (20–22). The current cross-sectional study aimed to explore the multifaceted impact of sociodemographic characteristics and shift work on HCPs’ well-being. This is anticipated to improve planning of HCPs work schedules and training of HCPs as well as developing programs that help HCPs in coping with the high demands of their work.



2 Methodology


2.1 Study design and settings

An anonymous online cross-sectional survey was developed and administered for the purpose of the current study. The first part of the survey presented information on the study to allow potential volunteers to make an informed decision on participation. Then individuals were asked to indicate their consent to take part. Those who indicated not consenting to this study would then be automatically excluded from the survey. Those who indicated consenting to partipate in the study were directed to the questionionnaire for completion. The online English questionnaire portal was open for potential participants between 14 December 2021 and 28 March 2022 and took approximately 8–10 min to complete.



2.2 Inclusion and exclusion criteria

Participants eligible for inclusion in this study were:

	i. Healthcare professionals working in the United Arab Emirates, including physicians, nurses, midwives, and allied health workers.
	ii. Aged 18 years or older.
	iii. Currently employed in hospital settings with rotating or night shifts.
	iv. Able to read and complete an English-language online survey.
	v. Willing to provide informed consent for participation.

Participants were excluded if they:

i. Were not currently employed in a healthcare setting.

ii. Worked part-time or were in administrative roles unrelated to patient care.

iii. Were unable or unwilling to provide informed consent.

iv. Did not have proficiency in English, as the survey was administered exclusively in English.



2.3 Study population and sample size calculations

A sample size of 523 employees was calculated based on the sample size calculation criterion developed by Krejcie and Morgan (23). A conservative 95% confidence level and 5% margin of error were adopted where the population was estimated at 50,000 HCPs in the United Arab Emirates (UAE), the main setting of the study (24, 25). The inclusion criteria implemented in this study were that participants were expected to be HCPs working, working night shifts and willing to provide a consent. Participants were recruited through a snowball sampling method, where initial respondents were invited to distribute the survey link within their professional networks. Recruitment was conducted across four major hospitals in Abu Dhabi, Dubai, and Sharjah—the three largest emirates in the UAE—selected for their diverse workforce to ensure the inclusion of healthcare professionals from multiple disciplines. The questionnaire was exclusively distributed in English.

The data collection procedure involved sending emails directly to slightly more than 1,000 healthcare professionals. Additionally, the questionnaire link was circulated through WhatsApp groups within the same hospitals as a reminder. Eventually, a total of 589 subjects consented to participate with an estimated response rate of 54.9%. However, 63 surveys were not included in the analysis due to various reasons (mainly working part-time, currently not working or missing data). Consequently, a total of 526 surveys were considered in the current study.



2.4 Data collection

The current study employed a comprehensive set of validated questionnaires to assess various outcomes among participants. The methodology encompassed five distinct instruments where each instrument was carefully selected for its relevance and validated accuracy in capturing the data necessary for the current study’s objectives:

	• Sociodemographic data: Gender, age, marital status, number of children at home <18 years of age, years of experience (26).
	• Shiftwork data: Information on shift type and duration, years on night shifts (6, 27).
	• Stimulants and substance abuse: Use of stimulants such as coffee, tea, energy drinks, and stimulant pills, smoking and alcohol consumption patterns (26).
	• Health state: Participants’ health status was assessed based on overweight status, blood pressure, diabetes, heart disease, and a self-reported overall health rating on a scale from 0 to 100, where 0 indicated “poor health” and 100 indicated “excellent health.” This single-item measure is widely used in population health research as a subjective indicator of well-being and has been shown to correlate with objective health measures, including chronic disease burden and healthcare utilization (28).
	• Occupational well-being: Occupational well-being was assessed using selected items from the Professional Fulfillment Index (PFI) (2) a validated measure designed to evaluate burnout and professional fulfillment among healthcare professionals. The PFI includes:Four items assessing work exhaustion (‘I feel emotionally drained from my work’), Four items evaluating interpersonal disengagement (‘I have become more callous toward people since I took this job’), and Six items measuring professional fulfillment (‘I find meaning in my work’). Each item was rated on a 5-point Likert scale ranging from 0 (‘not at all’) to 4 (‘extremely’) for burnout items, and from 0 (‘not at all true’) to 4 (‘completely true’) for professional fulfillment items. Scores were summed within each subscale, yielding possible scores from 0 to 40 for burnout and from 0 to 24 for professional fulfillment. Higher scores on burnout subscales indicate greater work-related distress, whereas higher professional fulfillment scores indicate greater job satisfaction and meaningfulness.



2.5 Study outcome

The dependent variables are HCPs’ well-being, stimulants use, substance abuse and medical history, while the independent variables included sociodemographic factors, shift work and shift duration.



2.6 Statistical analysis

In this study, all collected data had undergone a numerical coding process. For categorical data, percentages and frequencies were used to provide an overview of the distribution of responses. For numerical data, the mean and standard deviation were calculated to provide a central measure and an indication of data’s spread. Then, t-test, non-parametric (namely Kruskal-Wallis and Mann-Wittney U) tests and cross tabulation were used to analyze the data. The level of statistical significance was set at 0.05, meaning that any findings with p-values less than 0.05 would be considered statistically significant. Statistical analysis was carried out using SPSS version 27.



2.7 Ethical approval

This study adhered to the ethical guidelines outlined in the Helsinki Declaration (29). It was approved by the Ethics Committee for Social Sciences at the United Arab Emirates University (ERS_2021_8423). Informed consent was secured from all participants prior to the start of the research, ensuring compliance with ethics procedures.




3 Results

As indicated earlier, out of the 549 HCPs who responded to the questionnaire, 526 were considered for the current study. Out of those 526, 369 (70.2%) were female and 264 (50.2%) indicated that they were single or divorced. Moreover, 114 (21.7%) of respondents were 21–25 years of age, 133 (25.3%) were between 26 and 30, 119 (22.6%) between 31 and 35, 51 (9.7%) between 36 and 40, 39 (7.4%) between 41 and 45, 33 (6.3%) between 46 and 50, 31 (5.9%) between 51 and 55, and 6 (1.2%) were 56 years of age or older. For the number of children under the age of 18, 181 (34.4%) said they had no children, 110 (20.9%) indicated that they have one child, 119 (22.6%) two children, 48 (9.1%) three children, 24 (4.6%) four children, 39 (7.4%) five children, and 3 (0.6%) six children.

For type of professional practice, responses indicated that 341 (64.8%) of participants were medical doctors, 159 (30.2%) were nurses, 21 (4%) were midwives and 5 (1%) were others. For continuous recent work experience on night shifts, the average was 1.77 years (stdev = 1). Finally, for night shift duration, 256 (48.7%) respondents indicated working 8-h night shifts and 270 (43.7%) indicated working 12-h night shifts. All of the respondents indicated working rotating shift schedules with none working on permanent night shifts.

The average weight of participants was 73.1 kg with a standard deviation of 17.9 and the average height was 166.8 cm with a standard deviation of 9.9. Regarding body image, 66.2% of participants reported not feeling overweight, while 33.3% do. Hypertension was present in 16% of participants, while the prevalence of diabetes and heart diseases were 8.6 and 2.7%, respectively. The overall health rate was 71.3%, with a standard deviation of 21.3.

Questionnaire results related to behavior and consumption are summarized in Table 1 and responses to well-being questions are illustrated in Figure 1. To simplify both Table 1 and Figure 1, strongly disagree and disagree were summed up into one category (disagree) and agree and strongly disagree were summed up into one category (agree).



TABLE 1 Summary of responses to questions related to behavior and consumption.
[image: Table displaying consumption behaviors across three levels. Coffee: No 28.1%, 1-2 cups 35%, >3 cups 36.9%. Tea: No 45.8%, 1-2 cups 23.6%, >3 cups 30.6%. Energy drinks: No 62.7%, yes 37.3%. Stimulant pills: No 94.3%, yes 5.7%. Cigarettes per day: No 85.4%, <5 cig 3.8%, >6 cig 10.8%. Alcohol per week: No 87.3%, 1-2 drinks 9.7%, >2 drinks 3%.]

[image: Bar chart titled "Occupational Well-being" showing responses in percentages for five statements: "Lacking in enthusiasm at work" (34.3% Disagree, 34.2% Neutral, 30.6% Agree), "Physically exhausted at work" (24.1% Disagree, 29.1% Neutral, 46.8% Agree), "My work is meaningful to me" (19.6% Disagree, 23% Neutral, 57.4% Agree), "My work is satisfying to me" (22% Disagree, 29.8% Neutral, 48.1% Agree), "Cheerful over the last two weeks" (18.1% Disagree, 22.8% Neutral, 59.2% Agree). Disagree, Neutral, and Agree are colored orange, yellow, and green respectively.]

FIGURE 1
 Occupational well-being survey responses.


Questionnaire results indicate that 37.3% of participants consume energy drinks, 5.7% use stimulant pills, 14.6% smoke cigarettes and 10.7% consume alcohol. Moreover, 33.3% reported perceiving themselves to be overweight, 16% indicated having blood pressure problems, 8.6% indicated having diabetes and 2.7% indicated having heart diseases. Interestingly, respondents indicated perceiving, on the average, their health rate to be 71.3% which is considered a, relatively speaking, low average. Finally, 59.2% indicted feeling cheerful at work, 48.1% indicated being satisfied at work, 57.4% indicated their work to be meaningful to them, 46.8% indicated being physically exhausted at work and 30.6% indicated lacking enthusiasm at work.


3.1 Gender differences

Statistically significant differences in response factors due to gender are summarized in Table 2. As can be seen in that table, male HCPs interestingly reported significantly consuming more coffee, energy drinks, stimulant pills, cigarettes and alcohol while, at the same time, rating their overall health to be worse than female participants. Nevertheless, female participants reported to have significantly higher occurrences of blood pressure and diabetes than male participants.



TABLE 2 Statistically significant differences in output factors due to gender.
[image: Table showing various health-related factors for males and females across four levels. Categories include coffee, energy drinks, stimulant pills, smoking, alcohol consumption, blood pressure, diabetes, and health rate. Each factor lists percentages and associated p-values indicating significance.]



3.2 Marital status

Statistically significant differences in response factors due to marital status are summarized in Table 3. As can be seen in that table, percentage of married respondents consuming more tea and alcohol is significantly greater than percentage of single respondents. Also, percentage of married HCPs reported perceiving their work to be meaningful is significantly greater than that of single HCPs.



TABLE 3 Statistically significant differences in output factors due to marital status.
[image: A table displays the relationship between independent factors and various levels for single and married individuals, including p-values. For tea consumption, 48.5% of singles and 43.1% of married individuals do not consume tea; higher consumption rates increase with levels. Alcohol consumption shows 90.2% of singles and 84.4% of married individuals do not drink, with decreasing percentages as consumption increases. Regarding work meaningfulness, a varying percentage agree or strongly agree it is meaningful, with higher agreement among married individuals. P-values are 0.035 for tea consumption, 0.04 for alcohol, and 0.023 for work meaningfulness.]



3.3 Age

There was significant difference in tea intake due to age of respondents (p < 0.001). Results showed clearly that younger HCPs drink less tea than their older counterparts. This was seen with the uniform drop of percentage of tea non-drinkers from 65.8% for 20–25 age group to 16.1% for 51–55 age group.

There was also a significant perception difference in being overweight among respondents. The ratio of respondents perceiving themselves to be overweight was fluctuating between 60 and 68% till the age of 50 to jump then to 77% for 51–55 age group and then to 80% for 56–60 age group (p < 0.001). This might be attributed to the slowing down of metabolism and menopause after the age of 50.



3.4 Number of children

Number of children did not have any meaningful significant effect on any of the output variables.



3.5 Shift duration

Statistically significant differences in response factors due to shift duration are summarized in Table 4. As can be seen in that table, HCPs on 8-h shifts tend to consume more tea and energy drinks, use stimulant pills and report to be overweight more than those on 12-h shifts. Also, HCPs on 8-h shifts reported significantly lower work satisfaction rate and perceived their work to be less meaningful than those on 12-h shifts. Nevertheless, HCPs on 8-ht shifts reported to be significantly less exhausted at work than those on 12-h shifts.



TABLE 4 Statistically significant differences in output factors due to night shift length.
[image: Table showing the relationship between independent factors and shift duration with various levels of response. Factors include tea and energy drink consumption, use of stimulant pills, being overweight, and job satisfaction. Each factor is evaluated across Level 1 to Level 5, with percentages indicating distribution. The p-values indicate statistical significance for each factor, ranging from p = 0.000 to p = 0.014.]



3.6 Years on night shift

There were no significant differences in output variables due to years on night shift. This might be attributed to the short duration spent on night shifts by healthcare professionals participating in this study (ranging between 0 and 3 years).




4 Discussion

This study explored demographics and shift work influence on a sample of healthcare professionals’ well-being in the UAE HCPs. Study results indicate that some HCPs, like other professionals, engage in unhealthy practices like consuming stimulant pills and smoking. Although most of participating HCPs are young, many perceived their health not to be that good on average (71.3%). Results also show that 16% of participants have blood pressure issues, 8.6% have diabetes and 2.7% have heart diseases, which might be considered high given the young age of most participants. Besides this, one third of participants feel they are overweight with this feeling significantly increasing for those above the age of 50 when metabolism slows down and people tend to gain weight more easily as reported before (30).

As anticipated, male healthcare professionals (HCPs) revealed higher consumption of coffee, energy drinks, stimulant pills, cigarettes and alcohol compared to their female counterparts, aligning with the consumption norms and patterns observed for these substances (31). However, female participants reporting to have higher occurrences of blood pressure and diabetes than male participants does not match the general trend in the society and is a topic which should be investigated further in future studies (32, 33). Further research is also needed to explore if gender-based awareness programs are needed in terms of stress management and lifestyle.

As for marital status, the percentage of married respondents consuming more tea and alcohol was found to be greater than that of single respondents contrary to a study conducted among females in Saudi Arabia (34). Also, the percentage of married participants perceiving their work to be meaningful was found to be greater than that of single participants. This latter result might be attributed to the psychological dynamics of having a family which brings with it a sense of responsibility and the need to work (35).

Moreover, many participants reported having blood pressure issues, diabetes and/or heart diseases, with females more prone to these diseases than males, although participants were mainly young. Besides this, most respondents reported sleeping less than recommended duration and taking too long time to sleep. This raises concerns on the long-term health and well-being of HCPs and warrants further research in this area.

The above results revealed that HCPs on 8-h shifts tend to consume more tea and energy drinks, use stimulant pills and report to be overweight more than those on 12-h shifts. Alongside these results, HCPs on 8-h shifts reported lower work satisfaction rate and perceived their work to be less meaningful than those on 12-h shifts. In parallel, HCPs on 8-ht shifts reported to be significantly less exhausted at work than those on 12-h shifts. These results indicate that HCPs are generally more satisfied with 12-h shifts and found their work to be more meaningful than those 8-h shifts which was also reported in the literature. Reasons might include less trips to and from work, more time with family on days off, greater opportunity of taking another job, etc. (6). At the same time, participants also reported that 12-h shifts are significantly more exhausting than 8-h shifts. This higher exhaustion levels may be attributed to potential shorter sleep duration between consecutive shifts, sleep deprivation, higher stress levels, accumulated fatigue during the extra 4 hours at work, disrupted physical activity and dietary habits due to longer shifts, and possibly other factors. It is recommended, thus, that long term effects of this potential high exhaustion attributed to 12-h shifts should be further investigated in future studies (6, 35, 36).

Findings of the current study suggest a need for targeted health interventions for shift HCPs, focusing on lifestyle modifications, sleep health and stress management. These interventions should also address the high use of stimulants and associated risks. The study also highlights the importance of routine screenings of health and sleeping habits of shift workers among HCPs. Clinicians should be aware of the unique challenges faced by this group and provide resources for managing work-related stress and sleep debt. Moreover, this study underlines the necessity of integrating occupational health into medical and nursing education.

The present study had an obvious limitation in that the causal relationship between sociodemographic factors and shiftwork on HCPs’ well-being could not be inferred from this cross-sectional study. Future research should focus on longitudinal studies to assess the long-term impacts of shift work on health. A major strength in the current study was the use of validated instruments for data collection, thus enhancing the reliability of the findings. However, the cross-sectional design had a potential for response bias. In addition, limited generalisability was possible due to the specific demographic and geographic location of the participants.



5 Conclusion

Identifying factors that affect the well-being of healthcare professionals (HCPs) is of utmost importance for the development of effective strategies to improve their working conditions and the quality of patient care. Results of the current study revealed that many healthcare professionals (HCPs) have unhealthy practices, like smoking and consuming energy drinks, with males being more prone to these practices than female HCPs. Participants also indicated perceiving their overall health rate, on the average, to be moderate with one third of participants indicating to be overweight. These findings are exacerbated further when HCPs were involved with shiftwork. These findings emphasize the importance of paying more attention to the health and well-being of HCPs through improving their work conditions and giving them adequate psychological support.
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This report presents two cases of chemical pneumonitis caused by the exposure of sodium ibandronate powder, a bisphosphonate used for treating osteoporosis. They are both pharmaceutical workers, and they inhaled the powder after an accidental spill in the lab. They developed similar symptoms, but different imaging features, only one showed fibrotic changes. After the blood test and bronchoscopy examination, they both diagnosed as chemical pneumonitis. Their symptoms improved after treatment with glucocorticoids. Their lung lesions resolved completely after continued treatment. The findings suggest that the importance of appropriate safety measures in environments where pharmaceutical powders may be handled, such as in the pharmaceutical industry. Chemical pneumonitis from inhaled sodium ibandronate can have varying CT appearances and may benefit from glucocorticoids therapy.
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1 Introduction

Many drugs may cause lung injury which is called chemical pneumonitis. Chemical pneumonitis can manifest in various patterns on CT scans, often affecting both the upper and lower airways and typically presenting as diffuse opacities. It may mimic interstitial lung diseases such as hypersensitivity pneumonitis, organizing pneumonia, eosinophilic pneumonia, and other granulomatous reactions (1). While numerous cases of lung injury due to oral medications have been reported (2), there is a scarcity of data on inhalation-induced injuries such as chemical pneumonitis due to bromine compounds, zinc oxide fumes. Different drugs can exhibit distinct patterns on CT scans, ranging from fibrosis and consolidation to ground-glass opacities. Even the same drugs may cause varying extents of lung injury in different patients. However, there have been no reports of chemical pneumonitis due to sodium ibandronate. Herein, we reported a case series of Chemical Pneumonitis caused by exposure of sodium ibandronate powder. This is the first case series about this drug.



2 Case 1

A 26-year-old non-smoker male reported to the emergency department with complaints of headache, fever, and a non-productive cough that had persisted for 24 h. His occupation involved handling sodium ibandronate powder at a pharmaceutical facility, and 2 days ago he had shattered a mass of sodium ibandronate into powder, and put the powder in the capsule, the work last 3 h. He told the doctor he may have inhaled sodium ibandronate powder. Clinical assessment revealed a respiratory rate of 20 breaths per minute, a body temperature of 38°C, and an oxygen saturation of 98% on room air. Auscultation of the lungs disclosed mild crackles bilaterally, and erythematous vesicular lesions were observed on his right arm. Laboratory tests indicated a high neutrophil count, lymphopenia, and increased serum bilirubin levels. Pulmonary function tests showed minor ventilatory impairment. A chest CT scan exposed scattered opacities (Figure 1A). A follow-up scan after 2 days of moxifloxacin therapy showed a marked increase in pulmonary opacities (Figure 1B). Negative results were obtained for microbiological cultures, antinuclear antibodies, and allergen tests. The tests for serum Mycoplasma pneumoniae, Chlamydia pneumoniae were negative. Respiratory virus panel tests did not detect adenovirus, coronavirus, human metapneumovirus, human rhinovirus/enterovirus, influenza, parainfluenza, respiratory syncytial virus. Bronchoscopic examination revealed generalized erythema and edema of the tracheobronchial mucosa. The bronchoalveolar lavage (BAL) fluid cell count was 20% lymphocytes, 20% neutrophils, and 10% eosinophils, with occasional atypical cells noted, characterized by an enlarged cell body, increased cytoplasm-to-nucleus ratio, and hyperchromatic chromatin with visible nucleoli, and some cell fusion was observed. The specific pathogen was not identified by the next-generation sequencing (NGS) of pathogen from the bronchoalveolar lavage fluid. All the examination shows no evidence about bacteria or virus infection. We suspect that injury may be relative with his working about handling sodium ibandronate powder. The most possible diagnosis is chemical pneumonitis due to sodium ibandronate exposure, and treatment with 40 mg methylprednisolone twice daily was initiated. His symptoms resolved after 8 days of steroid therapy, then go back to home with oral glucocorticoid, In the following visit of outpatient, a significant improvement in imaging was noted (Figures 1C,D). And he told the fact that his factory had checked the environment of his workplace and found the ventilation equipment in chemical fume hood had fault in these days. Even though he wore a mask for protection, he inhaled sodium ibandronate. The factory repaired the ventilation equipment. The fact confirmed the diagnosis of chemical pneumonitis due to sodium ibandronate.

[image: CT scan images showing lung sections in four panels labeled A, B, C, and D. Each panel displays two images, one on the left showing clear lung fields, and one on the right with significant cloudiness or opacification, indicating abnormal lung conditions. The differences suggest pathological changes in the lung tissue.]

FIGURE 1
 Patient 1: (A) Scattered opacities in upper and lower airways on the first day post-exposure. (B) Progression of opacities on the third day. (C) Partial resolution on the fifth day. (D) Complete resolution on the ninth day.




3 Case 2

This 25-year-old female patient, a coworker of the first case, was also present during the powder handling workplace, suffered a similar injury. She was a non-smoker and presented with fever and a non-productive cough, seeking medical attention 1 day after the drug exposure incident. Laboratory tests showed leukocytosis and lymphopenia. A chest CT scan showed scattered opacities (Figure 2A). She was initially treated with moxifloxacin for 3 days, after which she developed exertional dyspnea and was admitted to the respiratory medicine department. A subsequent CT scan showed significant progression (Figure 2B). Given the similarity to the first case, she underwent bronchoscopic examination, which was consistent with the findings in case 1. No microbiological evidence was found. The BAL fluid cell composition was 20% lymphocytes, 6% neutrophils, and 1% eosinophils. The NGS of pathogen showed no infection of bacteria, fungi or virus. She was also suspected as chemical pneumonitis. Following corticosteroid therapy, her condition improved. A CT scan taken 9 days after treatment showed some fibrotic changes (Figure 2C), contrasting with case 1. Corticosteroid therapy was continued, and a repeat image after 26 days showed complete resolution of the lesions (Figure 2D).

[image: CT scans of a chest in four panels labeled A, B, C, and D, each with two images. Panels show variations in lung tissue density and patterns, possibly indicating different medical conditions.]

FIGURE 2
 Patient 2: (A) Scattered opacities in upper and lower airways on the first day post-exposure. (B) Progression on the third day. (C) Fibrotic changes in bilateral lower lobes on the eleventh day. (D) Complete resolution on the 28th day.




4 Discussion

These two cases show how to find the causes of pneumonitis, we make the blood test, sputum culture and bronchoscopy. We use the metagenomics analyses in BAL fluid sample. Metagenomics analyses allow quick and easy detection and identification of a great variety of pathogen in different clinical samples, particularly for the use of NGS techniques. It is important in differential diagnoses of lung inflammation. Without any evidence of bacteria, fungi or virus infection, two similar patient, special environment of their workplace, chemical pneumonitis should be considered. And the follow-up of outpatient, they tell the question that factory find. The ventilation equipment in had fault in these days, leading to the exposure of sodium ibandronate. Besides, only two persons stayed in the room at that time, then they appeared similar situation. The fact confirmed the diagnosis of chemical pneumonitis due to sodium ibandronate.

Sodium ibandronate, a nitrogen-containing bisphosphonate, inhibits bone resorption by osteoclasts (3). It is highly soluble in water and virtually insoluble in organic solvents (4). It is utilized in the treatment of postmenopausal osteoporosis. From the instructions of sodium ibandronate, the side effects include influenza like illness in respiratory system. From Globally Harmonized System of Classification and Labeling of Chemicals (5), sodium ibandronate have health hazard of H332 (Harmful if inhaled [Warning Acute toxicity, inhalation]) and H335 May cause respiratory irritation [Warning Specific target organ toxicity, single exposure; Respiratory tract irritation]. Maybe a reasonable inference is going on both patients. When the mass of drug was shattered without good ventilation equipment, the reaction is exothermic, the hot powder was exposed to air, and some particles dissolved in the ambient moisture, becoming airborne. Then the ventilation machine does not work. Workers inhale the mist of drug. The use of corticosteroids appears to be notably effective in treating inhalation-induced ibandronate sodium injury in the short term.

Although many oral drugs are reported the side effects about inducing lung injury, inhalation-induced injuries are seldom mentioned. Some documented cases include chemical pneumonitis due to bromine compounds (6), zinc oxide fumes (7), and white phosphorus (8). The effectiveness of corticosteroids post-inhalation exposure has not been extensively studied in randomized controlled trials (9). Early administration of corticosteroids has been shown to reduce airway hyperresponsiveness and inflammation in toxic alkylating agents like melphalan (10), with similar findings in chlorine gas-induced injury (11).

From this accident, we should enhance occupational safety awareness. It is important to take safety measures in environments where pharmaceutical powders may be handled, such as in the pharmaceutical industry. It serves as a reminder for workers and workplace managers to be aware of and prevent potential occupational hazards. Besides, both patients in the cases sought medical attention promptly after the onset of symptoms and received timely diagnosis and treatment. This highlights the importance of swift identification and intervention in suspected inhalation injuries for improving outcomes.



5 Conclusion

This report presents the first case of chemical pneumonitis due to inhaled ibandronate sodium. The slightly different CT scan presentations in these two cases indicate that chemical pneumonitis can exhibit diverse imaging features. Corticosteroid therapy should be considered in suspected cases, as it generally yields favorable outcomes. This also showed the importance of occupational safety awareness, seeking medical help quickly and rapid treatment.
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Objective: The present study aimed to investigate latent classes of emotional labor among clinical nurses in China and analyze the influencing factors of emotional labor. With this as a reference, care managers can develop more targeted emotional labor intervention programs.
Methods: This study enrolled 1,320 clinical nurses by using stratified random sampling from August to October 2023. A total of 1,279 nurses completed the following questionnaires: General Information Questionnaire, Emotional Labor Scale, Generalized Anxiety Disorder-7 scale (GAD-7), Patient Health Questionnaire-9 scale (PHQ-9), and Work–Family Conflict Scale. Based on the Emotional Labor Scale, the latent profile analysis (LPA) was used to explore the latent classes of nurses’ emotional labor. Then, univariate analysis and multivariate logistic regression analysis were used to explore the influencing factors of emotional labor.
Results: Three latent classes were identified: generally low-level group (1.5%), high-level deep-acting group (17.2%), and high-level surface-acting group (81.3%). Male nurses were more likely to be in the generally low-level group than female nurses. Nurses with low scores on Work–Family Conflict Scale were more likely to be in the high-level deep-acting group than those with high scores. Compared with the nurses with very poor health, the nurses with very good health were more likely to be in the high-level deep-acting group, and nurses with general health were more likely to be in the high-level surface-acting group.
Conclusion: The emotional labor of clinical nurses can be identified into three latent classes. Nursing managers can predict the latent classes of emotional labor based on characteristics such as demographic information and work–family conflict. Therefore, precise intervention can be implemented to reduce the consumption of internal resources and the occurrence of nursing adverse events caused by excessive emotional labor.

Keywords
 clinical nurse; emotional labor; latent profile analysis; deep acting; surface acting; influencing factors


1 Introduction

Emotional labor refers to the employees’ disguise and management of behavior, facial expressions, tone of voice, and emotions by organizational rules (1). In 1983, the concept of emotional labor was formally introduced in Hochschild’s book “The Managed Heart: Commercialization of Human Feeling” (1). “Managing one’s emotions to create a publicly visible representation of the face and body.” To comply with job requirements, individuals may not be able to express their emotions according to their original intention, thereby generating emotional labor and exerting impacts on their physical and mental health (2). Emotional labor is not merely a component of nurses’ clinical practice but also an essential element of their professional development. Appropriate emotional labor can facilitate interpersonal interaction, enhance the nurse–patient relationship, increase patient satisfaction, and augment self-achievement. However, frequent emotional labor and poor emotional labor strategies can cause excessive depletion of internal resources, resulting in job burnout and thereby influencing the quality of nursing (3). Similar conclusions were obtained by a study involving 200 nurses focused on the correlation between emotional labor and mental health, as well as the mediating effect of job burnout in this relationship (4).

The strategies of nurses’ emotion management included active coping and emotional expression camouflage, which correspond to deep acting and surface acting in this study. Surface acting involves masking actual emotions such as using a fake smile to hide one’s true feelings, whereas deep acting involves trying to feel and express desired emotions such as modifying one’s feelings to suit the situation (5, 6). Surface acting can cause an inconsistency between facial expressions and internal feelings, reducing internal resources, making people more prone to emotional disorders, and reducing job satisfaction and performance (5–7). In other words, surface acting means that when nurses are in a foul mood, they will conceal their genuine feelings and feign the positive emotions demanded by the organization. Instead, deep-acting can make a person’s true feelings consistent with the organization’s desired emotional expression by changing an individual’s cognitive understanding of emotional events in depth (5). Grandey (7) pointed out that surface acting includes two important subscales: emotion hiding and emotion faking. Regarding emotion hiding, nurses often encounter numerous challenging situations in their daily work. For example, when dealing with critically ill patients, handling complicated nursing procedures, and coordinating tense doctor-nurse relationships, they frequently need to suppress the negative emotions that truly emerge in their hearts, such as anxiety, fatigue, and depression. For instance, after working for a long time under high intensity and then facing a series of urgent inquiries from newly admitted patients and their families, nurses must restrain their impatience caused by tiredness, maintain a calm and patient appearance on the surface, and prevent these negative emotions from being revealed to avoid interfering with the emotional state of patients and their families, thus ensuring the smooth progress of nursing services. This is a typical manifestation of emotion hiding, which requires nurses to possess strong emotional self-control ability and hide their true emotions beneath their professional appearance. As for emotion faking, it focuses on nurses’ active creation of positive emotional expressions that are contrary to their actual inner feelings. For example, during the night shift when there is a shortage of staff and a heavy workload, nurses still have to muster up their spirits, show friendly and amiable smiles, and give patients a sense of reassurance. Such behavior of emotion faking is an effort made by nurses to meet the professional requirements and satisfy the psychological needs of patients. However, excessive reliance on this strategy may bring psychological burdens to nurses themselves. In the subsequent research discussions, we will base on this to refine the analysis of nurses’ emotional labor, aiming to reveal how to optimize nurses’ emotional management strategies, improve the overall quality of nursing services, and enhance nurses’ professional well-being.

Meanwhile, the emotional labor management strategies of nurses are affected by multiple factors. Han et al. (8) found in their research that high emotional intelligence could reduce the surface acting of nurses and increase their use of deep-acting and natural expression strategies. Nurses with high emotional intelligence were more likely to adopt positive coping methods to adapt to the work environment and actively manage emotions through emotional regulation methods such as thinking and association. Andel et al. (9) in a longitudinal study found that the participation degree of nurses’ emotional labor was affected by their nursing environment. Patients’ uncivilized behaviors led to more surface-acting behaviors of nurses, and the influence of colleagues’ uncivilized behaviors on their surface-acting was moderated by hostile prejudice. Colleagues’ uncivilized behaviors only increased the surface acting of nurses with high hostile prejudice. However, the present research on the emotional labor of clinical nurses only remains on the surface, mainly focusing on the impacts of emotional labor on job burnout and mental health, while there are fewer applied studies on the latent category division of emotional labor as well as relevant intervention measures and management. Therefore, the intervention measures and coping suggestions put forward by the existing studies are rather empty. Emotional labor research needs to seek more effective and scientific theories and methods for allocating or managing emotional resources, so as to improve the physical and mental health levels of the vast group of emotional laborers (10).

Latent profile analysis (LPA), a new individual-centered statistical method, explains the relationships among external continuous variables through latent class variables and realizes the local independence among manifest variables (11). LPA judges the classification of individuals’ latent characteristics based on their response patterns to the manifest items, and uses objective statistical indicators to measure the accuracy and validity of the classification, so as to ensure the maximization of heterogeneity between groups and homogeneity within groups (12). With its high classification accuracy, latent profile analysis has been widely applied in fields such as management and psychology. Previous studies have reported analyses on the emotional labor of teachers and community workers. However, there are few reports on the latent profile analysis of the emotional labor of clinical nurses and its heterogeneity at home and abroad. A study (13) conducted in a general hospital in South Korea surveyed 207 nurses and found that among the different profiles of emotional labor strategies, nurses in the surface actor and high regulator profiles were more likely to experience a higher level of emotional exhaustion and had a stronger turnover intention compared to other types. It is worth noting that the “deep actor” profile was not found in this study. In view of this, this study aims to use latent profile analysis to classify the characteristics of emotional labor of clinical nurses in three Class-A tertiary hospitals in Hubei Province in China, explore the group differences and influencing factors among different categories, and provide a reference for targeted and precise intervention and prevention of excessive emotional labor among nurse groups according to the characteristics of different categories.

Research hypotheses:


Hypothesis 1: There is heterogeneity in the characteristics of the emotional labor of clinical nurses.
Hypothesis 2: There are differences in the influencing factors of emotional labor among different latent profile subgroups of clinical nurses.





2 Objects and methods


2.1 Study population

In this study, Hubei Province was divided into the north, central, and south regions according to the factors of urban economic level and regional spatial distribution. Then, a stratified random sampling method was used to randomly select one tertiary hospital in each region. The subjects were all clinical nurses who met the inclusion criteria in the three tertiary hospitals selected. Inclusion criteria: (1) on-the-job registered nurse; (2) working experience in the current department ≥1 year; (3) participants gave informed consent and participated voluntarily. Exclusion criteria: (1) standardized training, advanced study, and practice nurses; (2) nurses on leave during the survey; (3) those who suffered from family accidents or traffic accidents in the past 6 months. The study was approved by the ethics committee of Wuhan University of Science and Technology (approval No. 2023091). All participants gave informed consent and participated voluntarily.



2.2 Survey instruments


2.2.1 General information questionnaire

The general information questionnaire was designed by the research team, including 11 items: age, gender, education level, marriage, job title, family relationship harmony degree, department, work intensity, frequency of night shift per month, sleep quality, and health status. The family relationship harmony degree was defined according to the frequency of bad emotions caused by family conflicts: disharmonious most of the time: the frequency is >10 times per year; generally harmonious, the frequency is 5–9 times per year; harmonious in most of the time, the frequency is 3–4 times per year; very harmonious, the frequency is 0–2 times per year.



2.2.2 Emotional labor scale (ELS)

In the study, the emotional labor scale compiled by Grandey (14) and translated and revised by Luo et al. (15) was used. It includes the following three dimensions: surface acting (7 items), deep acting (3 items), and emotional expression requirements (4 items). Each item was scored using a 6-point Likert method, ranging from “strongly disagree” to “strongly agree,” and scored from 0 to 6. Factor analysis indicated that the three dimensions cumulatively explain 62.78% of the variation. The Cronbach’s α coefficient of the scale and the three dimensions were 0.838, 0.863, 0.858, and 0.751, respectively, indicating good reliability and validity.



2.2.3 Generalized anxiety Disorder-7 scale (GAD-7)

The Generalized Anxiety Disorder-7 (GAD-7) (16) is a 7-item questionnaire to investigate the actual psychological status of the subjects in the past 2 weeks. Each item is scored on a scale of 0 (never) to 3 (almost every day), with a total score of 0 to 21. In this system, the higher the score suggests that the subjects have more anxiety: no anxiety, subjects scored 0–4 points; mild anxiety, subjects scored 5–9 points; moderate anxiety, subjects scored 10–14 points; severe anxiety, subjects scored 15–21 points. Cronbach’s alpha for the scale was 0.930.



2.2.4 Patient health questionnaire-9 scale (PHQ-9)

Patient health questionnaire (PHQ-9) (17) was used to assess depressive mood in the past 2 weeks using four-point Likert-type scale. The higher the score suggests that the subjects are more depressed: mild depression, subjects scored 6–9 points; moderate depression, subjects scored 10–14 points; severe depression, subjects scored 15–19 points; extremely severe depression, subjects scored 20–27 points. Cronbach’s alpha for the scale was 0.913.




2.3 Data collection and quality control

Questionnaire Star, a web-based survey platform was used to make an electronic questionnaire. The team leader contacted the director of the nursing department of each hospital to explain the purpose of the study and the method of filling out the questionnaire. Then the two-dimensional code of the questionnaire was distributed to the nurses through the WeChat platform by the head of the nursing department. Each question was set as a required answer and can be submitted only when completed. Each IP address can only be filled in once. Two researchers checked the quality of the questionnaires and deleted the questionnaires with a response time of less than 10 min. Following the data collection, the research team meticulously examined the content and integrity of the questionnaires one by one and excluded the invalid questionnaires with incorrect filling, incomplete filling, and obvious rules in answers. A total of 1,320 questionnaires were collected in this study, and 1,279 were effectively recovered, with an effective recovery rate of 96.89%.



2.4 Statistical analysis

LPA was performed using Mplus software, version 8.3. Model adaptation was tested to select the best-fitting model (11). There were three criteria for evaluating the fitting indexes of the latent profile model: (1) the model with the smallest Akaike information criterion (AIC), bayesian information criterion (BIC), and sample size-adjusted Bayesian information criterion (aBIC) was the best; (2) the closer Entropy is to 1, the more accurate the classification is; (3) Two metrics, Lo–Mendell–Rubin (LMR) and Bootstrap likelihood ratio test (BLRT), were used to compare the fitting differences of latent class models. If the p-values of LMR and BLRT both reached the significant level, it indicated that the model with k categories fitted better than the model with K-1 categories. Analyses were conducted by SPSS 28.0 software (IBM Corp, Armonk, New York, USA). Categorical, normal distribution variables were presented as counts and percentages, mean and standard deviation, respectively. The Chi-square test was used to test categorical data. The one-way analysis of variance was used for the analysis of quantified independent normal distribution data between the three groups. Multivariate logistic regression analyses were performed for variables significantly associated with the results of LPA to explore influencing factors of emotional labor. A two-tailed p value <0.05 was considered statistical significance.




3 Results


3.1 Latent profile analysis of emotional labor in nurses


3.1.1 Latent classes of nurses’ emotional labor

Table 1 shows adaptation indexes of different latent class models. As the number of latent classes increases, the AIC and BIC values gradually decrease, but the lowest value is not observed. The scree plot test (18) shows that when there are three latent classes, there is an obvious turning point, and the entropy value was 0.817, LMR, and BLRT were statistically significant (p < 0.001). By comprehensively comparing the adaptation indexes of the five models, we selected model 3 as the best-fitting model to analyze the emotional labor characteristics of clinical nurses.



TABLE 1 Adaptation indexes of different latent class models.
[image: Table displaying various statistical metrics across five models, including AIC, BIC, aBIC, Entropy, LMR(P), BLPT(P), and Category Probability. Values vary per model, with Model 3 showing the highest Entropy at 0.817 and Model 5 having multiple category probabilities.]



3.1.2 Naming of latent classes

Figure 1 shows the condition means of the three latent classes on three dimensions of the emotional labor scale. The classes were named based on the explicit characteristics of each dimension of the scale. The scores of nurses in the first class were at a low level in all dimensions, so this group was called the “generally low-level group.” The scores of nurses in the second class were at a high level in the deep-acting dimension, so this group was called the “high-level deep-acting group.” The scores of nurses in the third class were at a high level in the surface-acting dimension, so this group was called the “high-level surface-acting group.”

[image: Line graph titled "Latent classes feature map of emotional labor in clinical nurses." Three lines represent different groups: high-level surface play (orange cross), high-level deep play (red diamond), and generally low-level group (blue circle). X-axis labels are "surface play," "emotional expression requirements," and "deep play." The Y-axis ranges from 0 to 30. Each group shows a downward trend from left to right.]

FIGURE 1
 Latent classes feature map of emotional labor in clinical nurses.





3.2 Univariate analysis among the three latent classes

Table 2 shows the comparison results among the three latent classes. The differences were statistically significant in gender, family relationship harmony, literacy level, work intensity, sleep quality, health status, generalized anxiety scale scores, patient health questionnaire-9 scale scores, and work–family conflict questionnaire scores. Specifically, significant differences are observed in gender distribution among different latent classes (p = 0.042). To be specific, males make up 2.3% of the total population and possess a relatively higher proportion of 11.1% in the group with generally low levels of emotional labor. In contrast, the proportions in the high-level deep acting group and high-level surface acting group are 2.7 and 2.1%, respectively. This implies that male nurses have a greater tendency to be in the group with generally low levels of emotional labor. Educational attainment also shows significant differences among different latent classes (p = 0.007). Undergraduates account for a relatively high proportion in the high-level deep acting group and high-level surface acting group (75.1 and 75.7%). It can be inferred that nurses with higher educational attainment are more prone to performing emotional labor at a higher level. The degree of family relationship harmony exhibits significant differences among different latent classes (p < 0.001). The proportion of very harmonious family relationships in the total population is 57.7%, and it reaches the highest proportion of 75.1% in the high-level deep acting group of emotional labor. This might suggest that a harmonious family relationship is advantageous for nurses to conduct deep-level emotional labor. Work intensity presents significant differences among different latent classes (p < 0.001). The proportion of very high work intensity in the total population is 17.98%, and it has relatively high proportions in the group with generally low levels of emotional labor and the high-level surface acting group, which are 27.8 and 19.0% respectively, while the proportion in the high-level deep acting group is only 11.4%. This indicates that high-intensity work may be unfavorable for nurses to conduct deep-level emotional labor. Sleep quality demonstrates significant differences among different latent classes (p < 0.001). The proportion of very good sleep quality in the total population is 4.1%, and it has a relatively high proportion of 10.3% in the high-level deep acting group of emotional labor. This reveals that good sleep quality may assist nurses in conducting deep-level emotional labor. Health status also shows significant differences among different latent classes (p < 0.001). The proportion of very good health status in the total population is 5.5%, and it has a proportion of 13.5% in the high-level deep acting group of emotional labor. This indicates that nurses with good health status are more likely to perform emotional labor at a higher level.



TABLE 2 Univariate analysis among the three latent classes.
[image: A table compares demographic and work-related characteristics among three groups: emotional labor lower level, emotional labor high-level deep play, and emotional labor high-level surface play, based on a sample of 1,279 individuals. Categories include age, gender, education, marital status, family relationships, department, working intensity, sleep quality, health condition, anxiety, depression, work–family conflict scores, and chi-square values. Each characteristic is followed by percentages and statistical significance values, with several showing P values less than 0.001, indicating high significance.]

Regarding the scores of the Generalized Anxiety Disorder scale and the depression module scale in the health questionnaire, significant differences are found in the scores of these two scales among the three latent classes (p < 0.001). Nurses with lower scores of anxiety and depression are more likely to be in the high-level deep acting group of emotional labor, suggesting that emotional state has an impact on the level of nurses’ emotional labor. The scores of the work–family conflict questionnaire display significant differences among different latent classes (p < 0.001). The scores in the group with generally low levels of emotional labor and the high-level surface acting group are relatively high (56.06 ± 10.984 and 56.82 ± 8.876), indicating that work–family conflict may affect the depth of nurses’ emotional labor.

However, no significant differences are detected in age, marital status, and department among the three latent classes (p = 0.442, p = 0.460, p = 0.508), signifying that age, marital status, and department factors have little influence on the classification of nurses’ emotional labor latent classes. These results are presented in Table 2.



TABLE 3 The assignments of variables.
[image: Table showing variables and their assignment methods. "The quality of sleep" is rated from very good (1) to very poor (5). "Gender" is male (1) or female (2). "Family relationship" ranges from very harmonious (1) to very discordant (5). "Education level" includes secondary school (1) to master's degree and above (4). "Work intensity" spans from very large (1) to very small (5). "Health status" rates from very good (1) to very poor (5). "Work–family conflict scale score" notes the measured value.]



3.3 Multivariate regression analysis of different classes

Multiple-factor non-conditional logistic regression analysis was conducted with the latent classes of nurses’ emotional labor as dependent variables, statistically significant factors in the univariate analysis as independent variables, and continuous variables as covariates. The method of assigning values to independent variables can be found in Table 3. In the multivariate regression analysis of different class in comparison with the high-level deep acting group and high-level surface acting group, male nurses are more inclined to be in the group with generally low levels of emotional labor (OR = 0.045, 95%CI: 0.011–0.184; OR = 0.042, 95%CI: 0.015–0.117); when contrasted with the group with generally low levels of emotional labor, nurses with very good health status are more likely to be categorized into the deep acting group, and nurses with average health status are more likely to be grouped into the surface acting group (OR = 37.803, 95%CI: 1.054–1355.613; OR = 8.551, 95%CI: 1.802–40.584); compared with the group with generally low levels of emotional labor, nurses with high scores of work–family conflict are less likely to be classified into the high-level deep acting group (OR = 0.911, 95%CI: 0.873–0.951). The results are presented in Table 4.



TABLE 4 Multivariate regression analysis of different class.
[image: Table comparing high-level deep play and surface play groups to a generally low-level group. Variables include β value, standard error, Wald χ², p-value, OR value, and 95% CI. Key factors are work–family conflict, health status, and male nurse presence. Significant values are indicated by p ≤ 0.05. The table notes the reference groups are high-level play groups and male as the gender reference.]




4 Discussion


4.1 The emotional labor of clinical nurses with different demographic characteristics is heterogeneous

The study showed that the emotional labor score of 1,279 nurses in three tertiary hospitals was 50.74 ± 9.305, which was in the upper middle level and consistent with the study by Hu (19). Nurses accounted for 1.41, 14.46, and 84.13% of the generally low-level group, high-level and deep-acting group, and high-level and surface-acting group, respectively. Most nurses’ emotional labor was in the high-level and surface-acting group, which was different from the results of studies by Lv et al. (20) and Bian et al. (21). The reason for the difference may be that the research subjects and latent classes were different. Most of the subjects in previous studies were front-line community workers and teachers, other groups. Everyone Fouquereau et al. (22) put forward in the study that researchers relied on LPA to identify subpopulations of workers characterized by distinct configurations of hiding feelings, faking emotions, and deep acting. However, the present study was on nurses in clinical departments. When nurses are faced with high pressure and overload work pressure, surface acting is the first choice. Nurses in the high-level surface-acting group were primarily those with high work intensity, general sleep quality, general health status, and mild anxiety and depression. They were confronted with excessive work pressure, overtime work, shift work, and a growing phenomenon of workplace bullying, which resulted in low morale, emotional exhaustion, and reduced happiness (23). All of these circumstances might compel nurses to feign happiness to meet organizational expectations, thereby generating surface acting (24). Nurses in the high-level deep-acting group were primarily those with general work intensity, harmonious family relationships, good sleep quality, low anxiety scores and free from anxiety. They were in a relaxed and pleasant working atmosphere and would satisfy the expectations of the organization from the heart. Thus, their emotional expression was natural and true (14).



4.2 The influencing factors of latent classes of emotional labor in nurses


4.2.1 Male nurses were more likely to be in the generally low-level group than female nurses

Logistic regression analysis showed that male nurses were more likely to be in the generally low-level group than female nurses (high-level and deep-acting group vs. generally low-level group: OR 0.045, 95% CI 0.011–0.184; high-level and surface-acting group vs. generally low-level group: OR 0.042, 95% CI 0.015–0.117). This was consistent with the studies of Yao et al. (25) and Gulsen et al. (26). Due to the influence of physiological mechanisms and social factors, male nurses generally have stronger stress resistance than females and tend to exhibit more rationality and low-level emotional labor in the workplace (26). Male nurses are often assigned to high-risk and high-pressure departments, such as emergency departments, operating rooms, ICU, and psychiatric departments, where they need to possess stronger anti-stress abilities and the capacity to rationally handle problems (27). Meanwhile, in China, men usually play the role of the breadwinner in the family (28), and this social expectation further requires them to remain calm and composed when solving problems. Female nurses exhibit superior skills in managing and suppressing genuine emotions, regulating their own emotions in response to external emotional cues, and possessing better emotional regulation capabilities. Emotional labor is particularly central to some occupations. For example, Gray (29) demonstrated that emotional labor is a core component of nurses’ role in making patients feel safe and comfortable. In other words, emotional labor is an almost invisible bond that the nurse cultivates with the patient (1). Therefore, it is necessary for male nurses to develop diverse emotional labor strategies to ensure the smooth progress of nurse–patient communication. Thus, it is proposed that a working group comprising male nurses should be established within the hospital, and emotional expression workshops should be held regularly to encourage male nurses to reveal their genuine emotions and guide them to undertake more positive emotional labor. In 2014, the Chinese Nursing Association (30) established a male nurse working group, which encourages male nurses to participate in specialized nurse training courses, scientific research classes, and English salons, providing sufficient platforms and motivating male nurses to develop in a specialized direction. The male nurse team, by virtue of their natural physical strength, endurance advantages, and excellent emergency response capabilities, can actively engage in various volunteer service activities such as first aid science popularization youth public welfare activities, marathon volunteering, and unpaid blood donation to contribute to society. More career planning training and career development opportunities can enhance the professional recognition of male nurses, strengthen their social influence, consolidate their professional image, and enable male nurses to achieve their professional accomplishments more confidently and stably. While serving others, the male nurse working group also regularly organizes various public welfare publicity activities to exchange clinical experiences, career confusions, and work insights. Kharatzadeh et al. (31) conducted emotion regulation training for nurses in the intensive care unit, including psychoeducation, progressive muscle relaxation, acceptance and tolerance of emotional responses, cognitive reappraisal, problem-solving, and interpersonal skills, which effectively alleviated the nurses’ depression, anxiety, burnout, and improved their cognitive coping strategies. Meanwhile, moderate exercises and relaxation activities, such as walking and weight training, can assist in releasing stress and enhancing emotional management.



4.2.2 Compared with the nurses with very poor health, the nurses with very good health were more likely to be in the high-level and deep-acting group

Logistic regression analysis showed that compared with the nurses with very poor health, the nurses with very good health were more likely to be in the high-level and deep-acting group (high-level deep-acting group vs. generally low-level group: OR 37.803, 95% CI 1.054–1355.613), and nurses with general health were more likely to be in high-level surface-acting group (high-level surface-acting group vs. generally low-level group: OR 8.551, 95% CI 1.802–40.584). This was consistent with the studies of Xie et al. (32). Health is not only the absence of disease or infirmity, but also an intact state of physical, mental, and social adaptation. Mental health refers to the ability of individuals to maintain a good mental state and adaptability when confronted with various challenges and pressures. Good mental health has a positive predictive effect on deep acting. Deep acting represents a form of self-regulation emanating from within the heart, aiming to achieve the consistent emotional expression demanded by the circumstances. It is a consistent emotional expression strategy shaped through self-regulation (33). This strategy is conducive to both physical and mental health as well as organizational effectiveness. It also encourages individuals to be thoughtful of others in a negative emotional setting, decrease dissatisfaction with adverse events and characters, and thereby reduce their internal discomfort. However, when nurses with poor health conditions experience pain, fatigue, psychological stress, and other factors that lead to low work efficiency and an inability to fully engage in work, and when this affects work efficiency and quality, it can be referred to as invisible absent nurses or impaired health productivity (34). This not only have difficulty in guaranteeing their personal physical and mental health, but also may increase the risk of patient safety and lower the quality of nursing. Such nurses frequently adopt surface acting and negative emotion management strategies to handle work and study, lacking sincerity, thereby creating a false organizational atmosphere and greatly reducing work efficiency. Everyone Fouquereau (22) point out that the wider the gap between organizational display rules and workers’ genuine emotions, the less inclined workers may be to identify with their job, leading them to experience reduced levels of job satisfaction and an increased sense of psychological disconnection from their work (35). Such feelings of inauthenticity may make them less likely to experience healthy levels of psychological detachment and more likely to have sleeping problems given the links between surface acting and rumination (36). Therefore, nursing managers should pay attention to the physical and mental health of nurses, enable them to enhance their awareness of self-care, and allow them to ask for leave promptly and collaborate with the treatment when they fall ill. Meanwhile, hospitals can enhance the efficiency of nursing resources by establishing a flexible nurses’ pool, appropriately increasing reserve nurses of various levels and different specialties, and adopting diversified scheduling approaches.



4.2.3 Nurses with low scores on the work–family conflict scale were more likely to be in high-level and deep-acting groups than those with high scores

Logistic regression analysis showed that nurses with high scores on work–family conflict scale were less likely to be in the high-level deep-acting group than those with low scores (high-level deep-acting group vs. generally low-level group: OR 0.911, 95% CI 0.873–0.951). This was consistent with the studies of Liao (37). Work and family affect and restrain each other. When a conflict arises between them, nurses often require more energy to achieve balance and are more prone to experiencing work fatigue (4), which reduces the possibility of deep acting. For instance, backbone nurses endure greater pressure from teaching, management, scientific research, and family, leading to an intensified conflict between work and family, excessive depletion of their resources, and a propensity for them to adopt surface acting (25). Additionally, nurses frequently obtain additional work tasks through phone or WeChat during non-working hours (38). This extra work not only fails to increase job productivity (39), but also reduces job satisfaction and happiness, thereby causing job burnout. Hence, nursing managers should take effective measures to enrich incentive policies to the individual circumstances of nurses (25). Firstly, if nurses are obliged to work overtime, leaders are supposed to offer appropriate compensation, such as bonuses and family-related vacations. Secondly, the two-way communication (39) between nurses and managers enables managers to have a better understanding of each nurse’s specific working and family circumstances, and offer support and assistance to them. Moreover, regular stress reduction training sessions and emotional management workshops are arranged to direct nurses to accurately adopt emotional expression strategies and enhance the chances for profound emotional expression, thereby facilitating nurses to offer superior services to patients and their families.




4.3 Limitations and perspectives for future research

The current results possess certain limitations that warrant attention in subsequent research. Firstly, with respect to the research design, the present study is founded on cross-sectional data, which precludes the demonstration of dynamic alterations and critical turning points in nurses’ emotional labor. Future investigations should adopt a longitudinal study design to more comprehensively explore the developmental trajectory of nurses’ emotional labor and population heterogeneity. Secondly, nurses’ emotional labor exhibits variability across different scenarios. The emotional labor of nurses in diverse nursing contexts is characterized by the nature of interactions and emotional requirements. Deep acting is of crucial significance in delivering empathetic patient care, especially in palliative settings, as it facilitates nurses to establish genuine emotional connections with patients. In contrast, surface acting proves essential when interacting with families during challenging periods, enabling nurses to maintain a composed and appropriate outward appearance. Within nursing teams, effective emotional regulation serves as a cornerstone for maintaining team cohesion and fostering collaboration. During crises, the capacity to suppress emotions is necessary for formulating rational and clear responses, thereby highlighting the importance of nurses’ resilience. Overall, adeptly managing these emotional demands is fundamental to nursing proficiency and exerts a profound impact on both nurses’ well-being and the quality of patient care. It represents a complex and multifaceted dimension of the nursing profession that necessitates continuous scrutiny and enhancement. The current article lacks precision in the exploration from a situational perspective. Future research could be directed toward investigating the characteristics of clinical nurses’ emotional labor. Thirdly, concerning sample selection, the study merely surveyed nurses from three tertiary general hospitals in Hubei Province, China. Our study was confined to nurse employees in Hubei Province, China, without incorporating nurses from other regions or specialized hospitals. This lack of sample diversity restricts the generalizability of the research findings. Consequently, it remains uncertain whether the latent profiles identified in this study are specific to Chinese culture, particularly given that previous studies have indicated that the outcomes of emotional labor performance may differ across cultures. Fourthly, in this study, a self-reported emotional labor scale was utilized, which might introduce research bias. Future research could integrate qualitative and quantitative research methodologies to explore the influencing factors of clinical nurses’ emotional labor from multiple perspectives and dimensions.




5 Conclusion

Based on potential profile analysis, this study identified three potential categories of nurses ‘emotional labor through latent profile analysis, which provided a new perspective for understanding the diversity of nurses’ emotional labor. It also verified the research hypothesis put forward at the beginning of the article—that there is heterogeneity in the characteristics of emotional labor among clinical nurses. Meanwhile, the emotional labor of different latent profile subgroups is influenced by factors such as gender, health status, and work–family conflict, which further confirms that there are differences in the influencing factors of emotional labor among different latent profile subgroups of clinical nurses. Therefore, in clinical practice, the results provide a basis for nursing managers to predict emotional labor characteristics according to nurses’ demographic data and work–family conflicts, so as to implement precise intervention measures. Targeted recommendations is needed that the study expects nursing managers to provide precise interventions on emotional labor characteristics of clinical nurses in order to improve nurses ‘professional identity and job happiness index. However, this research is subject to certain limitations due to the relatively restricted sample source range and the adoption of the cross-sectional study method. Subsequent research can utilize multi-center large-sample survey methods and combine them with longitudinal study designs to further explore the trajectory and demographic heterogeneity of nurses’ emotional labor.
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Background: Presenteeism, also known as impaired health productivity, refers to the condition of impaired productivity of an individual due to physiological or mental health problems. ICU, as a place of intensive care for patients with acute and critical illnesses, nurses have long faced the nature of work with high loads, high pressures, and high intensities, which makes them a high prevalence group of presenteeism. Presenteeism not only affects the physical and mental health and work wellbeing of nurses but also reduces the quality of nursing services and affects the life safety of patients, such as increasing the risk of falls during hospitalization, increasing the risk of medication errors, and prolonging the hospitalization time of patients. Therefore, early identification and targeted interventions are crucial to reduce presenteeism among ICU nurses.
Objective: This study aimed to construct and validate a predictive model for presenteeism among ICU nurses.
Design: A cross-sectional study.
Methods: 1,225 ICU nurses were convened from January to April 2023 from 25 tertiary and secondary hospitals in Sichuan Province, China. ICU nurses were randomly divided into a development set (n = 859) and a validation set (n = 366) according to a 7:3 ratio. Univariate and multifactorial logistic regression analyses were used to determine the influencing factors for presenteeism, and R software was used to construct a column-line graph prediction model. The differentiation and calibration of the predictive model were evaluated by the area under the curve of subjects’ work characteristics (ROC) and the Hosmer-Leme-show test, and the clinical decision curve evaluated the clinical validity of the predictive model.
Results: The presenteeism rate of ICU nurses in the development set was 76.8%. Multifactorial logistic regression analysis showed that independent factors affecting ICU nurses’ presenteeism included income per month, physical health status, job satisfaction, perceived work stress, perceived social support, transformational leadership, and occupational coping self-efficacy. In the development set and validation set, the area under the ROC curve was 0.821 and 0.786, respectively; the sensitivity and specificity were 80.6, 69.8 and 80.9%, 65.1%, respectively; the Hosmer-Lemeshow goodness-of-fit was χ2 = 8.076 (p = 0.426) and χ2 = 5.134 (p = 0.743), respectively, and the model had relatively good discrimination and consistency. The clinical decision curve showed that the model had good clinical validity.
Conclusion: The predictive model of presenteeism risk for ICU nurses constructed in this study has good predictive ability. The model can effectively identify ICU nurses with high presenteeism and provide a reference basis for developing targeted interventions to reduce presenteeism among ICU nurses.
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1 Introduction

As a place for centralized treatment and care of patients with various acute and critical illnesses, the intensive care unit (ICU) requires ICU nurses to provide continuous care for patients in a relatively closed work environment. ICU is also considered a workplace with long hours, high work intensity, heavy medical responsibilities, reversal of work days and nights, and a relatively closed work environment (1). Nurses are on the frontline of observing patients’ conditions and implementing treatments for an extended period. They need to be highly concentrated and have keen observation ability and quick decision-making ability, which negatively impacts nurses’ physical and mental health, such as empathy fatigue, burnout, and sub-health symptoms (2–4). In addition, ICUs are often confronted with patient resuscitation and death, and death stimuli are considered one of the traumatic events for nurses, with which empathizing with nurses may trigger complex emotional changes and negatively affect their physiology, psychology, and society (5). A meta-analysis of a global sample of 14 countries showed that the detection rate of presenteeism among nurses was about 49.2% (6). Our previous study also showed that the incidence of presenteeism among ICU nurses in China was about 55.4% (7). Therefore, identifying and solving the problem of presenteeism among ICU nurses is an important research area in nursing human resource management.

Presenteeism exists in many professions, but it is particularly prominent in the healthcare field (8). Prof. Copper first defined it in 1996 as “a situation in which an individual continues to work despite a decline in productivity due to illness or prolonged working hours” (9). Presenteeism is considered an occupational hazard, which is caused by physical and mental health problems that prevent nurses from fully engaging in their work, resulting in a decrease in work efficiency, which is mainly manifested in lack of concentration, lack of nurse–patient communication, and decreased awareness of occupational safety, which seriously affects the quality of care, patient safety and patient experience (10–12). In addition, some studies have also shown that presenteeism has a particular impact on nurses’ work happiness, work performance and willingness to leave (13–15). At the same time, presenteeism can also cause substantial economic losses. Studies have shown that the United States suffers an annual damage of about 36 billion dollars due to presenteeism (63), and China loses about 4.38 billion dollars annually (16). Therefore, it is essential to identify the risk of presenteeism among ICU nurses early and take targeted interventions to reduce presenteeism among nurses.

To date, screening for presenteeism among nurses has relied on a variety of assessment tools to identify populations with high levels of presenteeism, such as the Stanford Presenteeism Scale-6 (17) and the Work Limitations Questionnaire (18). The Stanford Presenteeism Scale-6 (SPS-6) is a tool designed to evaluate an individual’s capacity to maintain productivity at work despite health challenges. It can serve as a marker for presenteeism by assessing an individual’s ability to concentrate and complete work tasks effectively. The Work Limitations Questionnaire (WLQ) is another instrument designed to assess limitations in work performance due to health problems, including limitations in ability to manage time, physical demands, and psychological or social demands. While these two instruments can broadly assess an individual’s presenteeism, most of these scales are generalizable, highly subjective, and have limited utility in identifying those at high risk for presenteeism. Therefore, developing a set of predictive models for ICU nurses with good predictive ability is of great clinical importance. However, current studies on presenteeism among Chinese ICU nurses are limited to cross-sectional surveys, and tools have yet to be retrieved on presenteeism risk prediction. Previous studies have shown that some common factors such as nurses’ job stress, nurse leaders’ leadership, transformational leadership, uncivilized behavior in the workplace, health status, perceived social support, and occupational coping self-efficacy are considered to be closely related to presenteeism (19–22). Among them, transformational leadership refers to the promotion of innovation and personal growth by motivating and inspiring subordinates, thereby increasing employees’ job satisfaction and organizational commitment. Study has shown that transformational leadership helps to increase nurses’ job satisfaction and work engagement, which in turn reduces the likelihood of presenteeism (23). In addition, high levels of perceived social support, an important external resource, can significantly reduce work stress, increase psychological resources, and enable nurses to cope more effectively with work challenges (24). When nurses feel supported, they are more likely to maintain high levels of performance and reduce presenteeism due to emotional exhaustion or burnout. While occupational coping self-efficacy serves as an intrinsically positive quality, nurses with higher occupational coping self-efficacy are more likely to adopt positive strategies to meet work challenges, demonstrate greater adaptability and resilience, contribute to higher levels of productivity, and reduce presenteeism due to feelings of powerlessness or frustration (21). In addition, some job-related characteristics such as title, position, years of experience, human resource allocation, shift work, and financial income were also significantly associated with presenteeism (25). Besides, some demographic information such as age, gender, marital status, and the highest level of education were also correlated with presenteeism (26). These influences should be considered when identifying people who may have presenteeism.

Presenteeism is a decrease in productivity and quality of work due to impaired physical and mental health; therefore, presenteeism can be recognized and prevented early. Early assessment and targeted intervention for ICU nurses are crucial in reducing presenteeism. However, the research on presenteeism in nursing human resource management in China is still in its infancy. It is mainly limited to partial investigation of the status quo and analysis of influencing factors, with insufficient knowledge of presenteeism among nurses, resulting in limited ability to assess and effectively intervene in the assessment of presenteeism among nurses. Given the possible influences on presenteeism among clinical nurses, there is a need to improve the identification of those at high risk of presenteeism. Risk prediction models are based on multiple risk factors and are used to identify high-risk populations through mathematical modeling and optimization, thus effectively supporting early targeted intervention. Predictive models have been successfully applied to other aspects of human resource management, such as risk prediction models for nurses with sleep disorders, compassionate fatigue, etc. (27, 28). In addition, column-line plots, which predict the probability of occurrence of outcome events through quantitative scoring of independent influences, have improved prediction accuracy, are effective in personalizing predictions, and have been shown to outperform traditional prediction models significantly (29). However, to our knowledge, no risk prediction model has been developed to predict the occurrence of presenteeism among ICU nurses.

Social Cognitive Theory (SCT) is a theoretical framework proposed by Bandura that emphasizes the interactions between individual behavior, environmental factors, and cognitive factors (30). The theory suggests that an individual’s behavioral performance is influenced not only by internal cognitions and beliefs, but also by the external environment and the behavior of others. The theory is widely used in the fields of education, health behavior, career development, etc., which can deeply explore individual behavior and social phenomena, and provide scientific guidance for practice. Therefore, based on social cognitive theory, this study explored the relationship with presenteeism in terms of internal factors (e.g., occupational coping self-efficacy) and external factors (e.g., transformational leadership, and perceived social support), and constructed a risk prediction model suitable for the presenteeism of ICU nurses in China, in order to provide an opportunity for early identification and timely intervention with the high-risk group, thereby reducing the presenteeism of ICU nurses, improving the work efficiency and quality of nursing services, and ensuring the quality of care provided by ICU nurses. This will provide a reference basis for early identification and timely intervention with the high-risk group, thereby reducing presenteeism of ICU nurses, improving their work efficiency and quality of nursing services, and ensuring patient safety.

This study was organized around the following three hypotheses:


Hypothesis 1: Presenteeism among ICU nurses differs in sociodemographic characteristics.
Hypothesis 2: Presenteeism among ICU nurses is related to transformational leadership, occupational coping self-efficacy, and perceived social support.
Hypothesis 3: A predictive model of presenteeism among ICU nurses will identify at-risk ICU nurses who have not yet developed symptoms of presenteeism.





2 Methods


2.1 Study design and participants

This study was a cross-sectional study. A questionnaire survey of ICU nurses who met the inclusion criteria in 25 secondary and tertiary hospitals in Sichuan Province, China, was conducted from January to April 2023 using a convenience sampling method. The 25 hospitals surveyed were from five regions of Sichuan Province (North Sichuan, South Sichuan, East Sichuan, South Sichuan, and Chengdu), with four tertiary hospitals and one secondary hospital randomly selected from each region. All investigators signed an electronic informed consent form. Inclusion criteria: obtaining the professional qualification certificate for nurses and working in ICU clinics for more than 1 year; no history of alcohol or drug addiction or mental disorder; no history of medications related to mental diseases; informed consent and voluntary participation in this study. Exclusion criteria: those who are currently absent from work on sick leave, maternity leave, or personal leave; internship, regulation training, and conducting nurses.

The number of events (EPV) for each variable in the logistic regression analysis was used to estimate the sample size for this study (31). The model predictions for this study were estimated to consist of 6–7 predictors. According to the 10 EPV principle, one of our previous studies showed that the incidence of presenteeism among Chinese ICU nurses was about 55.4% (7). Considering 20% invalid questionnaires, the minimum sample size should be 10 × 6 ÷ 55.4% × (1 + 20%) ≈ 130, and the maximum sample size should be 10 × 7 ÷ 55.4% × (1 + 20%) ≈ 152. 1,225 valid questionnaires were finally returned in this study, which met the above requirements.



2.2 Data collection

Questionnaire Star was used to create and distribute electronic questionnaires for this study. With the support of the director of the nursing department of each hospital, an ICU nurse manager was identified as the survey liaison for this study. Before the survey, all the survey liaisons identified in this study were given uniform training to explain the purpose, significance, method of completion, and precautions for completion of this study. Using the ICU nurses’ monthly centralized theoretical learning time, the electronic questionnaire link was sent to the ICU nurses’ WeChat group for centralized completion by the survey liaison at a unified point in time, and the investigator conducted on-site supervision and answered any questionable entries. To ensure the completeness of the questionnaire, all options were set as mandatory questions. To avoid duplication, each IP address could only be entered once. At the end of the survey, the collected questionnaires were evaluated, and questionnaires with apparent regularity of completion and logical errors were excluded.



2.3 Measures


2.3.1 Socio-demographic characteristics

This study included 20 socio-demographic variables, mainly gender, age, marital and childbearing status, highest level of education, title, and position.



2.3.2 Stanford presenteeism scale

The Stanford Presenteeism Scale, as developed by Koopman et al., was utilized in this study. The scale comprises two dimensions: completion of work and avoidance of distractions, with a total of six items. A five-point Likert scale was employed, with scores ranging from 1 to 5, from “strongly disagree” to “strongly agree,” with entries 5 and 6 reversed, and a total score ranging from 6 to 30, with higher scores indicating a more serious manifestation of presenteeism. The median score of 16 on the scale was employed to categorize low and high levels of presenteeism. The Cronbach’s alpha coefficient for the scale was 0.860. In this study, the Cronbach’s alpha coefficient for the scale was 0.896 (17).



2.3.3 Transformational leadership scale

The Transformational Leadership Scale, as developed by Li et al., was utilized in this study. The scale comprises 26 items distributed across four dimensions: vision and motivation, moral example, leadership charisma, and personalized care. A five-point Likert scale was employed, with scores ranging from one to five, from “strongly disagree” to “strongly agree,” and a total score of 26–130. Higher scores indicated a higher degree of perceived transformational leadership behavior. The Cronbach’s alpha coefficient for the scale is 0.928, while the Cronbach’s alpha coefficient for the scale utilized in this study is 0.906 (32).



2.3.4 Occupational coping self-efficacy scale

The Occupational Coping Self-Efficacy Scale, as developed by Pisanti et al., was utilized in this study. The scale comprises nine items, which can be grouped into two dimensions: individual occupational burden and relationship difficulties. The scale was rated on a 5-point Likert scale, with scores ranging from 1 to 5, from “very inconsistent” to “very consistent,” and the total score ranging from 9 to 45, with higher scores indicating higher self-efficacy for occupational coping. The Cronbach’s alpha coefficient of the scale was 0.882, and the Cronbach’s alpha coefficient of this scale was 0.899 in this study (33).



2.3.5 Perceived social support scale

The Perceived Social Support Scale, as developed by Blumenthal et al., was utilized in this study. The scale comprises three dimensions: family support, friend support, and other support, with a total of 12 items. A seven-point Likert scale was employed, with scores ranging from one to seven, from “strongly disagree” to “strongly agree,” and a total score of 12–84. A higher score indicates a greater level of perceived social support. The Cronbach’s alpha coefficient for the scale is 0.912, and the Cronbach’s alpha coefficient for the scale in this study is 0.910 (34).




2.4 Statistical analysis

SPSS 25.0 and R 4.4.0 were used to analyze the data statistically. Measurement information conforming to normal distribution was described by mean ± standard deviation, and comparisons between groups were made by t-test and analysis of variance; non-normally distributed measurements were expressed as median and quartiles and statistically analyzed by the Mann–Whitney U test; and counting information was expressed as frequencies and percentages, and statistically analyzed by the χ2 test or Fisher’s exact probability method for statistical analysis. The multivariate logistic regression analysis included Independent variables that were statistically significant (p < 0.05) in the univariate analysis. The bootstrap method was used to validate the model internally. The area under the subject’s work characteristics (ROC) curve was used to assess the discrimination of the model, the calibration curve to evaluate the calibration of the model, and the clinical decision curve to determine the clinical validity and α = 0.05 was used as the level of the test.



2.5 Ethical considerations

The study followed the Declaration of Helsinki and was approved by the Ethics Committee of Deyang People’s Hospital (2021-04-056-K01).




3 Results


3.1 Characteristics of participants

In this study, 1,225 ICU nurses were randomly divided into a development set (n = 859) and a validation set (n = 366) according to a 7:3 ratio. Of the 859 ICU nurses in the development set, 77 (9.0%) were male, and 782 (91.0%) were female; 354 (41.2%) were aged ≤29 years, 455 (53.0%) were aged 30–39 years, 45 (5.2%) were aged 40–49 years, and 5 (0.6%) were aged ≥50 years; and of the 366 ICU nurses in the validation group, 38 (10.4%) were male and 328 (89.6%) were female, 328 (89.6%) were female; 148 (40.4%) were ≤29 years old, 195 (53.3%) were 30–39 years old, 21 (5.7%) were 40–49 years old, and 2 (0.5%) were ≥50 years old. The rest of the general information is shown in Table 1.



TABLE 1 Characteristics of the participants.
[image: A table comparing the characteristics of two sets: Development (859 participants) and Validation (366 participants). It details demographics, professional roles, job conditions, health status, stress levels, and income. Variables include gender, age, marital status, hospital level, education, professional title, position, ICU work years, income, contract type, health conditions, chronic conditions, fatigue, sleep hours, job satisfaction, work stress, ICU resource allocation, night shift work, and workplace violence experience. Most participants are female, aged thirty to thirty-nine, married with children, work at tertiary hospitals, hold at least an undergraduate degree, earn six thousand to eight thousand RMB, and perceive high work stress.]



3.2 Current status of the incidence of presenteeism among ICU nurses

In the development set, there were 660 high presenteeism with a median cutoff of a total presenteeism score of 16 (17), and the ICU nurses had a presenteeism rate of 76.8%.



3.3 Univariate analysis of presenteeism among ICU nurses

Among the ICU nurses in the development set, the results of the univariate analysis showed that the level of the hospital where they worked, years of ICU work, income per month, physical health condition, daily sleeping hours, job satisfaction, perceived job stress, whether they worked shifts, whether they suffered from violence in the workplace, perceived social support, transformational leadership, and occupational coping self-efficacy were the factors influencing presenteeism among the ICU nurses (p < 0.05). See Table 2.



TABLE 2 Univariate analysis of presenteeism among ICU nurses.
[image: Table displaying variables associated with presenteeism among medical staff, listing demographics and work-related factors such as gender, age, marital status, hospital level, education, professional title, income, contract type, health condition, and job satisfaction. It shows statistical values with significance denoted by p-values, highlighting notable differences in hospital level, income, physical health, sleeping hours, job satisfaction, workplace violence, and night shift association with presenteeism.]



3.4 Logistic regression analysis of presenteeism of ICU nurses

Logistic regression analysis was performed by taking the statistically significant factors in the univariate analysis as the independent variables. Whether there was substantial presenteeism among ICU nurses as the dependent variable, and the results showed that average monthly personal income exceeding 11,001 yuan (RMB), along with general job satisfaction, along with higher scores perceived social support, transformational leadership, and occupational coping self-efficacy, served as protective factors for presenteeism among ICU nurses. Conversely, general or worse physical health and moderate to high perceived work stress emerged as risk factors for presenteeism among ICU nurses (p < 0.05). See Table 3.



TABLE 3 Logistic regression analysis of presenteeism of ICU nurses.
[image: A regression table presents the effects of various predictors on an outcome. Predictors include income, physical health, job satisfaction, work stress, social support, leadership, and coping efficacy. Columns show coefficients (β), standard error (SE), Wald statistics, odds ratios (OR) with 95% confidence intervals (CI), and p-values. Significant predictors include physical health, work stress, transformational leadership, and occupational coping self-efficacy, with p-values under 0.05.]



3.5 Construction of ICU nurses’ presenteeism prediction model

Based on the results of multifactor logistic regression analysis, a column-line graph of ICU nurses’ presenteeism was constructed (see Figure 1). The column-line graph was used to identify the score corresponding to each factor in the graph. The scores were summed up as the total score, and the probability of occurrence of ICU nurses’ presenteeism was obtained based on the total score on the risk axis.

[image: A line graph depicting several axes related to points and diagnostic possibility. Variables include income per month, physical health condition, job satisfaction, perceived work stress, perceived social support, transformational leadership, and occupational coping self-efficacy. Each variable has a numerical scale, leading to total points and the probability of diagnosis, ranging from zero to four hundred points and zero point one to zero point nine.]

FIGURE 1
 Column line diagram of the predictive model for the risk of presenteeism among ICU nurses.


For example, an ICU nurse in a hospital may have an average personal monthly income of 8,001–11,000 yuan (RMB), poor health, average job satisfaction, high perceived job stress, 50 points for perceived social support, 90 points for transformational leadership, and 25 points for occupational coping self-efficacy. In the column-line diagram model, each variable is assigned a specific score on the rating scale. Therefore, the average monthly personal income (8,001–11,000) is equivalent to 26 points, physical health (average) is equivalent to 28 points, job satisfaction (dissatisfaction) is equivalent to 20 points, and perceived job stress (average) is equivalent to 56 points. The variables are as follows: average monthly personal income (8,001–11,000) = 26 points, physical health (average) = 28 points, job satisfaction (dissatisfaction) = 20 points, perceived job stress (average) = 56 points, perceived social support (60 points) = 24 points, transformational leadership (90 points) = 30 points, and occupational coping self-efficacy (25 points) = 20 points. The total score was 204. The predicted probability of presenteeism was obtained by summing the scores for each variable and drawing a vertical line across the total score. Therefore, the ICU nurse exhibited a 90% probability of developing a nomogram model of presenteeism.



3.6 Evaluation and validation of a predictive model of presenteeism for ICU nurses

The ROC curve was plotted according to the relationship between the predicted probability of the model and the level of presenteeism of ICU nurses, and the area under the curve was 0.821 (95% CI 0.788–0.853, p < 0.001), with the optimal critical value of 0.709, and the sensitivity and specificity of the predictive model were 80.6 and 69.8%, respectively, which indicated that the model had an excellent discriminatory degree, see Figure 2A. The calibration curve was drawn using the Bootstrap method for internal validation of the column plot predictive model. Bootstrap method to repeat the sampling 1,000 times, draw the calibration curve to validate the prediction model of the column line graph internally, and the calibration curve is close to the ideal curve, see Figure 3A; the result of the Hosmer-Le-meshow goodness-of-fit test is χ2 = 8.076 (p = 0.426), which indicates that the prediction model has a better fitting effect, good calibration, and that the predicted probability and the actual risk have good consistency.

[image: Two ROC curve graphs labeled A and B. Both plots display the relationship between sensitivity and one minus specificity. The blue curve represents the model performance, and the diagonal red line indicates random chance. Graph A shows a strongly curved line approaching the top left, indicating high accuracy. Graph B also shows a strong curve, but with slightly less accuracy than A.]

FIGURE 2
 ROC curve of the predictive model for the risk of presenteeism of ICU nurses in both groups. (A) Development set; (B) validation set.


[image: Two calibration plots comparing predicted probability versus actual probability. Panel A shows three lines: apparent, bias-corrected, and ideal with a mean absolute error of 0.015 for 859 cases. Panel B also shows the same three lines, with a mean absolute error of 0.007 for 366 cases. Both plots use 1000 bootstrap repetitions.]

FIGURE 3
 Calibration curve of the predictive model for the risk of presenteeism for ICU nurses in both groups. (A) Development set; (B) validation set.


In the validation set, the area under the ROC curve of the model was 0.786 (95% CI 0.736–0.786, p < 0.001), with an optimal critical value of 0.642, and the sensitivity and specificity of the predictive model were 80.9 and 65.1%, respectively, which indicated that the model had an excellent discriminatory degree, see Figure 2B. The result of the Hosmer-Le-meshow goodness-of-fit test was χ2 = 5.134 (p = 0.743). The calibration curve agreed with the ideal curve, see Figure 3B.

The clinical decision curve evaluates the clinical validity of the predictive model. The horizontal coordinate of the clinical decision curve is the threshold probability and the vertical coordinate is the standardized gain. At a given threshold likelihood, the predictive model’s decision curve is above the reference line, which may indicate that the model’s clinical utility is generally better. In this study, when the model predicts that all nurses do not experience presenteeism and no measures are taken, the net benefit ratio is 0, which is indicated by the green solid line; when the model predicts that all nurses experience presenteeism and measures are taken, the slope of the net benefit ratio is negative, which is indicated by the red solid line; when the decision curve of the prediction model is further away from the green solid line and the red solid line and nearer to the upper-right corner, it indicates that the model’s clinical validity is better. The blue curves of the model’s predicted benefit scenarios in this study are almost entirely above the other curves, indicating that the model’s decisions can benefit nurses. See Figure 4.

[image: Two line graphs labeled A and B show net benefit versus threshold probability. Each graph includes three lines: red for "Treat All," green for "Treat None," and blue for "premodel." The red and blue lines slope downward, intersecting, while the green line remains flat along the x-axis. Both graphs depict similar trends with varying intersections.]

FIGURE 4
 Clinical decision curve of the presenteeism risk prediction model for ICU nurses in both groups. (A) Development set; (B) validation set.





4 Discussion


4.1 Current status of presenteeism among ICU nurses

Presenteeism is prevalent in the nursing population, is 3–4 times more prevalent than in other professions, and has varying degrees of negative impact on healthcare organizations, nurses, and patients (35). In this study, the incidence of presenteeism among ICU nurses was 76.8%, which was higher than the overall incidence of presenteeism among nurses globally (49.2%) (6). This finding indicates that the incidence of presenteeism among ICU nurses in China was relatively high. Potential reasons for this phenomenon can be analyzed as follows: First, the subjects of this study were ICU nurses, as a centralized place for the admission of critically ill patients, ICU requires nurses to provide round-the-clock, uninterrupted care. However, prolonged exposure to high-intensity, high-stress work environments predisposes nurses to physical health problems such as chronic fatigue, chronic pain, gastrointestinal dysfunction, and sleep disorders, which affect work engagement and efficiency (8). Secondly, compared with other clinical departments, ICU work exposes nurses to critically ill patients for long periods, and facing high patient resuscitation and mortality rates tends to deplete the psychological resources of ICU nurses, increasing negative emotions such as psychological distress, burnout, and vicarious trauma, which leads to the inability of ICU nurses to dedicate their energy to their work thoroughly. Several previous studies have also shown that mental health status is significantly associated with presenteeism, and negative psychological emotions are risk factors for presenteeism (13, 36). In addition, most ICU in China have a group work model with clear responsibilities and a strong division of labor among team members. Therefore, when nurses suffer from poor health, most ICU nurses will continue working out of professional ethics, thus increasing the risk of presenteeism (37). Moreover, if hospitals have shortages in ICU human resource allocation, it will lead to the need for existing staff to take on more work tasks, which will not only increase their burden, but may also lead to illness or leave due to overwork. Finally, ICU nurses have frequent night shifts and high work intensity, especially female nurses who have important roles in their families, and it is difficult to coordinate work and family responsibilities, leading to significant work–family conflicts, which in turn affects physical and mental health and increases the rate of presenteeism (15). Thus, nursing managers should pay great attention to and promptly identify ICU nurses at high risk of presenteeism and focus on how to effectively respond to the influencing factors arising from presenteeism to reduce presenteeism and related adverse outcomes to improve the quality of nursing services and to protect patient safety.



4.2 Factors influencing presenteeism among ICU nurses


4.2.1 Income per month

The results of this study showed that income per month had a significant effect on the occurrence of presenteeism, i.e., the higher the income of ICU nurses, the lower the incidence of presenteeism, which is consistent with the results of the study by Li et al. (38). In other words, presenteeism decreases as average monthly income increases, with the lowest rate among ICU nurses whose average monthly income is more significant than 11,001 yuan (approximately 1,517 U.S. dollars). As a fundamental guarantee for human survival, economic income is closely related to life satisfaction and family happiness (39). The level of average monthly income responds to the degree of matching between labor payment and reward. When labor payment is lower than financial reward, it will impair nurses’ positive psychological coping resources, reduce work enthusiasm and motivation, and lead to a decrease in the quality and efficiency of work, increasing the risk of presenteeism. In addition, when the financial income can meet the individual’s survival and development needs, the individual has more time and energy to focus on their health and sense of meaning at work and also has access to more family and social resources to support them, which improves work commitment and reduces presenteeism. Baek et al. also showed that financial income was significantly associated with presenteeism, and it was a protective factor for presenteeism (40). Another study also suggests that financial burden is an essential reason nurses choose to work despite their impaired health status (41). A survey by Yang et al. showed that nurses’ salary income in Chinese tertiary public hospitals gradually increased (42). However, there is still a gap between the actual and expected salaries, and there is a large gap between the average annual salary of nurses in developed countries, such as the United States. Therefore, hospital administrators should pay attention to the distribution system of nurses’ wages and income, establish a reasonable salary growth mechanism, and make the economic income reflect the value of nurses’ labor to improve nurses’ job satisfaction and happiness and reduce presenteeism.



4.2.2 Physical health condition

Health is the first productive force, and physical health is the prerequisite and important guarantee of health productivity. Due to the unique nature of work, such as high load, high pressure, night shift rotation, irregular diet, etc., nurses are a high-risk group for impaired health productivity, which makes them often suffer from chronic fatigue, sleep disorders, chronic pain, gastrointestinal symptoms and other symptoms (43). Some studies have shown that 90% of nurses in China have sick work behaviors, resulting in an indirect economic loss of approximately 2.88 billion to 4.38 billion yuan annually (16). This study showed that the physical health condition of ICU nurses has an essential effect on presenteeism, and the worse the health status, the more serious the presenteeism, which is consistent with the results of our previous study (21). Another study showed a positive correlation between the physical health status of healthcare workers and their ability to work (44). When physical health is poor, individuals will not be able to concentrate on their work and will be prone to poor concentration, drowsiness, and fatigue, affecting work performance. In addition, physical health condition also has a particular impact on mental health; poor physical health is prone to make nurses have negative emotions such as anxiety, frustration, depression, sadness and psychological pain (45). Therefore, hospitals should establish a perfect health management system and conduct regular physical examinations and assessments for ICU nurses to promptly detect and intervene in health problems. In addition, attention should also be paid to the mental health and work pressure of ICU nurses, providing necessary psychological support and counseling, as well as reasonable work arrangements and rest time, starting from various aspects, to jointly reduce the incidence of presenteeism and guarantee the quality of ICU nursing.



4.2.3 Job satisfaction

Job satisfaction is the degree of subjective satisfaction of employees with the work itself and working conditions. Some studies have shown that the job satisfaction rate of medical staff in tertiary public hospitals in China is only 40% (46). Previous studies have shown that low levels of job satisfaction are closely related to high burnout, psychological distress, and willingness to leave the job, which leads to low work engagement among nurses (47). In this study, ICU nurses were found to have a moderate level of job satisfaction (69.6% satisfaction rate.) Logistic regression analysis showed that higher job satisfaction was negatively associated with presenteeism, consistent with Rodríguez-Cifuentes et al. (48). Another systematic review also showed that job satisfaction was significantly associated with nurses’ presenteeism and willingness to leave (49). As a research area of positive psychology, job satisfaction is an essential indicator of nurses’ work-related quality of life. It responds to the extent to which nurses recognize their jobs in terms of, for example, job content, work environment, interpersonal relationships, and compensation and benefits. Relative to nurses with low job satisfaction, higher job satisfaction can stimulate nurses’ enthusiasm for work, which is conducive to enhancing work efficiency, motivation, and creativity. In addition, Penconek et al.’s systematic evaluation showed that job characteristics (e.g., interpersonal relationships, role overload, etc.), organizational characteristics (e.g., organizational culture, organizational support, etc.), and personal characteristics (e.g., personality, health status) were significantly related to nurses’ job satisfaction (50). Therefore, first, nurse administrators should create a supportive work environment, improve management and communication mechanisms, and enhance ICU nurses’ sense of involvement and belonging. Second, flexible work arrangements and adequate rest time should be provided to help ICU nurses balance work and personal life and reduce burnout. In addition, team building and staff mentoring are strengthened, and team-building activities are organized regularly to enhance mutual support and understanding among colleagues. Providing ICU nurses with continuous professional development opportunities, such as professional training and academic exchanges, increases nurses’ motivation and loyalty, which effectively reduces presenteeism and improves the quality of care and patient satisfaction.



4.2.4 Perceived work stress

In clinical practice, job stress is a series of physiological, psychological, and behavioral responses caused by nurses’ job demands exceeding job resources. The cognitive interaction theory of stress suggests that whether or not a stressor actually affects an individual depends on the individual’s cognitive response and coping ability (51). Appropriate stress stimulates an individual’s intrinsic motivation to become more focused and productive in their work, facilitating the achievement of target behaviors and outcomes. When stress exceeds the range of an individual’s coping ability, it causes negative emotions such as anxiety, depression, and tension, which make them feel exhausted and unable to concentrate on their work, or even burnout and willingness to leave the job, thus affecting the quality of nurses’ professional life and the quality of nursing services, and the phenomenon of presenteeism. This study found that ICU nurses’ perceived stress was significantly correlated with presenteeism, with 63.7% of ICU nurses under high levels of work stress. Job demand-resource theory also emphasizes that when job demands (stressors) are persistently high and not compensated by job resources (coping resources) (52). Health depletion occurs, affecting work behaviors and outcomes. Compared with ordinary clinical departments, the ICU, as a platform department for centralized treatment of patients with acute and critical illnesses, requires nurses to have keen observation ability and rapid decision-making ability due to the heavy condition of patients, fast changes, and complex treatment measures. The fast-paced work style and unstable condition of patients increase nurses’ work pressure. In addition to the complexity of ICU therapeutic instruments and equipment, long-term exposure to a large number of instrument alarms is also prone to cause nurses anxiety, tension and other negative emotions, indirectly affecting the efficiency and quality of nurses’ work. At the same time, most of China’s ICU human resources (56.8%) have yet to reach the allocation of 1:2.5–3, and the shortage of human resources further increases the nurses’ workload (21). When ICU nurses are exposed to a high work-stress environment for an extended period, presenteeism, such as decreased work efficiency and quality, will occur. Therefore, managers should strengthen psychological counseling and tutoring services to help nurses master the correct methods of stress release and reasonably regulate work stress. In addition, communication and collaboration within the organization should be strengthened. An excellent interpersonal atmosphere and a humane scheduling system should be established to increase nurses’ empowering behaviors and avoid excessive overtime work and overloading of nurses so that they can maintain sufficient energy and good mental health to devote themselves to their work, improve work efficiency and quality, and reduce the occurrence of presenteeism.



4.2.5 Perceived social support

Perceived social support is the emotional experience of being respected, understood, and supported by the outside world, which the individual subjectively feels. It will likely positively affect the individual’s psychological health more than objective social support (34). Previous studies have shown that low levels of perceived social support not only affect nurses’ job satisfaction and psychological wellbeing but also lead to decreased levels of organizational commitment, which affects job performance and thus increases presenteeism and willingness to leave (53). Presenteeism is a hostile work state that occurs when an individual’s work resources cannot meet the job requirements under insufficient social support. This study found that the higher the level of perceived social support, the lower the incidence of presenteeism among ICU nurses. This is consistent with the findings of Yang et al. (24). The level of social support in ICUs is critical to nurses’ physical and mental health and engagement due to the unique work’s work environment and nature. When nurses perceive a higher level of social support, they can feel care and support from the organization, colleagues and friends. They can effectively alleviate anxiety, depression and other psychological disturbances, as well as obtain emotional comfort and support so that they are full of enthusiasm and self-confidence in their work, which is conducive to reducing the incidence of presenteeism. In addition, a sound social support system makes it easier for nurses to establish a relationship of trust and respect among themselves. It enhances their sense of work identity and belonging, thus helping them to cope better with work stressors and improve work efficiency and quality. Therefore, nursing managers should create an excellent organizational and cultural atmosphere for nurses in the workplace, provide nurses with supportive and equal communication and exchange platforms, and build an all-round and multi-level social support system of “hospital-society-family” to protect nurses’ physical and mental health and continuously improve their professionalism. Physical and psychological health constantly improves nurses’ professional development ability and professionalism, enhances the sense of professional belonging and value, and reduces presenteeism.



4.2.6 Transformational leadership

This study found that presenteeism of ICU nurses was negatively associated with transformational leadership, and the Labrague et al. study came up with similar results (23). Transformational leadership, as one of the approaches in leadership, focuses on motivating employees to accomplish work-level self-transcendence by enlightening them about the importance of task-taking, establishing an atmosphere of trust in the team, and stimulating their high-level needs. Transformational leadership emphasizes the leader’s charisma, convening power, intellectual stimulation, and personalized care (54). Previous studies have shown that transformational leadership is closely related to nurses’ work wellbeing, innovative behaviors, and psychological resilience, reduces burnout, and improves patient clinical safety outcomes (55). A systematic evaluation by Ystaas et al. showed that transformational leadership reduces the culture of blame in the nursing work environment and promotes a culture of safety (56). Another systematic review also showed that transformational leadership behaviors, directly and indirectly, link patient care quality and safety (57). With the development of modern nursing management, nursing management in China is changing from a paternalistic leadership style to a transformational one, from emphasizing discipline and norms to focusing on nurses’ proactive behaviors in managerial behavior. Transformational leadership style, as a positive and forward-looking leadership style, focuses on stimulating nurses’ high-level needs, which is more capable of mobilizing nurses’ motivation and enthusiasm and enhancing nurses’ sense of belonging and teamwork, thus increasing work motivation and creativity. In fact, the higher the transformational leadership, the more ICU nurses can feel the leader’s humanized care and charisma, which is conducive to improving work efficiency and service quality. In addition, transformational leadership is closely related to the willingness to leave, which impacts work engagement (58). Therefore, hospital administrators should be aware of the importance of leadership style on ICU nurses’ work behaviors and outcomes and establish a transformational leadership team to enhance nurses’ motivation and creativity and reduce presenteeism and related adverse outcomes. In addition, a global leadership training program can improve nurses’ clinical leadership and enhance their proactive work behaviors.



4.2.7 Occupational coping self-efficacy

In this study, high levels of occupational coping self-efficacy were also negatively associated with presenteeism, consistent with our previous findings (21). Occupational coping self-efficacy as nurses’ confidence in their ability to cope with the demands of nursing work is a self-subjective perception and evaluation. Laschinger et al. showed that improving occupational coping self-efficacy can help nurses cope with their work needs and reduce burnout (59). Another study showed that occupational coping self-efficacy is protective of willingness to leave a job (60). In addition, studies have shown that occupational coping self-efficacy also relieves nurses’ psychological distress and improves work wellbeing, resilience, and post-traumatic growth (61). ICU nurses face complex disease treatment tasks and undertake patients’ daily primary nursing care and caregiving work; the tedious tasks are prone to reducing nurses’ sense of professional achievement and identity, and burnout occurs. When ICU nurses have a sense of confusion and helplessness in clinical work full of uncertainty and complexity and are not confident in their self-worth and stress-coping ability, they tend to choose coping methods such as withdrawal and avoidance, resulting in a lack of work attention and energy. On the contrary, ICU nurses with high occupational coping self-efficacy are confident in establishing good interpersonal relationships with colleagues and dealing with work stress, tend to perform their work duties with positive beliefs, and can positively transform stress in the face of stressors by actively seeking support from the organization, colleagues, and families, thus adopting positive coping styles and are more likely to cope with challenges at work successfully (62). Therefore, first, hospitals should provide systematic training programs that not only cover clinical skills, but also include the development of skills such as stress management and emotional regulation to increase the confidence and coping ability of ICU nurses when facing challenges. Second, regular practice sharing sessions should be organized to encourage ICU nurses to share successful cases and coping strategies, and to collectively improve their problem-solving skills. In addition, management should provide timely positive feedback and recognition, emphasize the importance of personal growth and team contribution, motivate nurses to face professional challenges positively, and improve their sense of professional accomplishment and self-efficacy to effectively reduce the incidence of presenteeism.




4.3 Construction and application of a predictive model for presenteeism risk of ICU nurses

This study is the first to develop a risk prediction model for assessing presenteeism among ICU nurses. In this study, a predictive model for ICU nurses’ presenteeism was created from logistic regression analysis results, including seven predictors: average monthly personal income, physical health condition, job satisfaction, perceived work stress, perceived social support, transformational leadership, and occupational coping self-efficacy. Each predictor was visualized by drawing a column-line graph to more intuitively reflect the probability of presenteeism among ICU nurses. In addition, the area under the ROC curve of the model constructed in this study was 0.821, with high sensitivity and specificity and good predictive efficacy. The Hosmer-Le-meshow test showed χ2 = 5.134, p = 0.743, and the calibration curve plot showed that the observed curve fitted the predicted curve well, which indicated that the model had good consistency. Internal validation showed that the area under the ROC curve of the model was 0.786. The differentiation and sensitivity were good, and the model-predicted results agreed with the observations. The clinical decision curve also shows that the model has good clinical utility, which can provide a reference basis for the early identification of high presenteeism and for developing targeted intervention programs.




5 Limitations

This study constructed a predictive model for the risk of presenteeism among ICU nurses, but some limitations exist. First, the occurrence mechanism and influencing factors of presenteeism are complex. This study only included factors that may have a high incidence of presenteeism among ICU nurses from the perspective of literature analysis, which may have incomplete inclusion of influencing factors and needs to be further analyzed by systematically and comprehensively incorporating more influencing factors to improve the accuracy of the prediction model further. Second, this study only carried out the internal validation of the model and only selected ICU nurses in Sichuan Province, China, as the study population, which may lack a certain degree of representativeness in terms of samples and external validation with multi-center and large samples is needed in the future to evaluate better and promote the model. In addition, the cross-sectional survey used in this study and the data information was collected through the Internet, so the data results may have a particular bias. In the future, the data can be collected face-to-face to improve its accuracy.



6 Conclusion

The results of this study showed that income per month, physical health condition, job satisfaction, perceived work stress, perceived social support, transformational leadership, and occupational coping self-efficacy were independent risk factors for presenteeism among ICU nurses. The risk prediction model about ICU nurses’ presenteeism constructed in this study has good differentiation, calibration, and clinical validity, which is conducive to the early identification of high presenteeism risk groups by nursing managers and helps nursing managers to effectively carry out human resource management, improve nurses’ work efficiency and quality, and reduce ICU nurses’ presenteeism.
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Background: The Perceived Stressors in Intensive Care Units (PS-ICU) scale was designed to assess both general and occupational stressors experienced by healthcare professionals (HCPs) under normal circumstances. It has demonstrated good psychometric properties in three languages: French, Spanish, and Italian. The aim of the present study was to translate the scale into Mandarin Chinese and to examine its construct validity and reliability.
Methods: This study was conducted from April 2022 to October 2023. In phase I, the scale was translated into Mandarin Chinese following the Cross-cultural adaptation guidelines and reviewed by expert panels. In phase II, the reliability and validation were tested by 530 HCPs working in tertiary grade A hospitals from two provinces (Shandong and Sichuan) in China. Fifty participants were contacted to evaluate the test–retest reliability and underwent a follow-up investigation 2 weeks after completing the initial online survey.
Results: The content validity ratio for the 50 questions varied between 0.8 and 1, with every item having S-CVI values exceeding 0.92. After removing 4 items, the Exploratory Factor Analysis (EFA) results revealed six factors. Confirmatory Factor Analysis (CFA) affirmed construct homogeneity, comprising of (1) lack of fit with families and the organizational functioning, (2) emotional load associated with patient and family, (3) difficulties associated with teamwork, (4) issues associated with workload and human resource management, (5) issues associated with complex/at-risk situations and skill, (6) and suboptimal care situations. The comprehensive scale displayed strong internal consistency (the total Cronbach’s α = 0.96) and showed high 2-week test–retest reliability (Person’s r = 0.95). The Job Content Questionnaire (JCQ) was employed to assess the criterion-related validity, alongside with the Maslach Burnout Inventory-Hunman Services Survey (MBI-HSS), which revealed either positive or negative associations between PS-ICU and these measures.
Conclusion: The final 46-item Mandarin Chinese version of the PS-ICU scale is reliable and valid for evaluating perceived stressors among HCPs under normal ICU conditions. It may significantly identify perceived stressors in the ICU providing a foundation for focused intervention research.
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 intensive care units (ICU); perceived stressors in intensive care units (PS-ICU); Chinese; healthcare professionals (HCPs); psychometric properties


1 Introduction

The Intensive Care Unit (ICU) is a unit that provides centralized rescue and independent medical treatment for patients with life-threatening conditions. Working in an ICU that requires constant technological challenges, crisis decision-making in emergencies, and the burden of end-of-life care can be overwhelming for healthcare professionals (HCP), including physicians and nurses (1–3). These highly demanding experiences can lead to high work-related stress (4–6). Prolonged exposure to these factors is likely to bring with it a series of problems, such as anxiety, depression, burnout, and subsequent deterioration in service quality (7–10). Therefore, developing an accurate measure that evaluates the levels of perceived unique stressors among HCPs is essential to preserve and support their workplace health, as well as improve the quality of healthcare services.

The onset of the global COVID-19 pandemic further hastened the evolution of the critical care field towards high specialization and collaboration, exposing HCPs in ICU settings to new demands and challenges (11–13). Investigations suggested HCPs experienced high-stress levels from family and organizational functions, emotional burden from patients and their families, and ethical dilemmas (14–16). However, a systematic review (17) reported that among the 22 existing stress measures, such as the Intensive Care Unit Environmental Stressors Scale (ICUESS) (18) and the Intensive Care Unit Nurse Job Stressors Scale (19), few addressed family and organizational stressors, and none were designed specifically for HCPs. Choosing the most suitable tools with sufficient psychometric qualities from the existing measures is challenging.

The perceived stressors in intensive care units (PS-ICU) scale was developed by Laurent et al. (20). This scale includes two versions used to measure perceived stressors experienced by HCPs in the ICU. One version, with 50 items, covers six broad domains to explore general or specific stressors under normal conditions, while the other, containing 27 items, focuses on stressors encountered during a pandemic outbreak. Good psychometric properties have been evaluated in four countries: France, Canada, Spain, and Italy, and three languages, including French, Spanish, and Italian. This scale was translated and validated in China, exhibited cross-cultural solid validity when tested with Chinese samples (16, 21). Nevertheless, its application of PS-ICU, translated by Geng et al. (21), was limited to ICU nurses, with no indication of its use among ICU physicians. The criterion-related validity of the two translated tools remains unmeasured and unvalidated. Additionally, the correlation coefficient of some items remains low and the exploratory factor analysis results extracted seven common factors because of cultural differences between the countries of origin and use. Therefore, it is crucial to make additional adjustments to the scale’s items about cultural factors before advocating for its widespread adoption.

Our current study focused on HCPs in the ICU setting and aimed to investigate the psychometric properties of the PS-ICU. Specifically, in phase I, we aimed to translate the 50-item PS-ICU into Mandarin Chinese and successfully adapt cross-cultural adaptation comments from experts. In phase II, we evaluated the factor structure, convergent validity, criteria validity, internal consistency, and 2-week test–retest reliability of the Chinese PS-ICU among ICU HCPs. Our hypothesis suggested that the PS-ICU encompasses six comprehensive dimensions, addressing both general and occupational stressors inherent to the ICU, and exhibits good psychometric properties.



2 Methods


2.1 Phase I: the development of the PS-ICU scale Mandarin Chinese version

Ethical approval was received from the Ethics Committee of Shandong Provincial Hospital, Affiliated with Shandong First Medical University (SWYX: No. 2023–480). Following the Guideline for Translation and Cultural Adaptation for Health-related Quality of Life (22), we first obtained permission to translate and utilize the PS-ICU from the original author, Dr. Laurent Alexandra. The initial translation of the English version of PS-ICU into Chinese was performed by Zhang, a native Chinese speaker employed in the English sector, who is proficient in English translation but without familiarity with the scale. The translated draft was then sent to four experts, encompassing psychology, nursing, humanities, social sciences, and public health, all of whom were native Chinese speakers and proficient in English. Following the feedback, minor adjustments were made by the two authors. Subsequently, a master’s student with 4 years of study experience in an English-speaking country conducted the back-translation of the Mandarin Chinese PS-ICU into English. The original author of the PS-ICU confirmed the back-translated version as interchangeable with the original English version.

The content validity of the PS-ICU was evaluated by an expert panel convened from October 11, 2022, to March 30, 2023. This panel comprised of five physicians and nursing professors in ICU research recruited from the university or affiliated hospital. After recruitment, the panelists received a study information sheet via emails or WeChat, outlining the study’s purpose, risks and benefits, refinement process, contact details and the PS-ICU scale. Those who provided consent and returned their signed informed forms were then requested separately to evaluate the relevance of every item in two rounds of consultations. In each round, every item was evaluated on a scale of 1 to 4 points, where 1 represented highly irrelevant and 4 represented highly relevant. Ratings of 1 and 2 were grouped as irrelevant (assigned a value of 0), while scores of 3 and 4 were considered relevant (assigned a value of 1). Finally, discussions were held with five HCPs who volunteered to participate in the PS-ICU, and the results suggested that they thoroughly comprehended each item without any recommendations put forth in the pre-final version phase. A copy of the Chinese version of the PS-ICU is shown in Supplementary material.



2.2 Phase II: validity and reliability of the PS-ICU Mandarin Chinese version


2.2.1 Sample

A purposeful and snowball sample of ICU physicians and nurses was recruited from two provinces (Shandong and Sichuan) in China from April 2023 to October 2023. With the subject-to-item ratio of 10:1, a sample size of 500 participants was needed as the Mandarin Chinese version of PS-ICU consists of 50 items (23). Furthermore, a sample size of at least 550 was recommended to allow for drop-out (24).

A total of 585 eligible physicians and nurses who had worked in the ICU of a tertiary grade A hospital for ≥1 year were enrolled, with 549 individuals completing online questionnaires via the survey platform.1 At the same time, the remaining participants opted for paper-based questionnaires. The survey link was distributed to individuals through WeChat, a widely used social media platform in China. Furthermore, 39 participants not affiliated with a tertiary grade A hospital and 16 participants who provided inconsistent responses were excluded from the analysis. The experts and the five volunteer HCP were not recruited in this Phase. Consequently, the analytical sample consisted of 530 participants. To assess test–retest reliability, 50 participants were invited to complete the survey again 2 weeks after their initial online survey.



2.2.2 Measuring instruments

Participants were invited to fill out a demographics form with a series of self-report questionnaires. This study analysed data from the PS-ICU, Job Content Questionnaire (JCQ), and Maslach Burnout Inventory-Human Services Survey (MBI-HSS).


2.2.2.1 Perceived stressors in intensive care unit (PS-ICU)

This is a self-reported scale used to measure general and occupational stressors among ICU healthcare professionals under normal circumstances, adapted from the original version by Laurent et al. (20). For each of the 50 items, participants respond to each item on a 5-point Likert scale bounded by 1 (never) and 5 (every day). The perceived stress score was calculated as the overall of all items. A higher score means a higher stress level.



2.2.2.2 The job content questionnaire (JCQ)

This is a self-reported psychological scale utilized for assessing occupational stress, which Dr. Li Jian translated (25). It has 22 items distributed in three subscales: control (five items), job demands (nine items) and social support (eight items). Participants rate each item on a 4-point Likert scale bounded by 1 (strongly disagree) and 4 (strongly agree). Adding the scores from each domain yields the sum of its subscale scores, with higher scores indicating a greater degree of the measured domain. The Mandarin Chinese version of JCQ has showed good reliability and validity in healthcare workers working in northern hospitals in China (26). In this study, the Cronbach’s alpha coefficients were 0.74, 0.77, 0.86, 0.90 (total) respectively, showing good reliability.



2.2.2.3 The Maslach burnout inventory-human services survey (MBI-HSS)

This is a 22-item self-report scale widely used to assess the occupational burnout of healthcare workers, adapted from the original version by Maslach and Jackson (27). It consists of three subscales: emotional exhaustion (EE), depersonalization (DP), and personal achievement (PA). Participants respond to each item on a 7-point Likert scale bounded by 0 (never) and 6 (every day). An elevated burnout level is characterized by an EE score of ≥27 or a DP score of ≥10. In the Chinese version, Cronbach’s α were 0.89, 0.79, and 0.80, respectively (28). In this sample, Cronbach’s α values were 0.69 for EE, 0.73 for DP, and o.82 for total. Only PA demonstrated limited internal consistency with a value of 0.40.





2.3 Data analysis

All data were analysed using SPSS 25.0. The significance level was established at 0.05. Data were expressed as categorical variables for number and frequency (percentage) or mean with standard error (SD) for continuous.

Content validity assesses whether the items in the instrument are relevant and comprehensive regarding the construct being measured using the Item-level Content Validity Index (I-CVI) and Scale-Level Content Validity Index (S-CVI). The greater the content validity score, the more precise the measurement of the target construct. The I-CVI for each item is calculated by dividing the number of experts who rated the item as relevant by the total number of experts. The S-CVI is calculated by averaging each item’s mean I-CVI and can be expressed as an S-CVI/Ave. An ICVI >0.79 (29) suggests that the item is relevant and does not require additional revision, while an S-CVI/Ave of 0.9 (30) indicates excellent content validity for the items.

The survey sample of 530 participants was randomly allocated into two groups of 265 to explore construct validity through exploratory factor analysis (EFA) and confirm it through confirmatory factor analysis (CFA). The EFA was executed through principal component analysis (PCA) and varimax rotation to establish a stable factor structure. Eigenvalues>1 were used to ascertain the number of final factors, while factor loading>0.4 was utilized to precisely define the dimensionality of items (31). PCA was conducted with criteria including a Kaiser-Meyer-Olkin (KMO) measure surpassing 0.06 and a statistically significant Bartlett test of sphericity (p < 0.05). Besides eigenvalue and scree plot, parallel analysis results were also used to determine the number of factors (32). We choose the 95th percentile, such as a significance threshold, to determine the cutoff point for significance.

The Mandarin Chinese PS-ICU item scores exhibited normal distribution characteristics, but the data did not demonstrate multivariate normality. Consequently, the robust maximum likelihood estimation method was used to estimate parameters. The fit of the CFA models was assessed using the ratio of chi-square value to degrees of freedom (χ2/df), root mean square error of approximation (RMSEA), Increasing Fitting Index (IFI), Tucker-Lewis fit index (TLI) and comparative fit index (CFI). As recommended by MacCallum et al. (33), models with χ2/df < 3.0, comparative fit index (CFI) ≥ 0.95, and root mean square error of approximation (RMSEA) ≤ 0.06 are considered to exhibit a good fit to the data, while the other indices such as IFI, TLI and CFI > 0.90, as well as RMSEA >0.07, can be construed as an acceptable fit.

Pearson correlations were computed between the PS-ICU subscales and measures of JCQ and MBI-HSS subscale to examine the validity of the Mandarin Chinese PS-ICU criteria. The interpretation of Pearson’s r correlation coefficients was as follows: weak (< 0.1); medium (0.3 < r < 0.5); strong (> 0.5) (34).

Internal consistency reliability was assessed utilizing Cronbach’s alpha coefficient, with a value of ≥0.8 considered indicative of good internal consistency and a value exceeding 0.9 considered excellent (35). As with internal consistency calculations, the test–retest correlations for the PS-ICU were analysed through Pearson’s r coefficient, which was computed based on the mean item score to assess consistency across repeated tests. The interpretation of Pearson’s r coefficients aligns closely with the previous explanation of Cronbach’s alpha coefficients.




3 Results


3.1 Content validity of the PS-ICU scale

In the first round of expert consultation, the internal validity test revealed an I-CVI of 0.6 for item 11, while I-CVI scores for the remaining items ranged from 0.8 to 1.0. The S-CVI/Ave was calculated as 0.976. In the subsequent round, all items garnered I-CVI scores falling within the 0.8 to 1.0 range, resulting in a computed S-CVI/Ave of 0.920. This implies that 92% of the items were deemed unambiguous, clear, and pertinent to the study participants. The outcomes regarding the content validity of the Chinese version of the PS-ICU are detailed in Table 1.



TABLE 1 The results of the two rounds of expert consultation.
[image: A table displays items, expert ratings, and I-CVI values over two rounds. It includes two sections for items 1 to 25 and 26 to 50. Columns list items, number of experts rating as 3 or 4, and I-CVI scores, with data for two rounds. Each item shows distinct ratings and I-CVI comparisons between rounds.]



3.2 Validity and reliability of the PS-ICU scale


3.2.1 Profile of participants

Of the 530 participants, 68.7% were females, 72.6% were nurses. The mean age and length of education were 31.6 years old (SD = 5.2) and 16.5 years (SD = 1.7). Thirty-six percent (n = 191) of the participants were single, while the rest were married; only 1 (0.2%) reported being divorced or separated. In this study, 66.5% of participants had a work duration exceeding 5 years, and 57.5% had over 5 years of experience in the ICU. Within this subset, individuals with a work history exceeding 10 years constituted 25.8%.



3.2.2 EFA analysis

The results of the KMO (Kaiser-Meyer-Olkin) and Bartlett’s test of sphericity indicated that the data for the total PS-ICU score were appropriate for factor analysis (KMO = 0.924, Bartlett’s test χ2 (1035) =10688.17, p < 0.001). Utilizing PCA and varimax rotation as extraction methods, the initial analysis of scree plots revealed eight factors with eigenvalues exceeding 1, elucidating a total variance of 71.13%. Due to a double loading in item 29, the analysis identified seven factors following the removal of this item. However, the factor loading for item 10 had an absolute value of less than 0.4, leading to its exclusion. In addition, the seventh factor consisted of only two items (i.e., #18 and #39) and did not form a distinct dimension. Therefore, this factor was removed. Ultimately, six factors were obtained with a KMO value of 0.924 and a total variance of 70.302%. Examining the scree plot revealed the presence of six primary factors, followed by a sharp decline leading to the seventh factor. The parallel analysis results suggested that six factors were extracted (eigenvalues in descending order: 17.31, 4.78, 3.89, 3.02, 2.45, 2.11). So, we decided to select a 46-item scale with six factors. After applying maximum variance orthogonal rotation, the component matrix disclosed that all item loadings within their respective dimensions (0.486–0.848) surpassed the threshold of 0.40. Table 2 displays the factor structure and factor loadings of the PS-ICU.



TABLE 2 The PS-ICU scale items was loaded using principal axis exploratory factor analysis with Oblimin direct rotation (with the preliminary exclusion of items #10, #18, #29, #39.)
[image: A table presents various stress factors impacting healthcare professionals, categorized into six factors: lack of fit, emotional load, team working difficulties, workload management, complex situations, and suboptimal care. Each factor is linked with specific items, such as bed shortages, family misunderstandings, emotional distress, lack of support, schedule changes, and errors, with associated numerical values indicating relevance. The table highlights challenges within healthcare environments.]

The first factor comprised ten items (i.e., 6, 8, 26, 27, 32, 33, 34, 35, 41, 42) exhibiting high loadings, explaining 21.68% of the variance in the model (eigenvalue = 2.18). This factor was labeled “lack of fit with families and the organizational functioning.” The second factor, “emotional load associated with patient and family,” consisted of ten items (i.e., 7, 28, 31, 50, 37, 43, 49, 44, 45, 46). The third factor, “difficulties associated with teamwork,” included nine items (i.e., 15, 13, 17, 21, 14, 12, 38, 9, 11). The fourth factor, “issues associated with workload and human resource management,” comprised seven items (i.e., 20, 23, 24, 30, 47, 36, 48). The fifth factor, “issues associated with complex/at-risk situations and skill,” consisted of five items (i.e., 16, 25, 22, 40, 19). The sixth factor, “suboptimal care situations,” included five items (i.e., 1, 2, 3, 4, 5).



3.2.3 CFA analysis

According to the adaptation criteria suggested by MacCallum et al. (33), the 6-factor solution provided an acceptable fit to the data, χ2/df = 1.778, robust RMSEA = 0.054, TLI = 0.907, IFI = 0.913, robust CFI = 0.912. A graphic representation of the revised model of six-factor loadings is shown in Figure 1.

[image: Diagram of a structural equation model showing relationships between variables. Rectangles labeled A6 to A5 are connected to ellipses labeled F1 to F6, indicating latent factors. Arrows between ellipses and rectangles show factor loadings, with values like 0.78 and 0.83. Ellipses are interconnected by curved arrows, displaying correlations, such as 0.46 and 0.52.]

FIGURE 1
 Graphical representation of six-factor model with factor loadings.




3.2.4 Criterion-related validity

In general, all the Mandarin Chinese PS-ICU subscales were significantly and positively correlated with job demands and negatively correlated with control and social support of JCQ. The correlations ranged between 0.12 and 0.60, which were moderate to strong in size, indicating satisfactory convergent validity. Overall, emotional exhaustion scores exhibited significant and positive associations with all the Mandarin Chinese PS-ICU subscales, while personal accomplishment scores showed a significant negative association. Additionally, all subscales positively correlated with personal accomplishment scores, with only Factor 1, Factor 2, and Factor 3 showing statistical significance. These findings are reported in Table 3.



TABLE 3 The correlations between the Mandarin Chinese PS-ICU and MBI-HSS.
[image: Table showing correlations for convergent validity with the Job Content Questionnaire (JCQ) and concurrent validity with the Maslach Burnout Inventory - Human Services Survey (MBI-HSS) across six factors. Factors are analyzed for job demands, control, social support, emotional exhaustion, depersonalization, and personal accomplishment, with significant correlations marked by asterisks indicating levels of statistical significance.]



3.2.5 Reliability

The internal consistency, assessed through Cronbach’s alphas, ranged from 0.88 to 0.94 for factors 1 to 6 and was 0.96 for the overall PS-ICU score. The 2-week test–retest reliability ranged from 0.84 to 0.96 for the six subscales and 0.95 for the total scale.





4 Discussion

This study translated the PS-ICU (20) into Mandarin Chinese and evaluated its psychometric properties, specifically focusing on the validity and reliability of its application. Our combined results support the psychometric soundness, grounded in the demonstrated internal consistency and stability (over 2 weeks) and their respective scores’ content and convergent validity for the final Chinese version of the 46-item PS-ICU.

As for the content validity, two rounds of expert correspondence were undertaken. Despite achieving an S-CVI/Ave of 0.976 in the first round, the I-CVI for Item 11 was only 0.6, indicating results falling below the desired threshold. This item and other items were modified as they were considered crucial aspects of perceived stressors based on expert opinions. Therefore, a follow-up consultation round was conducted. Ultimately, the instrument had excellent content validity, as evidenced by I-CVI ranging from 0.8 to 1 and S-CVI/Ave of 0.920. However, some items experienced a decline in I-CVI, and the S-CVI/Ave decreased in the second round compared to the first. In early December 2022, the first round of inquiries coincided with a notable increase in the daily recording of COVID-19 cases in China (36). The impact extended beyond patients, affecting HCPs and their families with widespread infections. This presented substantial physical and psychological challenges for the healthcare workforce, ultimately constraining the experts’ capacity to conduct thorough analyses. Consequently, the depth of the feedback provided in the first round was insufficient. The second round was conducted in March 2023 during a period of decreased infections within the hospital. In this context, experts could provide more thorough and unbiased assessments. As a result, there was a decrease in I-CVI for some items and S-CVI/Ave. Additionally, all items maintained I-CVI > 0.79 (29) and S-CVI/Ave > 0.9 in the second round (37), indicating that the consultation process could be concluded.

According to Tate (35), a value of 0.80 or higher indicates ideal internal consistency. Accordingly, the internal consistency reliabilities for the Mandarin Chinese PS-ICU subscales were deemed ideal (0.86–0.93), with the total scale’s Cronbach’s alphas of 0.96. These findings support the internal consistency reliability of the Mandarin Chinese PS-ICU. The six subscales also showed good 2-week test–retest reliability ranging from 0.84 to 0.96. This favorable stability reinforced that the Chinese scale version is a reliable tool.

The high KMO value of 0.924 and the significant result of Bartlett’s sphericity test supports the data appropriateness for factor analysis. The extraction of six factors is consistent with both scree plot analysis and parallel analysis results, indicating robustness in the factor structure. Like the 6-factor structure observed in the original PS-ICU (20), the Mandarin Chinese PS-ICU exhibited a 6-factor structure after deleting four items (Items 10, 18, 29 and 39). Item deletion informed by EFA results or modification indices from CFA is a routine practice in scale development and validation of scales. Moreover, most of our participants were recruited from university-affiliated hospitals, where a considerable proportion of patients were critically ill, including a notable number of young patients. These hospitals have strict regulations that apply to the staff (38). Therefore, some deleted items (ie., items 5 and 15) in the Hu et al. research (16) remained in this study. The final Chinese version of PS-ICU was a 46-item scale with 6-factors: (1) lack of fit with families and the organizational functioning (10 items); (2) emotional load associated with patient and family (10 items); (3) difficulties associated with teamwork (9 items); (4) issues associated with workload and human resource management (7 items); (5) issues associated with complex/at-risk situations and skill (5 items); and (6) suboptimal care situations (5 items). In the EFA procedure, it was observed that certain items did not correspond with the dimensions as categorized in the original version of the scale. For example, four items (items 8, 32, 33 and 34) were grouped under Factor 1, whereas another 4 items (items 9, 11, 12 and 15) were attributed to Factor 3. Item 50 “Being on call or working nights” loaded higher on Factor 2 (0.78) than Factor 4, while it loaded higher on Factor 4 (0.52) in the original scale than Factor 1. In the current study, two items (items 19 and 22) have been reclassified to Factor 5, previously assigned to Factor 6; conversely, item 3 has been reassigned to Factor 6, formerly categorized under Factor 5. A similar factor structure and some factor scores were reported by Geng et al. (21) in a sample of Chinese nurses with a 48-item version of PS-ICU. Above all, no cross-loadings were observed for each item in the current factor analysis. As a result, their respective categorizations were retained. It is not clear, however, whether this is due to Chinese culture or the working environment and extends to expressions related to perceived stress (39). Further research is necessary to address this question.

The findings from criteria-related validity analysis revealed a correlation between PS-ICU and JCQ, as well as MBI-HSS. The correlation was relatively satisfactory for JCQ, indicating that the Chinese scale version (33) maintains an equivalent level of convergence as the original PS-ICU. Indeed, this scale captured some different aspects perceived by HCPs working in the ICU. Similarly, previous studies showed a positive correlation between MBI-EE and MBI-DE with PS-ICU (20, 40, 41). However, MBI-PA exhibited a negative correlation with PS-ICU. Therefore, this exploration of concurrent validity for the PS-ICU scale demonstrated satisfactory results with MBI-HSS, which was used to measure occupational burnout as an external criterion.



5 Limitations and future research

Recognizing the limitations of the current findings is crucial. Initially, we employed a purposeful and snowball sampling method to recruit ICU physicians and nurses affiliated with tertiary Grade A hospitals from two provinces in China to assess the psychometric properties of the Mandarin Chinese PS-ICU. Consequently, the generalizability of the findings to other groups may be limited, for example, samples from lower-grade hospitals. Second, the MBI-HSS scale demonstrated good reliability and validity in previous studies, but the reliability of some subscales (i.e., DP) in the current study is not entirely satisfactory. Third, the final 46-item Mandarin Chinese version of PS-ICU still has too many items, especially for clinical practitioners. As such, a more concise tool should be validated, considering the increasing demand for psychological instruments focused on emotional response and management among healthcare professionals in the ICU.



6 Conclusion

In summary, the results of this study indicated that the Mandarin Chinese version of the PS-ICU scale had good reliability and validity, making it a valuable tool for evaluating perceived stressors among physicians and nurses in ICU settings. The Mandarin Chinese PS-ICU showed associations with control, job demands, social support, and the occupational burnout of HCPs. Employing the PS-ICU in future research will enhance our comprehension of general and special stress concerns among Chinese-speaking HCPs in the ICU.
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Background: Nurses’ job satisfaction directly impacts their attitudes and efficiency at work. This study aimed to identify the factors influencing job satisfaction among nursing professionals in China.
Methods: This cross-sectional study utilized an online questionnaire to assess the job satisfaction, work conditions, and sociodemographic characteristics of nursing professionals in China. Data were analyzed using descriptive statistics, chi-square tests, Spearman correlation analysis, and linear regression analysis.
Results: The study collected 605 questionnaires from 38 hospitals and nursing homes in Nantong. Among them, 599 were valid responses, resulting in a validity rate of 99%. The majority of participants were aged 51–60 (43.14%) and were female (91.65%). The multivariate model results indicated that age, work location, and policy understanding significantly influenced overall job satisfaction. Specifically, the 51–60 age group and those aged ≥61 had a positive impact on overall satisfaction compared to the ≤30 age group (β = 0.95, 95% CI = 0.43 to 1.47; β = 1.53, 95% CI = 0.82 to 2.25). Compared to working in a hospital, working in a nursing home had a negative impact (β = −1.13, 95%CI = −2.10 to −0.17). Additionally, lower policy understanding negatively affected overall job satisfaction.
Conclusion: This study found that age, workplace, and policy understanding are factors influencing the job satisfaction of nursing staff. Therefore, corresponding measures should be taken for young nurses and those working in nursing homes, such as improving welfare benefits and reducing work pressure, to enhance their job satisfaction. In addition, training for all nursing staff should be strengthened to improve their understanding of relevant policies, thereby increasing job satisfaction and retention rates. This will help better meet the growing demand for nursing services.
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Introduction

Nursing is a cornerstone of the healthcare industry, which has long been plagued by a labor shortage (1, 2). The shortage of nursing professionals can be influenced by various factors, with population aging and the increasing burden of chronic diseases being major challenges (3, 4). It is predicted that by 2030, 26.19% of China’s population will be aged 60 or older (5). In India, approximately 21% of the population aged 60 and above suffer from at least one chronic disease, significantly increasing the demand for nursing resources (6, 7). In addition, the World Health Organization predicts that by 2030, there will be a global shortage of 18 million healthcare workers (8). This clearly indicates that it is of great necessity to improve the job satisfaction of healthcare workers and reduce the employee turnover rate.

Job satisfaction is one of the primary concerns for managers and researchers in the nursing environment, as it positively impacts the quality of life at work and the service and care quality of healthcare organizations (9). Job satisfaction measures the extent to which employees are content with their jobs. It is an overall perception of different aspects of work, including tasks, relationships with colleagues, compensation, work environment, and opportunities for growth (9, 10). Employees with high job satisfaction find their work fulfilling, meaningful, and enjoyable, which contributes to improved organizational performance and productivity in the workplace (11). In the healthcare sector, job satisfaction among Canadian nurses has been extensively studied (12, 13). Research has also shown a negative correlation between job satisfaction and nurses’ intention to leave (14). Furthermore, low job satisfaction has been identified as a leading indicator of nurses’ intention to leave in several studies (15, 16). Low job satisfaction can lead to other undesirable outcomes, such as increased absenteeism and burnout among nurses (17), and reduced patient satisfaction with care (18). Therefore, one of the key strategies to overcome future nursing shortages is to retain existing nursing professionals.

Regarding the research on the influencing factors of nurses’ job satisfaction, He et al. found that the monthly salary of community nurses is positively correlated with job satisfaction, while working hours are negatively correlated with satisfaction (19). Wang et al. discovered that age and job position are influencing factors of job satisfaction among nurses in Chinese hospitals (20). A literature review revealed that heavy workload, insufficient resources, poor supervisor relationships, and inadequate training are factors affecting nurses’ job satisfaction (21). Additionally, some research has found that the job satisfaction of nurses in nursing homes is related to the management of supervisors and salary (22). It can be observed that age, salary level, workload, and training frequency are associated with the job satisfaction of nursing staff to some extent. However, there are significant differences in job satisfaction among nursing professionals across different types of healthcare institutions and cultural contexts. For example, private and public hospitals may differ in management styles, compensation, and work environments, which can have varying effects on nurses’ job satisfaction. Additionally, job satisfaction in nursing is influenced by multiple individual and organizational factors. Differences in welfare policies for nursing staff across organizations may also play a role, suggesting that the level of understanding of work-related policies could impact job satisfaction.

In previous studies, most research has focused on hospital nurses, with limited attention given to private nursing homes and similar settings. Moreover, prior research has primarily explored the relationship between individual characteristics, job characteristics, and job satisfaction, while there is a relative lack of studies examining the impact of different work environments and the level of understanding of welfare policies. Therefore, in order to comprehensively understand the influencing factors of job satisfaction among nurses, we distributed a questionnaire to nurses in 38 hospitals and nursing homes in Nantong, China, and constructed a linear model to reveal the main factors affecting job satisfaction. This study provides a scientific basis for the management and policy - making of medical institutions.



Methods


Data source

From May to July 2023, a survey was carried out among the nursing staff in 38 hospitals and nursing homes in Nantong, China. It was mainly conducted via the online questionnaire platform “SoJump,” where respondents could submit their answers anonymously. A total of 605 questionnaires were collected. After eliminating 6 invalid ones due to abnormal or blank data, 599 valid questionnaires were obtained, with an effective response rate of 99%.



Survey method

The questionnaire used in this study was designed independently based on published articles and in consideration of the actual situation of nursing staff in Nantong. Besides basic personal information such as age, gender, and educational level, it also encompasses work - related characteristics, including monthly salary, workplace location, the number of patients served, and working hours. The satisfaction indicators include four satisfaction - related aspects: satisfaction with salary and benefits, satisfaction with the working environment, satisfaction with interpersonal relationships, and satisfaction with professional reputation. The questionnaire adopted a Likert 5-point scale (23), assigning scores of 4, 3, 2, 1, and 0 for very satisfied, fairly satisfied, neutral, fairly dissatisfied, and very dissatisfied, respectively. The overall satisfaction score was calculated by summing the scores from the four satisfaction questions, where a total score of 0–8 indicated dissatisfaction, and 9–16 indicated satisfaction. In addition to the satisfaction questions, the survey also inquired about the respondents’ baseline data and work conditions. The assignment of variables is shown in Table 1.



TABLE 1 Variable assignment table.
[image: A detailed table provides identifiers, variables, and their corresponding assignments. The variables include satisfaction with salary, working environment, interpersonal relationships, professional reputation, overall satisfaction, age, sex, education, place of work, hours of work, working hours, service users, salary, frequency of training, communication with clients, and policy understanding. Each variable has specific coded values, such as "Very dissatisfied" assigned "0" for satisfaction with salary and benefits, and "≤30" assigned "1" for age. The table covers a range of survey metrics and participant demographics.]



Statistical analysis


Quality control

The reliability of the questionnaire was tested by calculating Cronbach’s alpha. Generally, the Cronbach’s alpha coefficient ranges from 0 to 1. If the reliability coefficient of the scale is above 0.9, it indicates excellent reliability; if the reliability coefficient is between 0.8 and 0.9, it indicates acceptable reliability (24).

The validity of the questionnaire was assessed by calculating the KMO (Kaiser-Meyer-Olkin) measure and performing the Bartlett’s test of sphericity. The KMO statistic is used to check the partial correlations between variables, with values ranging from 0 to 1. The KMO value closer to 1 indicates stronger partial correlations between variables, leading to better factor analysis results. In practice, a KMO value above 0.7 is considered good, while a value below 0.5 is unsuitable for factor analysis (25). The Bartlett’s test of sphericity is used to determine whether the correlation matrix is an identity matrix, i.e., whether the variables have strong correlations. If p < 0.05, the test does not follow the spherical distribution, and the hypothesis of variable independence should be rejected, indicating that there are strong correlations between variables. If p > 0.05, the test follows the spherical distribution, and the variables are independent, making factor analysis unsuitable (26).



Correlation analysis

To explore the preliminary associations between various factors and the job satisfaction of nursing staff, a Spearman correlation analysis was conducted on the four satisfaction measures, overall satisfaction, and other variables in the questionnaire.



Factor analysis

In this study, a linear regression model was constructed to analyze potential factors affecting the job satisfaction of nursing staff. First, overall satisfaction was used as the dependent variable, and other variables were used to perform univariate linear regression. Variables with p < 0.05 were selected and included in the multivariate linear model. Potential influencing factors were identified through the multivariate linear model. All analyses were implemented using R software (version 4.3.0).





Results

This study collected 605 questionnaires from 38 hospitals/nursing homes in Nantong, with 599 valid questionnaires, resulting in an effective response rate of 99%. The participants were primarily aged 51–60 years (43.14%) and mostly female (91.65%). The educational level was mainly concentrated at junior high school (37.56%) and senior high school (32.39%); the majority of the participants were from nursing homes (95.72%), and their work experience was primarily in the 2–4 year range (45.08%). Most participants worked 8 hours a day (60.77%). The majority served ≥5 people, had a salary of 3,000–5,000 RMB, and frequently interacted with their clients. Whether in hospitals or nursing homes, most nursing staff receive training once a month and are mostly familiar with relevant policies. Chi-square or Fisher’s exact tests revealed significant differences in satisfaction across different age groups, work locations, daily working hours, number of clients served, training frequency, and policy understanding (p < 0.05) (Table 2).



TABLE 2 Descriptive analysis.
[image: A table comparing satisfaction levels with various demographic and workplace variables. Categories include age, sex, education, place of work, years of work, working hours per day, service users, salary, frequency of training, communication with clients, and policy understanding. The table displays counts and percentages for each variable divided into "No satisfied" and "Satisfied" groups, along with chi-square and p-values, highlighting statistically significant differences in bold.]

The reliability and validity of the questionnaire were tested. Reliability was assessed using Cronbach’s alpha, which yielded a value of 0.854, indicating an ideal questionnaire structure with high internal consistency. Validity was assessed using the KMO measure and Bartlett’s test of sphericity. The KMO value was 0.768, and the Bartlett’s test of sphericity yielded a statistic of 1137.73 (p < 0.001), indicating that the questionnaire passed the validity test. Therefore, the questionnaire has good reliability and validity (Table 3).



TABLE 3 Questionnaire reliability and validity test.
[image: Table displaying test results for reliability and validity. Reliability is evaluated with Cronbach’s alpha at 0.854. Validity is assessed using Bartlett's test of sphericity at 1137.73, and Kaiser-Meyer-Olkin at 0.768.]

To preliminarily explore the associations between satisfaction indicators and various variables, a Spearman correlation analysis was conducted. The results showed that all satisfaction indicators were significantly negatively correlated with policy understanding, meaning that lower policy understanding was associated with lower satisfaction. Additionally, satisfaction indicators were related to salary levels, with higher salaries resulting in higher satisfaction. Overall satisfaction was significantly associated with age, educational level, the number of clients served, and the frequency of interaction with clients. Additionally, age was positively correlated with working hours. Sex was negatively correlated with working hours, the frequency of communication with clients, and the degree of policy understanding. Working hours were positively correlated with the frequency of training, the frequency of communication with clients, and the degree of policy understanding (Figure 1).

[image: A correlation matrix showing the relationship between variables labeled S1 to S5 and Q1 to Q11. Values range from negative to positive, indicated by purple to red shading. The strongest positive correlations are shown in red, while negative correlations are in purple. Correlation coefficients and significance levels are marked with asterisks. A color gradient on the right represents the correlation coefficient range from -0.5 to 1.0.]

FIGURE 1
 Correlation matrix between satisfaction index and variables. *, p < 0.05; **, p < 0.01; ***, p < 0.001.


Finally, a linear regression model was constructed to further explore the relationships between various influencing factors and overall satisfaction. A univariate linear model was used to screen variables that had a significant impact on overall satisfaction (p < 0.05). The univariate model identified Age, Place of work, Working hours per day, Salary, Frequency of training, Communicate with clients, and Policy understanding (Table 4). Subsequently, these variables were included in the multiple linear model, and the model passed the collinearity test (Table 5). The results of the multivariate model showed that age, work location, and policy understanding were significant factors affecting overall satisfaction. Specifically, participants aged 51–60 and ≥ 61 had higher overall satisfaction compared to ≤30 years [β = 0.95 (0.43 ~ 1.47); β = 1.53 (0.82 ~ 2.25)]. Working in a nursing home had a negative impact on overall satisfaction compared to working in a hospital [β = −1.13 (−2.10 ~ −0.17)]. Lastly, lower policy understanding had a negative impact on overall satisfaction (Table 6).



TABLE 4 Single factor regression model.
[image: A statistical table presents variables related to age, sex, education, place of work, years of work, working hours per day, service users, salary, frequency of training, communication with clients, and policy understanding. The columns include SE (standard error), t-values, and beta coefficients with 95% confidence intervals. Bold values indicate significance with p < 0.05.]



TABLE 5 Multicollinearity test.
[image: Table displaying variables related to workplace factors, with columns for Generalized Variance Inflation Factor (GVIF), degrees of freedom (Df), and adjusted GVIF. Variables include age, place of work, working hours per day, salary, frequency of training, communication with clients, and policy understanding. GVIF values range from 1.258 to 2.068, Df from 2 to 4, and adjusted GVIF from 1.039 to 1.199.]



TABLE 6 Multiple linear regression model.
[image: A table presents data on various variables including age, place of work, working hours per day, salary, frequency of training, client communication, and policy understanding. Each variable is shown with corresponding standardized error (SE), t-values, and β coefficients with 95% confidence intervals (CI). Significant results (p < 0.05) are in bold. Notable findings include significant β values for age groups 51-60 and ≥61, and policy understanding categories familiar, aware, and unknowledgeable.]

By testing the assumptions of the regression model, it was found that the model could fit the data well. The Q - Q plot demonstrated that the error terms of the model followed a normal distribution. The residual plot indicated that there were no issues with heteroscedasticity in the model (Figure 2).

[image: Four diagnostic plots are displayed. The "Residuals vs Fitted" plot shows residuals scattered around the horizontal line, indicating no clear pattern. The "Q-Q Residuals" plot displays points approximately along the diagonal line, suggesting normal distribution. The "Scale-Location" plot highlights a spread of residuals with no obvious trend. The "Residuals vs Leverage" plot shows most residuals within Cook's distance lines, indicating potential influential points but mostly within acceptable range.]

FIGURE 2
 Multiple linear regression model test.




Discussion

This study comprehensively investigated the job satisfaction of nursing staff in 38 hospitals and nursing homes in Nantong. The aim was to understand the current situation of nursing staff’s job satisfaction and explore potential influencing factors. A total of 599 valid questionnaires were collected, with an effective response rate of 99%. Such a high effective response rate indicates that the questionnaire was reasonably designed and the survey method was effective, thus laying a solid foundation for the reliability of the research results. The study found that the majority of participants were aged 51–60 years (43.14%) and predominantly female (91.65%), consistent with the findings in Australian studies where women dominate the nursing industry (27). The educational levels were mainly concentrated at the junior high school and senior high school levels (37.56 and 32.39%, respectively). This is similar to the research by GAKI et al. (28). Although no association between educational level and job satisfaction was found in the subsequent analysis of influencing factors, its impact cannot be ignored. A systematic review has found that educational level is related to job satisfaction, but this relationship is inconsistent (29). Among rural healthcare workers, those with a lower educational level tend to have lower job satisfaction (30). This lower educational level may limit their understanding of complex policies and work, thereby affecting their job satisfaction. Since most of the nursing staff in this study were from nursing homes, which have lower recruitment requirements compared with hospitals, the recruitment requirements of nursing homes are lower. Moreover, many nurses in nursing homes have not received nursing - related training, which is similar to the research by Yu et al. The number of nurses in nursing homes accounts for a relatively large proportion of China’s nursing industry (31). To improve job satisfaction, strengthening training and introducing professional talents are urgent issues to be addressed.

Through Spearman correlation analysis, we found that salary levels are positively correlated with job satisfaction. This aligns with the conclusions of numerous domestic and international studies, which suggest that a fair compensation system can significantly enhance job satisfaction and work motivation (32, 33). Moreover, salary levels are closely related to factors such as the work environment and career development, which may also indirectly affect job satisfaction. The study also found that staff who frequently interact with their clients have higher job satisfaction. This is consistent with other research findings, which indicate that good communication not only improves work efficiency but also enhances staff’s sense of identification and value in their jobs (34–36).

To further explore the impact of various factors on overall satisfaction, a linear regression model was constructed. Initially, univariate linear models were used to screen variables that significantly influenced overall satisfaction, and these variables were then included in a multivariate linear model. The results of the multivariate model showed that age, work location, and policy understanding are the primary factors affecting overall satisfaction. Specifically, older staff members reported higher levels of job satisfaction, a finding consistent with previous studies in the healthcare sector (9). This phenomenon can be explained through the lens of Conservation of Resources Theory (37), which suggests that individuals with greater accumulated resources—such as experience, social support, and professional competence-are better equipped to manage workplace stressors and derive greater satisfaction from their roles (38). Older employees may benefit from enhanced job stability, a stronger sense of professional identity, and a deeper understanding of organizational policies, all of which contribute to higher satisfaction levels (39). Furthermore, research by Tourangeau and Cranleyhas shown that older nurses often exhibit greater resilience and adaptability, enabling them to navigate complex work environments more effectively (40). However, it is important to note that this trend contrasts with findings from studies in other industries, where younger employees may report higher satisfaction due to greater enthusiasm for new challenges and opportunities for career growth (41). These divergent findings underscore the importance of contextual factors, such as industry-specific demands and organizational culture, in shaping job satisfaction. By situating our results within this broader theoretical and empirical framework, this study contributes to a more nuanced understanding of the factors influencing job satisfaction among nursing staff.

Staff working in nursing homes reported significantly lower job satisfaction compared to those working in hospitals. This disparity may be attributed to the more complex and challenging work environment in nursing homes, which is often characterized by resource inadequacy and management irregularities (42, 43). These factors can contribute to a decline in job satisfaction, as highlighted by previous studies. The differences in job satisfaction between hospital and nursing home staff reflect broader variations in work scenarios within the healthcare industry and their impact on employee well-being. From a macro perspective, these findings underscore the need to prioritize resource allocation and management improvements in nursing homes, which are often underfunded and understaffed compared to hospitals (44). Enhancing the working environment in nursing homes, optimizing resource distribution, and standardizing management processes are critical not only for improving job satisfaction among nursing staff but also for elevating the quality of elderly care services. This is particularly important in light of the growing demand for elderly care services in aging societies (45). Addressing these issues is essential for promoting the sustainable development of the elderly care sector and ensuring high-quality care for elderly.

Additionally, staff with lower levels of policy understanding exhibited lower overall job satisfaction. This finding aligns with the Job Demands-Resources Model (46), which posits that a lack of resources, including knowledge and clarity about organizational policies, can lead to increased job strain and reduced satisfaction. Insufficient policy understanding may create confusion and uncertainty in daily work, thereby diminishing job satisfaction (47). Therefore, strengthening policy training and improving communication channels are essential strategies for enhancing job satisfaction among nursing staff. Clear and explicit policy guidance enables employees to have clear rules to follow in their work, improving work efficiency and quality (48). At the same time, a robust policy communication mechanism helps to enhance employees’ sense of identity and belonging to the organization, promoting the harmonious and stable development of the healthcare industry (47). By providing higher-quality and more efficient medical services, these measures contribute to the overall improvement of the healthcare system. Therefore, strengthening policy training and communication is of undeniable importance for improving both the service level of the entire medical industry and the job satisfaction of employees.

Although age, work location, and policy understanding were identified as significant influencing factors of job satisfaction in the multivariate analysis, other variables such as salary, training frequency, and working hours also warrant further discussion. While these variables did not show statistical significance in the final model, their potential impact on job satisfaction cannot be overlooked, as they have been widely documented in previous research. Salary is a critical factor influencing job satisfaction, as it directly affects employees’ perceived value and motivation. Although the current study did not find a significant association between salary and job satisfaction, this result contrasts with findings from other studies. For example, a meta-analysis by Judge, demonstrated that compensation is positively correlated with job satisfaction across various industries, including healthcare (49). The lack of significance in our study may be attributed to the relatively homogeneous salary structure among nursing staff in the surveyed institutions, which limits the variability needed to detect significant effects. Future research should explore the role of salary disparities and their impact on job satisfaction in more diverse settings.

Training frequency is another important variable that may influence job satisfaction. Although it was not a significant predictor in our model, previous studies have highlighted the importance of continuous professional development in enhancing job satisfaction among healthcare workers. For instance, Aiken found that nurses who received regular training reported higher job satisfaction due to increased competence and confidence in their roles (50). The absence of a significant relationship in our study may reflect inconsistencies in the quality or relevance of training programs offered to nursing staff. Therefore, improving the quality and accessibility of training programs could be a potential strategy to enhance job satisfaction. Working hours also play a crucial role in shaping job satisfaction, particularly in the healthcare sector, where long and irregular shifts are common. While our analysis did not identify working hours as a significant factor, this finding diverges from studies such as those by Stimpfel, which found that excessive working hours negatively impact nurses’ job satisfaction and overall well-being (51). The discrepancy may be due to differences in sample characteristics or the specific context of nursing homes, where staff may have adapted to longer working hours. Nevertheless, addressing workload and promoting work-life balance remain important considerations for improving job satisfaction in this population. Compared to previous studies, this study integrated nursing staff from communities, hospitals, and nursing homes. In addition to incorporating basic individual and job characteristics, this study also explores the impact of factors such as workplace location and understanding of relevant policies on nursing staff job satisfaction.

This study has several limitations. First, all the hospitals and nursing homes included in the study are located in Nantong, China, and the proportion of nursing staff from nursing homes is relatively high, which may limit the generalizability of the findings. Second, some demographic variables, such as age and years of employment, are likely to be closely related. If one variable is considered in the multivariate analysis, the importance of the other variable may be diminished or obscured. Finally, since the data were collected during a single period, it is not possible to establish a definitive causal relationship.



Conclusion

Our research findings indicate that age, workplace, and policy understanding are factors influencing the job satisfaction of nursing staff in hospitals and nursing homes in Nantong. Therefore, it is recommended that managers adopt corresponding measures for young nursing staff and those working in nursing homes. For example, improving welfare benefits and reducing work pressure can enhance their job satisfaction. Additionally, training for all nursing staff should be strengthened to improve their understanding of relevant policies, thereby increasing job satisfaction and retention rates. This will contribute to better meeting the ever - growing demand for nursing services.
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Introduction: The COVID-19 pandemic has significantly impacted general medical practice by altering work structures and increasing teamwork while also adversely affecting the mental health of general practitioners and family medicine specialists. This study assesses depression, anxiety, and fear levels among general practitioners and family medicine specialists in Europe 2 years after the COVID-19 pandemic’s onset, and it explores influencing factors.
Methods: This observational cross-sectional study included participants from 13 European countries. Data was collected from May to August 2022 with an anonymous online survey incorporating validated questionnaires for depression (PHQ-9), anxiety (GAD-7), and fear of COVID-19 (FCV-19S). Data analysis involved descriptive statistics, correlation tests, and linear regression.
Results: A total of 1,723 participants completed the survey. Findings indicated an overall mild to moderate levels of anxiety (GAD-7: 5.4 ± 4.76) and depression (PHQ-9: 6.33 ± 5.43), and moderate fear of COVID-19 (FCV-19: 12.84 ± 5.29). Key determinants of anxiety, fear, and depression included country, at-risk status, patient non-compliance, and mental health history. Sex influenced anxiety and fear, losing co-workers to COVID-19 influenced anxiety and depression, while losing relatives or friends influenced fear.
Conclusion: Two years into the pandemic, European general practitioners and family medicine specialists showed mild to moderate levels of anxiety, depression, and fear. Country, at-risk status, mental health history, and work-related challenges significantly affected mental health. Crucial interventions are needed to support healthcare workers during pandemics, focusing on protective measures, stable work environments, and coping strategies for anxiety and depression.
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 general practice; family practice; mental health; COVID-19; anxiety; depression; fear of COVID-19


Introduction

Epidemics and pandemics have been associated with increased rates of psychological distress, particularly among healthcare workers (HCWs), who are frequently exposed to high-risk environments and intense workloads (1). During viral epidemic outbreaks, studies have documented elevated rates of acute stress disorder, anxiety, burnout, depression, and post-traumatic stress disorder among HCWs (2). General practitioners (GPs) and family medicine specialists (FMSs) play a vital role in primary healthcare, yet research focusing on their mental health during pandemics remains comparatively limited relative to hospital-based HCWs.

The COVID-19 pandemic has placed an unprecedented strain on global healthcare systems, significantly affecting the well-being of primary care providers. While the pandemic has prompted beneficial changes such as enhanced teamwork and modified work systems, these benefits have been counterbalanced by increased workloads, psychological distress, and workplace stressors, including patient non-compliance, lack of social support, and exposure to misinformation and harassment from COVID-19 deniers (3–5). These stressors have the potential to influence workforce retention, care quality, and the long-term sustainability of health systems (6). Studies in Australia and Singapore have shown that GPs reported increased stress, burnout, and emotional exhaustion due to prolonged exposure to workplace challenges and a lack of institutional support during COVID-19 (7, 8). Cross-national comparisons suggest that differences in healthcare infrastructure and government support mechanisms have influenced the psychological resilience of primary care providers (9). However, there remains a lack of multinational data specifically examining the psychological impact of the pandemic on GPs and FMSs across different healthcare contexts in Europe.

This study aims to fill this research gap by providing a comprehensive analysis of depression, anxiety, and fear of COVID-19 among European GPs and FMSs 2 years into the pandemic. Unlike previous studies that focused primarily on hospital-based HCWs, our research provides new insights into how various demographic, professional, and personal factors influence mental health outcomes within primary care settings. By offering a cross-national perspective, this research provides valuable insights into the psychological well-being of primary care physicians and informs policy recommendations for mitigating future mental health burdens during public health crises.



Materials and methods


Study design and participants

This anonymous online observational cross-sectional survey was conducted across 13 European countries: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Germany, Italy, Latvia, Macedonia, Montenegro, Romania, Serbia, Slovenia, and Turkey. The target population was GPs and FMSs in the member-countries. Convenience sampling was used to recruit participants through various national organizations of GPs and/or FMSs in each country.



Questionnaire development and primary endpoints

The initial questionnaire, based on an extensive literature review, was developed in English by the core team (MZ, JD, AZ, KC, LŠ), and piloted in February–March 2022. Following revisions, it was translated, back-translated, and adapted for 13 languages. The questionnaire included several sections, including sociodemographic questions, questions addressing professional and personal experiences during COVID-19, and scales for assessing depression, anxiety, and fear of COVID-19.

The primary endpoints included depression levels using the nine-item Patient Health Questionnaire (PHQ-9) scale, anxiety levels using the seven-item Generalized Anxiety Disorder (GAD-7) scale and the fear levels using the Fear of COVID-19 scale (FCV-19S). The PHQ-9 is a validated nine-item tool used for screening, diagnosing, monitoring and measuring the severity of depression, with a sensitivity and specificity of 88% for Major Depressive Disorder at a cut point of ≥10 (10, 11). The GAD-7 is a validated seven-item anxiety scale with sensitivity of 89% and specificity of 82% for general anxiety disorder at a cut point of ≥10 (12). The Fear of COVID-19 Scale is a validated test with seven Likert-type statements used to evaluate individuals’ fear of COVID-19. The test shows good reliability, with an internal consistency of α = 0.82 and acceptable test–retest reliability (ICC = 0.72) (13, 14).

Participants from Germany were exempted from the “number of registered patients” metric, due to different registration practices, and a surrogate parameter was used for workload comparison, which is the “number of patients treated quarterly.”



Data collection and data analysis

The survey was conducted on the Qualtrics platform, which complies with GDPR regulations and ensures data security. No identifiable personal data, such as names, surnames, or addresses, were collected, guaranteeing participant anonymity. The survey was launched on the 23rd of May 2022 and closed on the 10th of August 2022. Our target sample size was a minimum of 50 participants per country. In total 1723 people participated in the survey. The statistical analysis was performed using the R Statistical software (version 4.0.5), with continuous variables reported as mean ± SD and categorical variables as percentages. All tests were two-tailed and a p-value <0.05 was considered statistically significant. The PHQ-9 and GAD-7 scales are commonly used with established cutoffs to categorize the severity of depression and anxiety. However, in this study, these scales were analyzed as continuous variables, with the reported means and standard deviations providing an overall indication of severity across the population.

To explore associations, four different tests were performed: (1) Pearson’s correlation for two continuous variables; (2) Spearman’s correlation for ordinal and continuous variables; (3) Point biserial correlation for dichotomous and continuous variables; (4) Kruskal Wallis test for categorical and continuous variables. The Kruskal-Wallis test is a non-parametric equivalent of ANOVA which shows that there are differences, e.g., between countries, without assessing how strong these differences are. Linear regression models examined factors influencing depression, anxiety, and fear. Covariates were selected using stepwise AIC (bi-directional) method.




Results


Demographics

Among the 1723 participants, the majority were female (76.09%), and the average age was 47 ± 12 years (See Appendix 1, Table 1). Most of the participants worked in urban areas (74.29%). There were 913 FMSs and 711 GPs. The mean years of experience were 17.04 ± 10.98. The mean number of registered patients per GP, across countries, was 1865.02 ± 871.5, while the number of patients treated quarterly by German GPs was 1251.25 ± 399.08. Over two thirds of the participants were in a relationship/married and cohabitating (67.09%; See Appendix 1, Table 1).

The PHQ-9 scores had a mean of 6.33 ± 5.43, with a median of 5, indicating an overall mild to moderate depression. The GAD-7 scores had a mean of 5.4 ± 4.76, with a median of 4, indicating an overall mild to moderate anxiety. The FCV-19S scores had a mean of 12.84 ± 5.29, with a median of 12, suggesting an overall moderate fear related to COVID-19. The statement “It makes me uncomfortable to think about Corona” had the highest mean score of 2.35, followed by “When I watch news and stories about Corona on social media, I become nervous or anxious” with a mean score of 2.19. The statement “I cannot sleep because I’m worrying about getting Corona” had the lowest mean score of 1.48.



Univariate analysis


Demographic factors

There was a significant association between country of origin and depression (p < 0.0001), anxiety (p = 0.006) and fear of COVID-19 (p < 0.0001; See Appendix 1, Table 2). Bulgaria had the highest mean depression (8.37 ± 6.14) and anxiety scores (7.04 ± 5.75), while Montenegro had the highest mean fear of COVID-19 score (15.20 ± 4.74). Conversely, Serbia had the lowest mean depression (4.16 ± 3.90) and anxiety scores (3.65 ± 3.59), while Germany had the lowest mean fear scores (9.09 ± 2.66). Males showed a negative association with anxiety (p = 0.006), depression (p = 0.021), and fear (p < 0.0001; See Appendix 1, Table 3). Workplace area, i.e., urban, suburban, or rural, was only significantly associated with depression (p = 0.008; See Appendix 1, Table 2). GPs reported statistically significant lower levels of depression, anxiety, and fear compared to FMSs, although the relationship was relatively weak (GAD-7 r = −0.107; PHQ-9 r = −0.112; FCV-19S r = −0.149; p < 0.0001 for all measures; See Appendix 1, Table 3). A significant association was found between workplace sector, i.e., private, public, or a public-private partnership, and depression (p = 0.027) but not anxiety or fear of COVID-19. Finally, marital status was only significantly associated with fear of COVID-19 levels (p = 0.004) but there was no correlation found between living alone and fear of COVID-19, nor anxiety or depression (See Appendix 1, Tables 2, 3).



Professional and personal experiences during the pandemic

Closing practices during COVID-19 significantly increased depression levels, although the effect was small (r = 0.08; p = 0.002; See Appendix 1, Table 3). Coworker deaths were significantly associated with anxiety (p = 0.001) and fear of COVID-19 (p < 0.0001; See Appendix 1, Table 2). Workplace challenges like patient non-compliance, lack of guidance/protocols, reduced communication and staff shortages were significantly increasing levels of anxiety, depression and fear levels (p < 0.001), with small to moderate effects (ρ range: 0.114–0.303). More details are provided in Appendix 1, Table 3.

Participants categorized as “at-risk” (e.g., advanced cancer, severe asthma/COPD, pregnancy, age over 70) were more likely to experience depression (r = 0.108; p < 0.0001), anxiety (r = 0.086; p = 0.002) and fear of COVID-19 (r = 0.130; p < 0.0001; See Appendix 1, Table 3). Hospitalization for COVID-19 treatment was associated with anxiety symptoms (p = 0.014). Death of a close relative/friend due to COVID-19 was significantly associated with fear (p < 0.0001; See Appendix 1, Table 2). Pre-pandemic mental health disorders were significantly associated with fear of COVID-19 (p = 0.044). During the pandemic, these disorders were significantly associated with depression (p = 0.016), anxiety (p = 0.002), and fear levels (p = 0.016; See Appendix 1, Table 2). Seeking mental health consultation during the pandemic was positively correlated with higher levels of depression (r = 0.115; p < 0.0001), anxiety (r = 0.147; p < 0.0001), and fear of COVID-19 (r = 0.112; p < 0.0001; See Appendix 1, Table 3).




Multivariate analysis models


Depression model

Statistically significant factors associated with depression levels included country, losing co-workers to COVID-19, work-related challenges, falling within the at-risk category, and pre-existing mental health disorders (See Appendix 1, Table 4). Being from Serbia and not experiencing any mental health disorders before and during the pandemic significantly lowered depression levels. Conversely, being from Turkey, falling within the at-risk category, and experiencing mental health disorders before and during the pandemic significantly increased depression levels. Work-related challenges such as staff shortage, patient non-compliance, lack of clear guidance/protocols, and problems with prescribing medicine and medical devices to chronic patients significantly increased depression levels.



Anxiety model

Statistically significant factors associated with anxiety levels included country, sex, losing co-workers to COVID-19, work-related challenges, falling within the at-risk category, and pre-existing mental health disorders (See Appendix 1, Table 5). Being male and from Serbia significantly lowered anxiety levels. Conversely, being from Germany, losing co-workers to COVID-19, falling within the at-risk category, having pre-existing mental health disorders, as well as staff shortages, patient non-compliance, and reduced methods of communication with the secondary/tertiary level of healthcare significantly increased anxiety levels.



Fear of COVID-19 model

Statistically significant factors associated with fear of COVID-19 levels included country, sex, work-related challenges, falling within the at-risk category, experiencing loss of relatives or friends to COVID-19, and pre-existing mental health disorders (See Appendix 1, Table 6). Males and participants from all countries except Turkey showed lower fear levels, while, falling within the “at-risk category,” patient non-compliance, and experiencing mental health disorders before and during the pandemic increased fear levels.





Discussion


Summary

This survey study explored the levels of depression, anxiety and fear of COVID-19 among GPs and FMSs in Europe, 2 years after the COVID-19 pandemic’s onset, and it explored influencing factors. Our findings revealed mild to moderate levels of anxiety and depression, and a moderate level of fear of COVID-19 among the European GPs and FMSs. The three models we developed uncovered various demographic, professional and personal factors influencing these assessed levels. Overall, country, falling within the at-risk category, patient non-compliance and mental health history were key determinants across anxiety, fear, and depression models. Sex was an influencing factor in the anxiety and fear models. Losing co-workers to COVID-19 influenced anxiety and depression levels, while losing relatives or friends to COVID-19 influenced only fear levels.



Strengths and limitations

While most COVID-19 mental health research focuses broadly on HCWs, we targeted GPs and FMSs, and this gave us nuanced insights. The main strength of our study lies in its multinational scope and large sample size, enhancing the generalizability of our findings and enabling cross-cultural comparisons.

On the other hand, participants were predominantly from Central and Eastern European countries, except for Italy and Turkey. Convenience sampling may have introduced selection bias, potentially excluding individuals with higher depression, anxiety, and fear levels. As an exploratory and observational study, multiple test corrections were not applied. The variables in the multivariate models included overlapping categories (e.g., ‘anxiety’ and ‘anxiety, depression’), which may introduce redundancy and complicate interpretation. While this reflects the real-world complexity of comorbid conditions, future studies could explore alternative categorizations to enhance clarity. Our approach aimed to preserve the richness of the data and participants’ experiences during the pandemic. Furthermore, the ‘N/A’ category for sex was included in the analysis but represents fewer than 0.5% of the total sample, which may contribute to computational instabilities and affect the stability of the results. Despite these limitations, the present study provides interesting research directions for future studies, especially to further explore the impact of many categorical variables that were found to be significant such as country, workplace sector, and marital status on the mental health status of GPs and FMS.



Comparison with existing literature

Various studies worldwide assessed depression, anxiety and fear in HCWs during COVID-19. In Italy, 28.1% of 139 GPs displayed moderate to severe depressive symptoms (mean PHQ-9 7.0 ± 4.8), while 31.7% displayed similar anxiety symptoms (mean GAD-7 7.4 ± 4.7) (15). Conversely, in Latvia, 24.8% of 864 HCWs experienced depression (PHQ-9 ≥ 10) and 17.2% had anxiety (GAD-7 ≥ 10) (16). French GPs also reported psychological issues (17). During the second wave of COVID-19, 79.4% of 1992 private practitioners, including GPs, experienced psychological distress, including burnout, depression, anxiety, and insomnia (18). The fear of COVID-19 varied; in Indonesia GPs reported moderate fear (mean FCV-19S score 9.0 ± 4.9) (19), while HCWs in Palestine and Malaysia reported higher fear levels (mean FCV-19S score 17.53 ± 5.78 and 19.1 ± 6 accordingly) (20, 21). Our study found lower mean PHQ-9 (6.33 ± 5.43), GAD-7 (5.4 ± 4.76) and FCV-19S (12.84 ± 5.29) scores compared to previous studies. A possible explanation for the differing levels of depression, anxiety and fear between the studies conducted in different time periods could be the enhanced understanding of the virus, improvement in work policies and protocols related to COVID-19, and the widespread availability and administration of COVID-19 vaccines (9).

In our univariate analysis, males experienced lower levels of anxiety, depression and fear, while in the multivariate analysis, being male was associated with lower levels of fear and anxiety only. Previous studies revealed men were more prone to depression (16), while women experience higher anxiety (16, 22). Female HCWs, non-physicians, and individuals with a history of anxiety showed higher anxiety and fear of COVID-19 levels (23). Studies in Palestine and Turkey also highlighted higher levels of these mental health issues among women, with the fear of infecting loved ones being the most common (20, 24, 25) In our study, age wasn’t significantly associated with mental health scores, however some studies showed younger age and fewer years of GP experience were associated with higher anxiety and depression levels (15, 16, 22).

Our univariate analysis showed that GPs exhibited lower levels of depression, anxiety, and fear compared to FMSs, although this was not statistically significant in the multivariate models. Previous studies have found that GPs experience more depression, anxiety, and burnout than hospital staff (16), and perceived their stress as work or COVID-19-related (18). They received less training on personal protective equipment (PPE) and COVID-19 patient care, less workplace support, while also worrying about income, infecting family, and blame from colleagues, which contributed to their poorer mental health (7).

A Greek study of 236 HCWs, including GPs, found rural work settings associated with a lower anxiety risk, although depression risk was not significantly affected by location (22). Our univariate analysis revealed a significant association between work area and depression, suggesting depression levels may differ by work setting. In Singapore, a study of 257 GPs revealed higher anxiety and depression levels in the public sector due to procedural changes, increased workload, and financial pressures (8). In a study of 411 frontline Egyptian physicians, fear levels were associated to the work department (26). Our study found a significant association between workplace sector and depression, but not anxiety or fear of COVID-19.

A study of 1,040 Chinese GPs found anxiety associated with inadequate facilities and poor sleep, but mitigated by training and proper PPE (27). Fear levels were influenced by chronic illness, exposure risk, and workplace safety (21). Longer working hours, working in high-risk areas, and having at-risk relatives increased depression and anxiety risk, while direct contact with COVID-19 patients did not significantly affect mental health (16, 19). In Pakistan among 400 HCWs, social media increased fear, while age, profession, and education influenced fear and depression, and PPE availability affected anxiety levels (28). Our analysis showed that work-related problems such as staff shortages, patient non-compliance, lack of clear guidance/protocols, problems with prescribing medicine and medical devices to chronic patients significantly increased the depression levels, with patient non-compliance also raising anxiety and fear. Falling within the at-risk category significantly increased depression, fear, and anxiety levels, while contact with COVID-19 correlated with anxiety only in the univariate analysis. Another study of 531 GPs, linked anxiety to higher negative perceptions and fear of COVID-19 (29). In our study, the most common fear was discomfort when thinking about COVID-19, followed by feeling nervous or anxious when exposed to related news or stories on social media.

These findings highlight the complex interplay of factors shaping mental health outcomes during the pandemic. The multivariate analysis revealed that being from Serbia significantly reduced depression and anxiety levels, yet no explanation for this effect was found in the data or existing literature. Conversely, higher anxiety levels in Germany and higher depression levels in Turkey may reflect distinct stressors, such as procedural changes or workload pressures specific to these healthcare systems. Differences in cultural norms, healthcare practices, or access to mental health resources could also contribute to these country-specific outcomes. Further research is needed to better understand these variations and their implications for supporting healthcare professionals.



Implications for research and/or practice

The identified factors influencing anxiety, depression, and fear levels, including demographics, professional context, and personal history, highlight the multifaceted nature of mental health in this population. Our findings underscore the importance of tailored interventions and support mechanisms to address the unique challenges faced by GPs and FMSs. Policymakers and healthcare administrators should consider implementing strategies to mitigate work-related stressors and provide targeted mental health support. Future research should focus on longitudinal studies and comparative analyses across different healthcare systems and cultural contexts to further understand the pandemic’s global mental health impact.




Conclusion

GPs and FMSs in Europe experienced mild to moderate anxiety and depression levels, and moderate fear of COVID-19 levels 2 years into the pandemic. Various demographic, professional, and personal factors, such as country, at-risk status, and mental health history, influenced these levels across the three models developed. Comparison with previous studies demonstrated varying levels of anxiety, depression, and fear across different countries and professions during different stages of the pandemic, suggesting fluctuations possibly influenced by evolving understanding, policies, and vaccination efforts. Sex disparities and workplace challenges, like staff shortages and patient non-compliance, also impacted mental health. In future pandemics, actions should be taken to reduce the risks and increase the protective factors, including addressing GPs’ and FMSs’ needs, providing mental health support at the individual level, and combating stigma through awareness at the community-level.
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Background: Physician burnout has become a public-health crisis. The need is dire for robust organizational solutions, focusing on reduction of specific stressors. The physician-specific Occupational Stressor Index (OSI) based on cognitive ergonomics can help. Individual-participant data (IPD) from different studies addressing physician burnout are lacking.
Aims: To perform IPD analysis regarding job stressors and their relation to physician burnout and to utilize the IPD results to inform a systematic review of the stressors that show an association with physician burnout, focusing on intervention studies.
Methods: PRISMA guidelines are followed for the IPD analysis and systematic review of intervention studies on the implicated stressors, taking the COVID-19 pandemic into consideration. The IPD analysis is performed on studies using the physician-specific OSI vis-à-vis burnout assessed by the Copenhagen Burnout Inventory (CBI). Odds ratios (OR) ± 95% confidence-intervals (CI) are reported, adjusting for age, gender and caring for patients with suspected COVID-19 infection.
Results: Three studies fulfilled the inclusion criteria, providing complete IPD data for 95 physicians. Thirty-two (33.7%) physicians had total OSI scores >88, for which intervention is urgently needed. Unit-change in the total stressor burden assessed via OSI yielded OR = 1.11 (95%CI: 1.03–1.18) (p = 0.003) for personal burnout, OR = 1.17 (95%CI: 1.08–1.26) (p = 0.0001) for work-related burnout and OR = 1.07 (95%CI: 1.01–1.15) (p = 0.03) for patient-related burnout. Caring for patients with suspected COVID-19 infection showed significant multivariable results (p = 0.04) only for personal burnout. Twenty distinct work stressors revealed multivariable associations with CBI. Systematic examination via PUBMED, CINAHL and OVID Medline yielded 33 publications mitigating those stressors among physicians. Adequate staffing was pivotal. Clerical staff off-loaded administrative burden. Information-technology staff helped diminish interruptions, enhancing workflow. Cross-coverage reduced time constraints, ensured separate periods for non-clinical tasks, and ≥1 work-free day/week. Several interventions impacted physician burnout, as did recognition of physicians' efforts/achievements. Other OSI-identified stressors were insufficiently examined in intervention studies: e.g. vacation; appropriately-timed, cross-covered restbreaks; and counter-measures for emotionally-disturbing aspects of MD's work, particularly during the pandemic.
Conclusions: Further participatory-action research is needed in well-controlled intervention trials to alleviate physician burnout.
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1 Introduction

High rates of burnout have been reported among physicians for many years (1–3). In the most recent period, physician burnout has aroused even more attention, with the added burden of the COVID-19 pandemic (4–7). According to major health care organizations, physician burnout represents a public health crisis. Implicit in this clarion call is a call for action, especially given that burnout is reversible and preventable (8).

Having been rigorously selected to be mentally healthy and after finishing long, arduous preparation prior to starting actual professional life, a “super-healthy worker effect” is anticipated in physicians. Namely, compared to other populations, physicians would be expected to have far lower prevalence of untoward psychological outcomes (9). The fact that the situation is just the contrary, i.e., that burnout and even more serious mental health disorders, including risk of suicide, are actually more widespread among physicians (2, 10), strongly implicates exposure to deleterious work conditions. Consequently, identification of the contributory job stressors and, whenever possible, their alleviation, become the priority.

Of late, cognitive ergonomics and how it could inform interventions have received renewed attention directed toward physicians (11–13). Yet, there exists a comprehensive work stressor model based upon cognitive ergonomics and brain research (14), which has been effectively applied among several occupational groups, including physicians. That theory-based model, the Occupational Stressor Index (OSI), has been fully-operationalized specifically for physicians (15). The latter was achieved through “participatory action research” (16), reflecting hands-on experience and was presented to colleagues as “for physicians, by physicians” (15).

The overall stressor load of a given work environment is reflected in the total OSI score. When that exceeds the clinical cutpoint of 88, intervention is urgently required (17, 18). The OSI model includes major dimensions of the generic work stressor models, e.g., “high demands” (14, 19), operationalizing these concretely regarding time and allocation of mental resources, as germane to the specific occupation. Informed by cognitive ergonomics, the OSI model also considers other dimensions. In particular, the possibility of encountering harm contributes heavily to the stressor burden (14), with the nervous system selectively attending to threatening stimuli (20, 21). The term “threat avoidant vigilance” denotes having to follow such stimuli, responding quickly, with errors or delays having serious, potentially fatal consequences (14, 20, 22, 23). Without consideration of threat avoidant vigilance, the stressor burden of physicians, as well as that of nurses, airline pilots, professional drivers, police and firefighters, among others, is markedly underestimated (15, 18, 23). Importantly, the OSI includes stressor aspects such as threat avoidant vigilance, missing from the sociological models (14).

The OSI affords an in-depth qualitative and quantitative description of the stressor burden (15, 18, 23), similar to theory-guided, on-site evaluation of the mental structure of job tasks (24, 25). Since the OSI is questionnaire-based, it does not require on-the-job analysis, but its diagnostic accuracy can be thereby further enhanced. This is especially helpful for design and implementation of interventions.

The OSI questionnaires are constructed to be relevant and succinct, with the queries presented in an order which is logical for the participants from a given occupation. The responses are then coded according to the OSI model, such that all the specific OSI's are numerically and theoretically compatible. The OSI for physicians questionnaire and the OSI score sheet are available at Supplemental Digital Content, http://links.lww.com/SMJ/A230 and http://links.lww.com/SMJ/A231. Further details can be found in Belkić and Savić (18).

Burnout has been assessed with a number of validated instruments (26–29), as well as by some explicit, single-item queries (30–33). The Maslach Burnout Inventory (MBI) is based upon the original definition of burnout as a syndrome of “emotional exhaustion, depersonalization, and reduced personal accomplishment” (26). The Copenhagen Burnout Inventory (CBI) has been widely used in the international setting, being directly available without charge. According to its Authors, the CBI appropriately focuses on the key attribute of fatigue and exhaustion applied to specific domains of one's life. The CBI avoids queries concerning depersonalization that may elicit negative reactions in many cultures (29). There are three components in the CBI: (A) personal burnout, as physical and emotional exhaustion not explicitly connected to work; (B) work-related burnout, assessing how much the former is actually associated with one's job and (C) querying about the linkage between physical and emotional exhaustion while working with patients or other “clients” (29). The CBI is especially appropriate for physicians, and has been used in many health care settings internationally, prior to as well as during the height of the COVID-19 pandemic (3, 4, 6, 9, 29, 34–40).

There have been a number of published reviews addressing physician burnout, suggesting that individual-focused and organizational measures could help mitigate or prevent its occurrence (13, 41–46). However, the evidence is considered overall of low quality. In particular, organizational interventions that “focus on reduction of specific stressors” are sparse (45) (p. 2). The physician-specific OSI, with its basis in cognitive ergonomics, and objective, comprehensive, quantifiable assessment of work-conditions, could contribute to this goal. It also warrants note that, to the best of our knowledge after extensive searching, the published reviews on physician burnout have relied upon aggregate data from various publications. In other words, the original data on each participating physician have not been jointly analyzed across studies. Assessing individual-level data from all studies that address a specific clinical-research question is “considered a gold-standard approach to evidence synthesis” (47) (p. 1657). This is one of the aims of the present study, namely to perform individual participant data (IPD) analysis regarding job stressors and their relation to physician burnout. The physician-specific OSI will be the method of analysis for work conditions, with the CBI as the assessment measure of outcomes. The second aim is to utilize the results of the IPD to inform a systematic review of each of the stressors that show an association with physician burnout. The main focus of the latter will be to identify and assess published intervention studies targeting at the mitigation or elimination of the implicated work stressor among physicians. The impact of the COVID-19 pandemic will be taken into consideration throughout.



2 Methods


2.1 Eligibility criteria for the IPD

For inclusion in the IPD, study participants should have been full-time employed physicians, with the physician-specific OSI used to evaluate their work conditions and burnout assessed via the CBI, as the outcome, and basic demographic data (age and gender) available. There was no restriction on study design nor year(s) when conducted.



2.2 Identification of studies

The electronic search engines in this and all the other searches for this article were: PUBMED, CINAHL, and Ovid Medline, conducted through June 2024. Studies identified from other sources such as reference lists were also considered. As summarized in Figure 1 for the IPD studies, two search branches were implemented, with details in Supplementary material 1. The first search combined (physicians or doctors) with (Copenhagen Burnout Inventory or CBI). The second search combined (Occupational Stressor Index) with (health professionals). After merging the two branches, five studies were found applying the physician-specific OSI with burnout as an outcome. Two of these described a clinical interventional for a psychiatrist on sick-leave for burnout (18, 48). However, the Oldenburg Burnout Inventory had been used therein, such that these did not fully meet the requirements for the IPD. They were included in part II of the present paper, focusing on interventions. Three studies from two centers fulfilled all the inclusion criteria, yielding IPD data for 95–97 physicians (9, 34, 39). These fully anonymized data were made available for the present analysis. As per Goyal et al. (9), Belkić and Rustagi (34), and Nedić and Belkić (39), all the research, as well as the treatment of the current anonymized data are in full accordance with the World Medical Association's Declaration of Helsinki.


[image: Flowchart detailing a systematic review process for selecting studies on physician inclusion. It shows multiple stages: initial database searching, study screening by titles and abstracts, full text assessment, and inclusion for analysis. Final outcome states 95 to 97 physicians included in the Individual Participant Data analysis.]
FIGURE 1
 Flow chart for selection of studies addressing physician burnout, included in the individual participant data analysis as per PRISMA guidelines.




2.3 Analysis of the individual participant data

The available data for the IPD were all cross-sectional, i.e., baseline only. Two of the studies had been carried out in English in which all the participants were entirely fluent, on the level of a first-language (9, 34). All materials for the third study (39) were in Serbian, the primary language of all the participating physicians. Translation-back-translation was used to verify the equivalence of the Serbian language versions of all the instruments with respect to the originals in English.

Studies (9, 34) from the All India Institute of Medical Sciences in Jodhpur were carried out among physicians in 2018–2019, i.e., just prior to the outbreak of the COVID-19 pandemic. The participation rate was 43%. Data for Nedić and Belkić (39) were collected from November 2021 through April 2022 among primary care physicians and nurses working at the COVID-19 Outpatient Respiratory Center in Novi Sad, Serbia, with 100% participation. The present IPD analysis from Nedić and Belkić (39) includes only the physicians.

The data from the 3 studies were placed into a single data set. Therein, each study was labeled, on the basis of which a variable was introduced as to whether the data were collected during or prior to the onset of the COVID-19 pandemic. The OSI data were complete for 106 physicians from Jodhpur and for all 22 participating physicians from Novi Sad. Complete CBI data were available for 90 physicians from Jodhpur and for 21 of the 22 physicians from Novi Sad. Covariates were age, gender and work-years as a physician, complete for 109 Jodhpur physicians and all 22 of those from Novi Sad. Altogether there were complete data for 95 physicians (74 from Jodhpur and 21 from Novi Sad) and nearly complete data for 97 physicians (76 from Jodhpur and 21 from Novi Sad).

Firstly, extensive univariate analysis was performed. Age and working years as a physician were strongly correlated (Pearson r = 0.85, p = 0.000). To avoid multicollinearity, age was selected as the covariate for inclusion in all the multivariable analysis. Gender and work during vs. prior to the COVID-19 pandemic were the other two covariables included in all the multivariable analyses.

The outcome measures [personal (A), work-related (B) and patient-related burnout (C)] were dichotomized at their respective median cutpoints for multiple logistic regression, which was used to compute odds ratios (OR) and 95% confidence intervals (CI). Multiple logistic regression (M Log R) was applied to assess the effect of unit change in the total OSI on burnout (A), (B), and (C). In addition, M Log R was carried out with total OSI scores dichotomized at the clinically-determined cutpoint of 88, above which urgent intervention has been deemed to be needed (17, 18). Next, the relation between work stressors as evaluated using the OSI questionnaire and each of the burnout components was assessed via M Log R. Results with p < 0.05 for the OSI stressor are displayed, as are trends, generally with 0.05 ≤ p ≤ 0.08.

The internal consistency, examined by the Standardized Cronbach alpha was 0.84 for the total OSI, 0.90 for burnout (A), 0.87 for burnout (B), and 0.92 for burnout (C). We tested for the potential random effect of work during vs. prior to the COVID-19 pandemic via Variance Components Analysis, with respect to all three CBI outcome variables. The p values were identical or very close to those obtained in M Log R analysis.

Only complete data were used in the analyses, with no imputation whatsoever. According to the outlined search strategies, all potentially eligible studies were included for the IPD analysis. We consider this single-stage IPD analysis to be complete for the investigated questions. Statistica software (14.0.0.15, 2021 TIBCO version) was used throughout for the IPD analysis.



2.4 Systematic literature review

A systematic literature review was undertaken for each of the OSI stressors for which there was a multivariable association with one or more of the burnout indices. A very brief presentation of observational investigations is given in the main text, highlighting a few of the most salient findings, with the search strategies and further details in Supplementary material 2. A major focus in the Results Section will be on intervention studies impacting the job stressor and carried out among physicians, with particular attention to burnout when assessed as an outcome.




3 Results


3.1 Univariate findings and multiple logistic regression for total OSI among the physicians with IPD

Table 1 provides a summary of the major univariate findings for the physicians included in the IPD analysis. These encompass key demographic data, the total OSI scores, the totals for the OSI levels and OSI aspects, and CBI personal, work-related and patient-related burnout scores. There were quite similar percentages of practice areas: General practice/community medicine, Surgery/anesthesia/emergency medicine and Internal medicine/pediatrics/psychiatry/dermatology/combined specialties. Thirty-two (33.7%) of the 95 physicians included in the IPD analysis for whom these data were available had a total OSI score above the cutoff point of 88, for which intervention is urgently needed.


TABLE 1 Major univariate findings for the physicians included in the individual participant data analysis.

[image: A detailed table presents various statistics related to occupational stress and burnout for physicians. Sections include age, working years, Occupational Stressor Index (OSI) levels and aspects, and Copenhagen Burnout Index. Data points include mean, standard deviation, median, and interquartile range. The table also includes demographic data on gender, COVID-19 assessment work, and area of practice, indicating percentages for each category.]

Altogether about 22% of the physicians included in the IPD analysis were working in direct contact with patients suspected of being infected with COVID-19 virus, when they completed the surveys. The full univariate data from the physician-specific OSI questionnaire for all the physicians included in the IPD analysis are given in Supplementary material 3.

For those included in the IPD analysis, the total OSI scores were higher ([image: The symbol represents "x-bar," which denotes the mean or average of a set of values in statistics.] = 87.0 ± 7.8) among the 74 physicians working prior to the COVID-19 pandemic compared to ([image: The image shows the mathematical symbol for the mean, represented as the letter "x" with a horizontal line above it, often used in statistics to denote the average of a set of values.] = 79.2 ± 7.3) among the 21 physicians working during the pandemic (2-sample t-test, p = 0.000). Full univariate details on each of the stressors assessed via the OSI questionnaire for the physicians working during the pre-pandemic studies and for those who worked during the pandemic, are presented in the Supplements from Belkić and Rustagi (34) and Nedić and Belkić (39), respectively.

The M Log R findings are presented in Table 2 for the total OSI scores in relation to CBI personal, work-related and patient-related burnout scores, with the three covariates: age, gender and whether or not assessment was when working during the COVID-19 pandemic. For personal burnout above the median integer cutpoint of 46, both working during the COVID-19 pandemic and unit change in OSI yielded significant ORs, with an order of magnitude greater p-value for unit change in total OSI scores. The OR for work-related burnout above the median integer cutpoint of 46 was more strongly associated with a unit change in total OSI. Albeit not as strong as for age and gender, a unit change in total OSI scores was significantly associated with patient-related burnout surpassing the integer median cutpoint of 33. The ORs were nearly 4 and over 8 for total OSI scores above 88 being related, respectively, to personal and work-related burnout in the adjusted M Log R analysis of Table 2.


TABLE 2 The total Occupational Stressor Index in relation to the Copenhagen Burnout Indices among the physicians with individual participant data: multivariable logistic regression analysis.

[image: A table comparing personal, work-related, and patient-related burnout based on age, gender, and COVID-19 pandemic work conditions. Columns include odds ratio (OR), and 95 percent confidence intervals (CI). The analysis involves stress index scores, significant p-values, and model chi-squared results, showing varying impacts on different types of burnout.]



3.2 Queries from the OSI questionnaire yielding multivariable associations with burnout

In Table 3, the queries from the OSI questionnaire yielding multivariable associations with each of the three categories of burnout are displayed. From the OR, 95% CI and p-values, the stressors most highly associated with each of the three categories of burnout are identified. These can be used to rank the stressors most highly associated with each of the three categories of burnout.


TABLE 3 Questions from the physician-specific Occupational Stressor Index showing significant or near significant adjusted odds-ratios with personal, work-related and/or patient-related burnout for the physicians included in the individual participant data analysis.

[image: A logistic regression analysis table shows odds ratios (OR) and confidence intervals (CI) for burnout factors across three categories: personal, work-related, and patient-related burnout. Factors include work hours, salary, work conditions, mishaps, time pressure, and workload. Values highlight significant associations with burnout, such as lack of recognition and time constraints.]

Table 3 begins with sub-section C focusing on Work Hours and Scheduling.



3.3 Work hours and scheduling (OSI Sub-section C)
 
3.3.1 Usual number of work days

The median number of usual workdays per week was 6 for the 97 physicians included in the IPD analysis (Supplementary material 3). Thirty-two (33%) had no weekly free days, i.e., they worked 7 days/week. This variable was associated with an adjusted OR of ~3.5 (95% CI 1.3–9.0) for work-related burnout above the median (>46) (Table 3).

Although there were many cross-sectional studies regarding work hours and physician burnout, most of which did show an association (Supplementary material 2), few of them addressed the number of workdays, per se. Among those that did, an investigation carried out in 2009 from Japan of 494 physicians of various specialties, indicated that having only 2–4 days off/month (compared to >8 days off/month) yielded an OR = 3.61 (95% CI 1.09–12.5) for burnout assessed via the MBI, adjusting for gender, marital status, clinical experience, place of work, location and specialty (49). In late 2020, among 226 general practitioners (GPs) from the U.K. who worked >3 days per week, a single-item measure of burnout was marginally higher than for 180 GPs who worked 3 or fewer days/week (32).

As summarized in Table 4, five interventional investigations included a reduction in the number of workdays/week (30, 50–53). A cluster-randomized trial introducing an interrupted schedule with weekend cross-coverage for medical intensivist physicians yielded an adjusted mean decrease in burnout (p = 0.003) compared to working continuously for a half-month. Work-home life imbalance and job distress were also significantly lowered with the interrupted schedule. Notwithstanding diminished continuity of care by the intensivists, patient outcomes were not worsened (50). Among the Duty Hour Restrictions for Post-Graduate Medical Education in the U.S., were those implemented in 2011. In three institutions in which this included 1 day off every 7 days, as well as shorter night call shifts, first-year residents in internal medicine showed trends toward diminution in mean incident burnout, emotion exhaustion and depersonalization compared to controls examined in 2008–2009 (53). However, the Authors conclude: “this multi-institutional study found that the implementation of 2011 duty hours standards was not associated with significantly lower rates of burnout among first-year IM (internal medicine) residents, and that unacceptably high rates of burnout persist” (p. 498). Among emergency medicine (EM) and IM residents working in a Minneapolis, Minnesota urban safety net hospital, a number of interventions were implemented in a 5-year cohort study (30). One of these was providing an extra day off for senior residents on ward duty. Significant improvements in empathy perception as a component of burnout, as well as sleep, peer support and nurture of personal relationships were reported during the follow-up period. A single item explicitly assessing burnout per se, oscillated between 25% and 35% during the follow-up period. No burnout assessment was reported in retrospective study of surgical residents (51) which indicated that providing a free day from clinical work after night call and other work hour limitations did not diminish their operative case volume. As a simulation study aimed at reducing physician burnout, Geva et al. (52) indicated that shared service could provide days off.


TABLE 4 Intervention studies on work stressors associated with physician burnout.

[image: A detailed table outlines various cruise ship itineraries, including information such as ship name, capacity, region, home port, itinerary, and duration. Additional details cover specific ports of call, departure dates, and notable activities or excursions available at each destination.]



3.3.2 Work hours per week

Altogether 37 of the 97 physicians included in the IPD worked over 80 h/week, which was also the mean (Supplementary material 3). With each hour of increased weekly work time, there was a greater likelihood of work-related burnout above the median (p = 0.04) (Table 3).

In 2003, Work Hour Restrictions (WHR) were mandated to be 80 h maximum for Post-Graduate Medical Education in the U.S. Several publications assessed burnout among residents in relation to number of work hours/week (54–59). As indicated in Table 4, some of these studies assessed different groups of residents prior to and after the WHR were implemented. Diminution in burnout rates and its components using the MBI was seen in nearly all the studies. Two investigations among practicing physicians outside post-graduate training (60, 61) also suggested that work hour limitations helped diminish burnout.



3.3.3 Contacted during free time

The majority of the 97 physicians included in the IPD analysis were contacted occasionally or frequently by phone and/or email outside duty time about clinical care of patients or other job-related issues. This was associated with an almost two-fold increased likelihood of work-related burnout >46 and nearly as high a chance for patient-related burnout scores above the median, as per the adjusted analysis (Table 3).

The searched literature on this topic among physicians mainly yielded publications regarding electronic health records (EHR) and other documentation issues. These will be considered in Section 3.10 regarding workload and activities. One study (62) carried out among 106 palliative care providers captured the essence of this stressor. Namely, “work intrusiveness” when with family or friends or attending to domestic obligations. This was correlated (p = 0.005) with work-related burnout. Physicians, however, were not included in that study.

Among the interventions implemented for IM and EM residents in the 5-year cohort study (30) was removal of after-hours consult pager calls, with transfer of some responsibilities to faculty during that time. As noted, significantly improved empathy perception as a component of burnout, as well as improved sleep, peer support and nurture of personal relationships were reported during the follow-up period (Table 4).



3.3.4 Insufficient work-free, paid vacation

There was substantial variation in the scores regarding work-free paid vacation among the 97 physicians, with a median score of 1 (3–4 weeks/year). Insufficient work-free vacation was related to personal burnout and more strongly to work-related burnout in the adjusted multi-variable IPD analysis (Table 3).

Many cross-sectional publications prior to and during the COVID-19 pandemic concordantly reported a direct or indirect association between insufficient vacation time free from clinical and other work obligations and physician burnout (Supplementary material 2). Among the most recent studies (63), of 3,024 U.S. physicians, taking more than 3 weeks of vacation and having full EHR coverage had an adjusted OR = 0.66 (95% CI: 0.45–0.98) and 0.74 (95% CI: 0.63–0.88), respectively, for MBI. Progressively elevated adjusted OR's for MBI were found with greater vacation time spent on patient-related work, up to OR = 1.9 (95% CI: 1.36–2.73) if >90 min/day. Among 498 women physicians, 66.3% reported an increase in at least one work-related activity while on vacation during the COVID-19 pandemic. The most frequently endorsed strategy for reducing work engagement during vacation was formal discussions at the workplace/department (64). Vacation time was considered the highest reform priority in a study of 525 Canadian family physicians (65). Notwithstanding the importance of work-free vacation for physicians, no intervention studies were found addressing this issue.



3.3.5 Insufficient rest breaks

Approximately two-thirds of the 97 physicians included in the IPD analysis lacked genuine rest breaks free from work obligations. The vast majority had only short rest breaks during work hours. The more infrequent the rest breaks, the greater the likelihood of work-related burnout (OR = 3.26, 95%CI 1.1–9.6). The longer time without even a short rest break, the greater the likelihood not only for burnout (B), but also for personal burnout (OR = 2.77, 95% CI 0.98–7.89) (Table 3).

There are some cross-sectional studies in which rest-breaks were considered in relation to burnout (Supplementary material 2). Among emergency department health professionals in a French university hospital, including 28 physicians, lacking adequate time for eating or completely skipping meals was a significant risk factor for burnout (66). In the above-described study of GPs in the U.K., taking ≥2 breaks in sitting per hour was associated with a lower score on the single-item measure of burnout (p = 0.007) (32). During the COVID-19 pandemic, even when rest breaks were formally available, the chance to actually rest and recover during such times was often compromised. The latter was associated with work-related burnout (p < 0.01) in a study of National Health Service staff in the U.K. (67).

Published intervention studies directly impacting rest breaks and burnout among physicians are sparse. As indicated in Table 4, indirect evidence can be gleaned from Hutter et al. (58) that the greater likelihood of eating lunch after implementation of WHR could have contributed to improved burnout profile and indices of motivation among surgical residents. One of the immediately implemented measures that may have contributed to overall clinical improvement in the case study of an exhausted psychiatrist was at least 10 min of undisturbed break time between outpatients (18, 48). A randomized, controlled trial providing an undisturbed 5-h sleep period to internal medicine interns was associated with longer sleep which, in turn, was associated with lowered emotional exhaustion and depersonalization (p < 0.01). However, there were no significant differences in MBI burnout indices at the end of the 4-week intervention and control periods (68). An extra hour of rest breaks per week was not associated with changes in CBI at 10-week follow-up among interns during their emergency department rotation (38).



3.3.6 Total OSI high demand

Most of the queries in Section 3.3 of the OSI questionnaire contribute to the General Level of the High Demand aspect of the OSI. For the present IPD analysis, with age, gender and working during the COVID-19 pandemic included as covariates, total High Demand scores yielded an OR (± 95% CI) = 1.20 (1.01 – 1.42) (p = 0.03) for Personal Burnout >46, and 1.25 (1.05 – 1.48) (p = 0.01) for Work-related Burnout >46.




3.4 Salary, possibilities for advancement and recognition (OSI Sub-section D)
 
3.4.1 Lacks recognition of good work

The median for recognition of good work was 0.5, corresponding to “Yes, to some extent” for the 97 physicians for whom there are IPD. When such recognition is lacking, the likelihood of work-related burnout is nearly three-fold among these physicians (Table 3).

The importance of recognizing physicians' work has been widely acknowledged. A cross-sectional study of 2,145 general practitioners carried out during mid-2022 in Chongqing, China, revealed significant multivariable associations between receiving sufficient recognition from patients (as well as from the medical team) and lower scores on each of the three components of the MBI. These findings suggested that lack of recognition contributed to burnout among the physicians evaluated in the study (69).

Three publications were identified in which interventions were aimed at enhancing professional recognition among physicians. As noted in Table 4, in the first of these, a pilot study (70) carried out among 36 primary care professionals in Thessaloniki, Greece, the professional recognition intervention was associated with increased positive emotions and lower arousal emotions at follow-up. Burnout, per se, was not assessed. The Authors state that to their knowledge, “this is the first intervention targeting professional recognition implemented in health-care settings” (p. 950). A peer-recognition program completed by 72 EM residents in the U.S. yielded improved feelings of recognized accomplishments and perception of a comfortable, supportive work environment at 6-month follow-up. However, no significant changes in burnout as assessed by the Stanford Professional Fulfillment Index were noted in association with the intervention (8). For the third study (30), the “package of interventions” included a newsletter “celebrating resident achievements” (p. 690). As noted, empathy perception was significantly improved, as were sleep, peer support and nurture of personal relationships.



3.4.2 Total OSI underload

Lack of recognition of good work, as well as the other items in Sub-section D of the OSI questionnaire for MDs are used to generate the total Underload score in the OSI. These queries are all part of the General level of the Underload aspect, and are quite akin to the low reward component of the Effort Reward Imbalance model (14, 71). With age, gender and working during the COVID-19 pandemic as covariates, for the present IPD analysis, total Underload scores showed an OR (± 95% CI) = 1.61 (1.11 – 2.34) (p = 0.01) for Work-related Burnout >46, and 1.54 (1.02 – 2.32) (p = 0.04) for Patient-related Burnout >33.




3.5 Work conditions (OSI Sub-section E)
 
3.5.1 Office conditions

As noted in Supplementary material 3, there were many untoward office conditions including cramped office space, several people sharing an office, the majority not even having their own desk, with ten of the 97 physicians working in windowless offices. The greater the percent of work time spent in the office, the greater the likelihood of personal and work-related burnout in the multivariable analysis (Table 3).

Some cross-sectional investigations included assessment of office conditions in relation physician burnout. Among 1,498 anesthesiologists and intensivists in France carried out in 2018, having less “personal space” showed a strong relation (p = 0.000) with personal and work-related CBI scores >50 (35). The impact of untoward office conditions became even more salient during the COVID-19 pandemic. An investigation carried out in 2020 revealed a significant association between accessing daylight during work and reduced burnout in 406 physicians and nurses (72). The importance of the physical environment, in particular, separate space to “step away from work demands” was also highlighted in a mixed methods study of physicians and other emergency health care workers published in 2023 (73).

No larger-scale intervention studies among physicians regarding office conditions and burnout were identified. However, among the immediate interventions reported in the case study of the exhausted psychiatrist who had shared a windowless office with a colleague, was to provide her a separate office with a window. Thereby, she could also see her patients without having to search for another room, plus ensuring that she had the chance to take the above-described rest breaks (18, 48). In Larsen et al. (74), focus groups of radiologists, referring clinicians and trainees gave their qualitative and quantitative feedback during the process of redesigning radiology reading rooms with “purposeful space” and separate areas for various work activities. Burnout was a noted consideration, but its explicit assessment was not reported. In the above-cited multi-faceted intervention study (30), attention was given to lighting in rooms used by residents, with the mentioned improvements in empathy perception, sleep, peer support and nurture of personal relationships (Table 4).



3.5.2 Radiation exposure

Approximately 30% of the 97 physicians reported being exposed to radiation during work, 19 (66%) of whom did not wear a radiation badge. Exposure to radiation was associated in multivariable analysis with work-related burnout and more strongly with personal burnout (Table 3).

Relatively few publications were found in which radiation exposure and burnout are addressed with regard to physicians, as listed in Supplementary material 2. Among these, in the most recent study (75) carried out among 215 residents in internal medicine, concerns about burnout and about radiation exposure were significantly greater among the female physicians. However, no assessment was reported in that or the other studies regarding the relation between radiation exposure and burnout.

The exposure queries in part E of the OSI questionnaire concerning work conditions refer not only to the purely physical aspects, but also to attendant hazards/broader aversiveness. Radiation exposure is scored within the OSI as part of hazardous task performance, within the threat avoidant vigilance/symbolic aversiveness aspect of the OSI.



3.5.3 Listening to emotionally-disturbing accounts

The aversiveness of listening to emotionally-disturbing accounts is included on the input level of threat avoidant vigilance. The median response to this query among the 97 physicians was 1, corresponding to occasionally listening to such accounts. Twenty-three of these physicians answered that they frequently did so. Albeit with rather wide 95% CI, the adjusted OR was 1.89 for personal burnout associated with this stressor (Table 3).

Concordant findings were reported in other cross-sectional studies. Among 285 psychiatrists and 326 non-psychiatrist Paris hospital physicians, “emotional demands” (a dichotomous variable) were associated with personal and work-related burnout and with an expanded definition of burnout (C) referring to all interpersonal interactions (76). The OR's were between 3 and 4. Exposure to “high emotional demands” among 278 Sri Lankan post-graduate physicians also showed adjusted ORs between 3 and 4 for burnout (A), (B) and (C) (3). Oncologists, whose subspecialty area entails heavy exposure to that which is emotionally disturbing, are reported to be particularly vulnerable to burnout (77).

In the physician-specific OSI questionnaire, the query is intentionally left open as to what the respondent considers emotionally disturbing. This is scored according to the reported frequency of exposure, broadly reflecting intensity. The key is to recognize when the emotional toll has become excessive, and to intervene with protective measures (18). In Table 4, four different studies are reviewed in relation to this stressor. Therein, various interventional strategies are presented and their impact on burnout and other measures of physician wellbeing are described. Among these was a 2-day course for hematology-oncology residents focused on serious illness communication, which was not associated with a noteworthy decline in burnout (A), (B), or (C) compared to baseline nor compared to controls. Self-efficacy was, however, improved in relation to communicating existential issues and uncertainties with patients. The Authors conclude: “The high level of burnout among physicians in hemato-oncology calls for institutional interventions in addition to training” (37) (p. 547). Although burnout per se was not evaluated, a Zoom-based debriefing program implemented among 35 emergency department residents and attending physicians was considered “an acceptable and useful approach to support emotional wellbeing during the coronavirus pandemic” (78) (p. 88). Informed by successful strategies among infantry soldiers, recommendations have been put forward for anesthesiologists faced with pediatric deaths (79).




3.6 Mishaps at work (OSI Sub-section F)

The aversiveness which physicians may encounter becomes more explicit in Section 3.6 of the OSI questionnaire. The topic of suicide is broached therein, firstly among patients and then among colleagues and other coworkers. This combined exposure to suicide contributes to threat avoidant vigilance on the general level. Altogether, 35 (36%) of the 97 physicians had some work-related exposure to suicide, associated with an increased likelihood of personal and work-related burnout (Table 3).


3.6.1 Attempted or actual patient suicide

Nineteen of the 97 (20%) of physicians either heard about or had patients who attempted or committed suicide. Eight physicians had actually cared for one or more such patients.

We found relatively few articles addressing the toll on physicians of caring for such patients. A cross-sectional investigation among 368 hospital healthcare providers in Malaysia (80) examined attitudes toward patients who are suicidal. Only the personal accomplishment component of the MBI showed an association with understanding and willingness to aid patients who had attempted suicide. A study of 90 psychiatrists attending a conference in the U.S. indicated that after the suicide of a patient, the majority sought support from a colleague and/or from a family member or friend (81).

The earlier-cited case study illustrates the potential impact of patient suicide even for an experienced psychiatrist (18, 48), who subsequently became so exhausted that she needed major help to be able to return to work. Among the implemented measures was a temporary relief from work in the emergency department to diminish her exposure to the most acutely-ill psychiatric patients (Table 4). A protocol was evaluated among psychiatry residents, ten of whom had experienced patient suicide during their residency (82). The program included a primary response of the supervisor to meet and discuss the physician's initial emotional response, medico-legal issues and coverage of work duties, if needed. A more involved secondary response from the training director offered referral psychotherapy and other further support, group reflections and meeting with other colleagues who had similar experience. Nine of the ten residents followed the protocol. The most helpful was to talk with attending physicians who had faced such adverse events. Findings on the MBI did not differ between the 39 residents who did not have patient suicide vs. the ten who did.



3.6.2 Attempted or actual suicide of person(s) with whom one works

Nearly 25% of the 97 physician stated that there had been one or more suicide attempts or completed suicide among colleagues or staff at work. In the majority of cases, the person was known, and there were altogether sixteen actual suicides reported.

Notwithstanding the large body of literature on suicide among physicians (83), until recently there has been a surprising lack of attention to its impact on colleagues. As poignantly described nearly two decades ago: “The suicides that had already occurred were never discussed openly, no one undertook a publicly acknowledged serious analysis of the causes, and no other clear safeguards were put into place. The deaths were simply accepted as a fact of medical life” (84) (p. 2474). Moreover, it has been stated: “no silence is as profound as that which greets the news of a suicide in the medical community” (85) (p. 247).

In 2021, the American Medical Association published a comprehensive toolkit for responding to a physician's suicide (86), which includes support to close colleagues, insofar as the physician's family granted permission to share that information. The importance of help to coworkers after suicide is well-recognized, especially by nurses (87, 88). However, no intervention studies were found addressing physicians after an attempted or completed suicide of a colleague or staff at work. Two U.S. programs have been described that appear to improve physician-to-physician suicide risk assessment and support (89, 90).



3.6.3 Official complaint against the physician

About 20% of the 97 physicians had ever testified in court in an official capacity and/or had received an official complaint about their work. The latter was associated with an elevated risk of work-related burnout in the IPD analysis (Table 3).

Many cross-sectional studies have indicated that untoward patient outcomes, especially if followed by medico-legal processes are linked to physician burnout (Supplementary material 2). These “adverse events” impact profoundly upon the physician, who has been termed the “second victim” and who is also in need of and reportedly helped by peer support (91–93). An intervention study included 17 EM physicians with active lawsuits who participated in Group Peer Support Sessions akin to those developed during the COVID-19 pandemic (33). The single item MBI assessment was essentially unchanged after compared to before the intervention, as were other indices of distress. The Authors underscore: “Despite increasing burnout in the specialty of emergency medicine…during the study time frame, burnout did not worsen in participants… [such that] formal peer support offered by EM groups can be an effective option to normalize the experience of being sued, promote wellness, and benefit physicians who endure the often long and stressful process of a medical malpractice lawsuit” (p. 205) (Table 4).



3.6.4 Total OSI threat avoidant vigilance/symbolic aversiveness

Two of the questions in OSI Sub-section E on work conditions (exposure to visually-disturbing scenes and listening to emotionally-disturbing accounts) contribute to threat avoidant vigilance on the input level. The third threat avoidant vigilance input level element is the degree to which sustained alertness is required to avoid serious consequences. This element has a narrowed range (minimum of 1 for physicians without actual patient contact, such as is often the case for pathologists). The maximum score of 2 is given for clinicians with substantial emergency and/or inpatient work.

For all physicians, there is obviously potential injury or fatality that can be the consequence of a wrong decision. This is reflected on the central decision-making level of the OSI by a single threat avoidant vigilance stressor, which has a fixed score at the maximum (which is 2).

Hazardous task performance (output level) takes into account exposure to radiation, threat of violence and infection risk, also queried in OSI Sub-section E on work conditions. As seen in Supplementary material 3, altogether 84 of the 97 physicians included in the IPD stated that they faced risk of infection.

Sub-section F comes thereafter to inquire about more sensitive issues, termed “mishaps”, all of which contribute to threat avoidant vigilance, mainly on the general level. Among these are having witnessed or experienced accidents or injuries, litigation/testifying in court, including official complaints, suicide of patients and of colleagues or other persons at work, and lack of a system in place for non-medical emergencies. With the covariates (age, gender and working in direct contact with patients suspected to be infected with COVID-19 virus), total threat avoidant vigilance scores showed an OR (± 95% CI) = 1.25 (1.01–1.54) (p = 0.04) for Personal Burnout >46, and 1.31 (1.05–1.63) (p = 0.01) for Work-related Burnout >46 for 96 of the physicians in the IPD analysis.




3.7 Time pressure at work (OSI Sub-section G)
 
3.7.1 Time constraints preclude completion of work tasks

Nearly half of the 97 physicians stated that sometimes or often it was not possible to complete their work tasks even with maximal effort. Time constraints precluding completion of work tasks were associated with a markedly higher likelihood of personal burnout, and a weaker relation to patient-related burnout in the IPD analysis (Table 3).

Workload/time pressure conflict has been associated directly or indirectly with physician burnout in some publications (Supplementary material 2). An observational study among hospital emergency professionals, including 34 physicians, underscored the heavy time pressure associated with that work environment (94). The need for multi-level solutions to address increased clinician overload/time pressure and burnout was highlighted in a study of 721 U.K. physicians, poignantly entitled: “It's like juggling fire daily” (95).

Although burnout per se was not reported, an intervention implemented among IM residents and faculty aimed to minimize conflicting responsibilities via a “clinic buddy” system (96). Time pressure was thereby reduced, and although continuity was also slightly diminished, there was no impact on patient outcomes. Of the many interventions implemented in the 5-year cohort study among IM and EM residents (30), more time was allowed for patient visits during clinic. Significantly improved empathy perception, sleep, peer support and nurture of personal relationships were reported during the follow-up period, as noted (Table 4).




3.8 Problems and restrictions (OSI Sub-section H)
 
3.8.1 Problems/deficiencies hinder patient care—understaffing specifically hinders patient care

Over half of the 97 physicians indicated that problems/deficiencies occasionally or often hinder patient care. A greater frequency of such hindrances was associated with over three-fold likelihood of work-related burnout above 46 in the adjusted analysis. The most often cited hindrance was understaffing, reported by 44 of the 97 physicians. Albeit with a lower 95% CI of 0.86, when understaffing was indicated as a hindrance, the adjusted OR was nearly two for work-related burnout above the median of 46 (Table 3).

Among 1,925 European EM practitioners, 84% of whom were physicians, a survey carried out in early 2022 indicated an OR = 2.7 (95% CI 2.2–3.4) for abbreviated Maslach burnout associated with sometimes understaffing, and OR = 10.0 (95% CI 7.4–13.7) for often understaffing (97). Understaffing has been concordantly cited as a major stressor by physicians in various settings, who underscored the need for hiring more personnel (95, 98). In their open-ended responses, forty-eight (50%) of the 97 physicians included in the present IPD analysis suggested increased employment of staff as a needed work-place intervention (34, 39). It has been suggested that a “Chief Wellness Officer” could help alleviate these problems, e.g., by ensuring additional clinical staff teams during high demand seasons (99).

As summarized in Table 4, two studies implemented some type of increased clinician staffing. In (100), carried out in the primary care setting, a dyad of a physician and a certified medical assistant (CMA) was replaced in the intervention by a team of two health care providers and three CMAs who together were responsible for a panel of patients. At 6-month follow-up, emotional exhaustion and depersonalization were lowered among the physicians in the intervention group compared to baseline, and self-efficacy augmented, whereas a worsening trend was observed over this time period among the control group of physicians. In Quirk et al. (30), “jeopardy resident coverage” provided short-notice replacement for residents who needed time-off for vital personal life events. Together with the other interventions, improved outcomes were seen among the residents in that program. Interventions in which clerical staff are included to cover EHR-related tasks are reviewed in Section 3.10 on workload and activities.



3.8.2 Interruptions from people hinder task performance

Thirty-one percent of the 97 physicians answered that interruptions from other people, including phone calls, occasionally prevented them from proceeding with their work. Another 17 physicians (18%) stated that such interruptions were frequent. The adjusted ORs for personal and work-related burnout above the median were, respectively, over 5 and nearly 8 in relation to these interruptions, which are the strongest multi-variable associations of all the examined work stressors (Table 3).

“Interruptions are [overall] considered one of the most common work stressors” (101) (p. 185), impinging on flow which is a key component of healthy work conditions (13, 14, 18, 31). Quite a few publications have emphasized the need to reduce interruptions for physicians (Supplementary material 2). Among 58 U.S. hospital physicians (102), frequent pages or interruptions for non-urgent matters showed the strongest bivariate relation of all the assessed job stressors to high MBI (p = 0.003).

Interventions to diminish physician interruptions in the outpatient setting suggested in the earlier-cited review article (13), included silencing phones when seeing patients, as well as during charting, and designating separate time to address non-urgent issues. A suggested intervention made by most of the 21 participating EM physicians (73) was to have “a separate space for themselves to reduce interruptions” (p. 270). Along these lines, as noted in Table 4, improved layout for radiology reading rooms appeared to help diminish interruptions, according to some of the physician statements as per (74). In particular, a deep reading space was designed for tasks that “require sustained periods of uninterrupted focus” (p. 111).

Implementing scheduling software for emergency surgery also reportedly reduced interruptions (103). “Geographical cohorting”, whereby physicians are limited to a single geographic location, was successfully carried out in the critical care setting (104), with several improved patient outcomes, as well as diminishing interruptions for the physicians. Residents together with the information technology (IT) staff developed an EHR-integrated text paging system which markedly diminished the number of interruptions, compared to traditional paging which required 100% telephone response. Although burnout was not explicitly assessed, “stress and frustration” were both reportedly reduced in 88% of the 25 participating residents (105). Only one publication was found assessing the impact of an intervention to reduce interruptions in actual relation to physician burnout (31). Among the 17 participating residents working in the emergency department, although the frequency of non-urgent calls decreased (p = 0.03), there was no change in reported degree of burnout from non-urgent calls (assessed via a single explicit query) (p = 0.84).




3.9 Interpersonal interactions and social climate (OSI Sub-section I)
 
3.9.1 Lacking redress of grievances

Slightly fewer than half of the 97 physicians included in the IPD analysis stated that an efficient and confidential grievance procedure was available to them. Among the remaining physicians, either such a procedure, albeit available, was reportedly ineffective and/or without confidentiality guaranteed (42 physicians) or there was no possibility to redress grievances at work (seven physicians). In the adjusted logistic regression analysis, lack of an adequate procedure for redressing grievances was associated with over a two-fold likelihood of personal and work related burnout (Table 3).

Only one observational publication (106) was identified in which grievance redress was presented in relation to the MDs themselves. In three focus-groups, altogether 28 women physicians explored issues of gender inequity across career stages. Among the themes raised was the need for institutional transparency regarding grievances. Burnout per se, in specific relation to the lack of grievance procedures, did not appear to have been examined in that study.

None of the other queries in Section 3.9 of the OSI questionnaire concerning interpersonal issues showed any statistical relation to the burnout indices in the present IPD analysis. This may be due to the relatively favorable findings for the other queries in that Section, as seen in Supplementary material 3.




3.10 Workload and activities (OSI Sub-section J)
 
3.10.1 Handling patients who cannot give a history

Only 25 of the 97 physicians stated that they rarely or never handled patients who could not give a history, while 22 stated that they frequently did so. This stressor was associated with over a two-fold increase in adjusted logistic regression analysis with all three types of burnout (Table 3). The burden of this stressor does not seem to have been included in other studies of physician burnout (Supplementary material 2).



3.10.2 No separate time for non-clinical duties

Altogether 89 of the 97 physicians had other duties besides clinical work. Teaching in small groups and research were the most frequent of these, with administrative and other pedagogical tasks somewhat less common. Forty-six of these physicians had both pedagogical and research duties. Only 21 (24%) of the 89 physicians had separate time allocated for non-clinical assignments. Most were obliged to intersperse them with their clinical work. Adjusted multivariate logistic regression revealed over a three-fold elevated risk for personal and work-related burnout (>46) associated with lacking separate time allocated to non-clinical duties for those 89 physicians (Table 3).

A few studies have focused on the conflict between clinical and non-clinical duties, mainly among physicians in the academic setting for whom the need to separately allocate time for the multiple roles was emphasized (41). A publication from the Baskent University Ankara Hospital, Turkey, included 258 physicians for whom insufficient time for scientific research was associated with higher emotional exhaustion (p < 0.001) as assessed by the MBI (107). Concordantly, among 490 early-career “physician-scientists” in Japan, work-related burnout scores were lower among those with larger amounts of grant funding (p = 0.013), implying that more separate time could be allocated to scientific work (36).

An intervention study (108) of a cohort design was identified in which a faculty schedule change was instituted among eight acute care surgeons at a trauma and tertiary care center (Table 4). Protected academic time was one of the changes. In addition, continuous call was reduced from 24 to 12 h with no other clinical obligations during the on-call week. This ensured that the surgeon was free to leave as soon as the on-call was completed. Compared to baseline, at 1-year follow-up among the eight participating surgeons, overall MBI burnout was reduced by 12.5%, emotional exhaustion decreased by 28%, depersonalization was lowered by 38% and personal accomplishment increased by 12.5%. Clinical, administrative and academic parameters indicated that there was no diminution in the surgeons' productivity. Protected time for research was also one of the many interventions introduced among IM and EM residents, with improved empathy perception, sleep, peer support and nurture of personal relationships noted during the follow-up period (30).



3.10.3 Performing tasks that seem pointless

Just over 20% of the 97 physicians answered that they were obliged to perform tasks they consider pointless. In the OSI model, this is a general level stressor within the conflict/uncertainty aspect, corresponding to lack of coherence. In adjusted analysis, the likelihood of personal burnout above the median was over three-fold higher, and of work-related burnout nearly five-fold higher among those 20 physicians (Table 3).

A closely-related concept is that of “illegitimate tasks” (109), that are not necessarily pointless, but are unreasonable and/or unfairly assigned. Such tasks may be within the domain of other personnel. For the present IPD, altogether 28 of the 97 physicians stated that they performed tasks outside the realm of a physician, i.e., duties of other personnel. Although there was an association between these two OSI queries (Pearson χ2 = 5.5, p = 0.02), only ten physicians answered that they performed seemingly pointless tasks as well as tasks of other personnel. There was no relation whatsoever between performing tasks of other personnel and any of the 3 burnout indices. These findings can be explained as follows: physicians may be called upon to perform tasks such as phlebotomy or recording electrocardiograms that are clinically essential, but should be performed by other personnel. For physicians, tasks that seem pointless are often of administrative/clerical (34). In the above-cited review (41), academic physicians reported that administrative responsibilities were the least meaningful. Moreover, spending <20% of work hours in the physician's perceived most meaningful activity reportedly showed the strongest association with burnout.

Many observational studies have addressed the burden on physicians of performing administrative tasks, especially regarding EHR, electronic health records (Supplementary material 2). Via the Berne Illegitimate Task scale (109), a strong relation (p < 0.001) was found between performing “illegitimate tasks” and personal, work-related and patient-related burnout among nearly 500 general practitioners in Germany (40).

An intervention to relieve administrative burden by providing clerical staff to cover some EHR tasks was carried out among seven academic internists in Birmingham, Alabama (110) (Table 4). At the 4-month follow-up, two physicians compared to four at baseline, reported feeling burned-out at least weekly from work, and none felt that they had become callous toward people (reflective of MBI depersonalization) compared to two of the seven who had felt so prior to the intervention. The Authors conclude that this intervention “allows physicians to spend more time focusing on patient care, resulting in improved patient interactions, increased productivity and improved physician satisfaction” (p. 363).

A year-long crossover study examined the impact of medical scribes among 18 primary-care physicians working at Kaiser Permanente in Northern California. The intervention was associated with diminished after-hours EHR documentation and greater chance of spending at least 75% of time interacting directly with the patient, rather than on computer. Although not explicitly assessed in their article, the Authors foresaw that reducing the EHR burden faced by primary care physicians could potentially diminish burnout (111). In the earlier described large-scale cross-sectional study (61) of urologists, explicitly carried out during the COVID-19 pandemic, hiring a scribe was, by self-report, considered the most effective strategy to reduce burnout. The Authors underscored the need for organizational support to “increase participation and effectiveness of burnout interventions” (p. 101).



3.10.4 Total OSI conflict/uncertainty

The majority of the questions in sub-sections “Time pressure at work” (G) through “Workload and activities” (J) of the OSI questionnaire contribute to the Conflict/uncertainty aspect. The input level contains two elements that are scored maximally. Namely, signal/noise and signal/signal conflict are essential features for all physicians.

There is some variability regarding the degree to which there are conflicts/uncertainty at the central decision-making level. Handling patients who cannot give a history or who are severely disturbed, language barriers and delays/difficulties in obtaining medical records or lab are all potential sources of missing information needed for decision-making. The need to adjust plans due to unforeseen circumstances is scored higher with emergency and/or intensive care unit (ICU) responsibilities. However, one element of conflict/uncertainty on the central decision making level is scored maximally for all physicians, i.e., contradictory information.

Conflicting demands in time and space, to which time constraints contribute, problems/deficiencies that hinder patient care and interruptions are all elements of conflict/uncertainty on the output/task performance level. On the general level, conflict arises with the interpersonal issues addressed in Section 3.9 of the OSI questionnaire and some items in Section 3.10. As noted, lacking separate time for non-clinical duties and performing tasks that seem pointless were both associated in multivariable analysis with increased likelihood of personal and work-related burnout.

Of all the OSI aspects, the total conflict/uncertainty scores showed the most powerful associations with the three types of burnout, in the analyses that included covariates: age, gender and working in direct contact with patients suspected to be infected with COVID-19 virus. The OR (± 95% CI) was 1.45 (1.16–1.81) (p = 0.001) for personal burnout >46, 1.76 (1.32–2.34) (p = 0.0001) for work-related burnout >46 and 1.25 (1.003–1.55) (p = 0.04) for patient-related burnout >33 among the 96 physicians in the IPD analysis.





4 Discussion

The total stressor burden as assessed by the OSI showed a powerful multivariable association with all three burnout indices among the physicians included in the present IPD analysis. Working in direct contact with patients suspected to be infected with COVID-19 virus was yet an additional burden, whose impact appeared to be strongest for personal burnout. When the total OSI surpassed 88, the clinical cutpoint for urgent intervention, the likelihood of work-related burnout being above the median of 46, was over eight-fold. These findings for the total OSI justified the identification of potentially contributory job stressors, as performed herein for the IPD. Altogether there were 20 distinct work stressors showing multivariable association with one or more of the burnout indices.

The next step was to search for published interventions in which the implicated stressors were diminished among physicians. Altogether 33 publications were found. Burnout was explicitly assessed as an outcome in 21 (63.6%) investigations, with a favorable impact at least to the level of p < 0.10 for one or more indices observed in 13 (62%) of these studies. Two other intervention studies, each with fewer than ten physicians, showed a favorable, albeit statistically non-significant, impact on burnout (108, 110).

Six of the 33 intervention studies (37, 38, 50, 68, 100, 111) were of a randomized controlled design. In contrast, in 4 reports different physicians were examined prior to and after the intervention (53, 54, 56, 57). Two case studies (18, 48, 79) were included, as well. All but 5 of the 33 studies were explicitly conducted in the U.S.

For several of the implicated stressors, no published intervention studies to reduce the burden were found. These stressors were: insufficient work-free paid vacation, radiation exposure, suicide attempt or completed suicide of person(s) at work, lack of grievance procedure, and handling patients who cannot give a history. On the other hand, 8 of the 33 (24.2%) intervention studies addressed weekly work hours, mainly in relation to the 2003 mandated WHR in the U.S. for Post-Graduate Medical Education. All but one (55) of those reports showed an impact on burnout or other indices of physician wellbeing.

Of all the 33 identified intervention studies, the cluster-randomized investigation of 45 intensive care physicians at various levels of training (50) is deemed the most rigorous. Not only was the impact of diminishing the number of consecutive work days assessed in relation burnout and other indices of physician wellbeing, patient outcomes were also considered. Compared to standard continuous ICU responsibility for ~15 days, interrupted weekend cross-coverage yielded significantly diminished physician burnout without adversely affecting patient care.

Some other of the identified interventions (30, 96, 100) also implemented cross-coverage, effectively lowering time constraints (96). Emotional exhaustion was significantly reduced among the primary care physicians in the centers with cross-coverage, compared to those working in the status quo centers (100). In (30), cross-coverage provided short-notice replacement for urgent personal needs of the residents, as well as transferring after-hours paging to faculty. Cross-coverage among physicians was certainly also necessary to guarantee separate time for non-clinical activities. In the small intervention study of acute care surgeons carried out during the COVID-19 pandemic, favorable changes were observed in all three MBI indices a year after they were guaranteed protected academic time, as well as having assured coverage at the conclusion of their scheduled on-call duty (108).

Besides cross-coverage among physicians, staffing issues are also relevant for other team members in the health care system. In particular, administrative tasks often extend work hours. This impinges on the physician's scheduled free time, including vacations (63), as well as compromising attention to patients, and thereby undermining the meaningfulness of the physician's work (41). Assigning at least some administrative activity to clerical personnel, was beneficial for reducing burnout (61, 110), as well as diminishing after-hours worktime and allowing the physician to spend more time with patients (111). Collaboration between physicians and IT staff also appeared to be an effective strategy against interruptions (105). That stressor showed the most powerful multivariable associations with personal and work-related burnout for the physicians included in the IPD analysis. Partnership with IT staff could help develop other strategies to reduce the physician stressor load. Besides reducing administrative burden, measures could be instituted e.g., to safeguard against medication dosage errors through computer programming (18).

Rigorously-designed studies focused on a single stressor to which physicians are exposed are obviously vital for guiding evidence-based intervention strategies. However, such interventions may be insufficient to genuinely impact physician burnout, particularly if the overall stressor load is very heavy, e.g., with the total OSI score above the cutpoint of 88. Comprehensive organizational interventions were carried out among residents in (30). These would have lowered the scores for underload (recognition of good work), high demand (more days off plus after-workhour coverage) and conflict/uncertainty (diminished time constraints, improved staffing with cross-coverage, protected time for research). The total OSI would have been diminished by several points. In addition, there were interventions on the individual level: resiliency training, mental health support plus primary wellness care (30). Although the single-item explicit burnout measure did not change notably during the 5-years with implementation of these organizational and personal interventions, there was a significant increase in empathy perception, sleep, peer support and nurturing of personal relationships (30). Several other studies also reported interventions on the personal level (8, 18, 33, 38, 48, 60, 61, 78, 79, 82). Reduction in work hours together with counseling were associated with a nearly 30% diminution in full-time sick leave at 1-year follow-up for practicing physicians in Norway, as well as significantly lowered emotional exhaustion and depersonalization (60).

For physicians with full-blown burnout syndrome, or even more serious mental health disorders, return to work can be facilitated by care from a clinician with multifaceted expertise in psychiatry/psychology as well as occupational medicine (23). This was illustrated by the case study (18, 48) included herein. Multiple interventions were implemented on the organizational and individual level, coordinated by the occupational psychiatrist. With the immediate steps, some of which were temporary, the total OSI was lowered by 17 points [from 106 (in the “acute danger level”) to 89 (just above the cutpoint for urgent intervention needed)]. The physician, a psychiatrist herself, was thereby able to return to work, albeit, at first, in a limited capacity. With temporary release from emergency duty, threat avoidant vigilance was slightly diminished, as she was somewhat protected from visually disturbing scenes such as suicide and trauma, as well as from listening to the most intensely emotionally-disturbing accounts. The case study of the grieving anesthesiology resident faced with the death of the pediatric patient (79) concordantly underscores the vital importance of interventions that address the threat avoidant vigilance burden.

The heightened acute infection hazard associated with the COVID-19 pandemic intensified the threat avoidant vigilance burden for physicians. This, in turn, impacted other stressors. For example, the extra time needed to properly use personal protective equipment often compromised restbreaks, such that even when a hot cooked meal was provided free of charge, “adequate time to eat and digest such a meal was often lacking” (39) (p. 524). Cross-coverage by a “float” physician who is well informed about the clinical status of the patients for whom he/she is covering could have been implemented to ensure adequate rest breaks for colleagues (34). Unfortunately, none of the larger-scale intervention studies addressing this topic (38, 58, 68) were conducted during the COVID-19 pandemic. Moreover, studies (38, 58, 68) do not appear to have been designed to assess the impact of providing properly-covered restbreaks during active work hours for physicians. Such investigations are urgently needed, given the potential benefits of this intervention (112).

Quirk et al. (30) provide an example of the potential feasibility of implementing a “package” of organizational interventions among a fairly sizable group of resident physicians. Included therein are some initial approaches to providing cross coverage. The latter is an essential step for many of the needed interventions, including ensuring adequate rest breaks. A “float” physician is an excellent solution, which, during on-site evaluation, this author has observed to be very practical. An initial outlay may be needed to cover this extra staffing, which can be a barrier. In addition, close cooperation among the physicians is vital, and this entails effort and training. In the longer run, this strategy would be cost-effective in protecting the health and work capacity of the physicians. The role of “float” physician can be very rewarding, bolstering knowledge and skills. The potential social cohesion engendered thereby is an added benefit.

The emotional toll of physicians' work during the COVID-19 pandemic further contributed to the threat avoidant vigilance burden. Although burnout, per se, was not assessed in Monette et al. (78), the weekly debriefings for clinicians providing emergency services during that time, were seen to facilitate a “safe environment”. Further helpful countermeasures regarding personal accomplishments were seen in the peer-to-peer recognition program for EM residents carried out during 2021–2022 (8).

Recognition of the special service to the community was implemented through discounts at local shops for the health care providers working at the COVID-19 Outpatient Respiratory Center in Nedić and Belkić (39). As noted, nearly all the median scores on Section 3.9 Interpersonal interactions and social climate were favorable with narrow interquartile ranges for the physicians included in the IPD analysis. Thus, intervention studies regarding these topics were not assessed in the present review. On the other hand, the median night shift work scores were maximal, such that limited variance did not permit detection of the impact of this stressor on physician burnout.

Further, regarding the IPD, all the data were cross-sectional and were mainly self-reported. This precludes inferences about the temporal nature of the identified associations and common method bias cannot be excluded. Based on these findings from cross-sectional data, the relationships between exposure to specific stressors and burnout among the physicians included in the IPD analysis cannot be unequivocally viewed as causal. Longitudinal follow-up studies are needed to help to establish causality. Interventional designs, larger scale as well as clinical case studies, can provide convergent validation, insofar as diminished exposure to one or more specific stressors is associated with amelioration of burnout.

There was a limited number of fairly small studies fulfilling all the inclusion criteria for the IPD. Consequently, power limitations must be considered. These also reduce the generalizability of the IPD findings. The relatively small percentage of senior level, attending physicians further diminishes generalizability.

The IPD data were collected from physicians working at an Academic Medical Institute in South Asia (India) and an ambulatory medical center in SouthEast Europe (Serbia). While potentially enhancing the generalizability of the IPD findings, these geographic and institutional factors require attention.

The identified intervention studies were from the U.S. and Western Europe. Since physician burnout is a global concern, a much broader international perspective is needed. Particular attention is warranted regarding the cultural setting, with greater appreciation of the needs of physicians working in developing countries.

Notwithstanding the limitations of the present work, the individual participant data analysis by the MD-specific Occupational Stressor Index provides substantial clues as to how physician burnout could be better prevented. Several of the identified contributory stressors had been previously underappreciated. The systematic review of intervention studies on the OSI-identified stressors further helps fill the gap, by focusing on the called-for attention to reduction of specific stressors. Together, these two facets of the present paper help pave the way toward more effective strategies to combat physician burnout, contributing to the following conclusions.



5 Conclusions

The strength and consistency of the reported evidence support the implementation of cross-coverage, so that physicians are guaranteed, at the very least, one day per week or alternating weekends entirely free from work obligations. Concordantly, an upper limit to weekly work hours including constraints on intrusions into free-time outside work hours is recommended. Work-free, paid vacation of adequate duration as well as appropriately timed and cross-covered rest breaks need to be examined as interventions to protect against physician burnout. The stressors related to work hours and scheduling contribute to high demands among physicians and are associated with increased personal and work-related burnout.

Recognition of the physician's efforts and achievements is a vital and easily implementable intervention. This would counteract underload, thereby diminishing work-related and patient-related burnout.

Radiation exposure and prolonged time spent in inadequate office/workspace adversely impact physician burnout. With the heightened infection risk during the COVID-19 pandemic, untoward physical conditions increased the hazards of physicians' work. An overly heavy exposure to that which is emotionally-disturbing further contributes to the burden. Suicide, whether of a patient, colleague or other coworker, is particularly devastating, as are medical errors that eventuate in lawsuits or other official complaints, for which the physician is often the “second victim”. Supportive counter-measures are indispensable. All these exposures add to the threat avoidant vigilance load, increasing the risk of personal and work-related burnout.

Although conflicts and uncertainty are part and parcel of physicians' work, modifiable stressors exacerbate this burden. Adequate staffing would be pivotal for mitigating many of these. Clerical staff can help offload administrative burden, allowing physicians to focus attention more directly on patients. Information technology staff can aid in devising ways to diminish interruptions, thereby enhancing work flow. Cross coverage among physicians can lower time constraints and ensure separate periods for vital non-clinical tasks. The total conflict/uncertainty score, assessed via the physician-specific OSI impacts heavily on all three types of burnout, as assessed by the CBI.

The total OSI score is a powerful gauge of personal, work-related and patient-related burnout risk among physicians, even when accounting for work directly with patients suspected of acute infection with COVID-19 virus. In clinical practice, lowering the total OSI score has facilitated return to healthier work for physicians suffering from burnout. The MD-specific OSI, developed “for physicians, by physicians” and based upon cognitive ergonomics is useful for guiding participatory action research. Well-controlled trials, with appropriately tailored interventions (77) would thereby help alleviate the scourge of burnout among this profession.
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Introduction: Long-term home nursing care is care for patients who do not qualify for inpatient treatment, and for various reasons are unable or unwilling to receive care in long-term facilities. Patients receiving such care are of various ages, with varying degrees of disabilities that limit their independent functioning. Their condition is caused by chronic diseases, traffic accidents or genetic diseases. In many cases, in a short period of time they turn from being professionally, socially active people to becoming dependent on third parties. Acceptance of one’s own illness can reduce the negative feelings associated with it, allows one to maintain self-esteem and is of great importance for the subjective feeling of life satisfaction.
Aim: The aim of this study was to demonstrate whether a relationship exists among respondents receiving long-term home nursing care between the level of functional capacity, acceptance of illness and subjective assessment of life satisfaction.
Materials and methods: The authors conducted a study among 240 patients under long-term home nursing care in Subcarpathian Voivodeship in Poland. The study used a diagnostic survey as a survey technique. The research tool was a survey questionnaire containing questions on sociodemographic data and standardized research tools: Barthel Scale, Acceptance of Illness Scale (AIS) and Satisfaction with Life Scale (SWLS). Mann–Whitney U test and Spearman’s rho coefficient were used in the statistical analysis. Statistical significance of p ≤ 0.05 was assumed.
Results: The average illness acceptance score determined by respondents according to the AIS scale was 16.11 ± 6.57. The minimum level of illness acceptance in the study group was 8 pts., while the maximum was 40 pts. In the course of the analyses, it turned out that only in the group of patients over 65 years of age, life satisfaction increased as the level of illness acceptance increased. The correlation coefficient was statistically significant (p < 0.001) and showed a clear strength of association (Spearman’s rho = 0.450). In addition, with greater functional capacity, greater life satisfaction can be observed, but in this case, although the correlation was statistically significant (p < 0.05) it is characterized by a weak strength of the relationship (Spearman’s rho = 0.178).
Conclusion: The age of respondents has an impact on life satisfaction of the respondents under long-term home care. The younger the patients, the lower the acceptance of the illness and the worse the evaluation of subjective quality of life. The respondents’ level of independence and the duration of long-term care coverage have a positive effect on the acceptance of the illness and the respondents’ subjective assessment of life satisfaction.
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1 Introduction

The continued growth of the older adult in any population and the lack of multi-generational families are among the many reasons for the need to develop long-term care. According to the WHO definition, long-term care is „a system of activities undertaken by informal (family, friends, neighbors) and/or formal (medical, social) caregivers to ensure that a person who is unable to perform self-care activities maintains the highest quality of life, in accordance with personal preferences and requirements, with the highest possible level of independence, autonomy, participation and personal dignity.” It is believed that the combination of nursing and care services into a single complex coordinated by a nurse specialist provides an opportunity for the development of quality long-term care (1). The complexity of the occurrence of functional changes in chronically ill people and the deficit of self-care and self-care causes them to benefit from various forms of home care (2).

Patients who do not require hospital treatment, but due to health problems require systematic nursing care, are qualified for long-term home care provided by nurses. Long-term home nursing care in Poland is a guaranteed care service, financed by universal health insurance premiums under contracts with the National Health Fund (NFZ), the program has been in existence since 2004 (3). Persons requiring assistance in performing activities of daily living used to be defined as unable to live independently, and nowadays the concept of dependency resulting from damage or impairment of bodily functions that creates the need for constant or long-term care or assistance in performing basic activities of daily living is increasingly used to describe this condition (4). The provider of long-term home care is a nurse who intervenes in nursing, educational, rehabilitative or diagnostic activities. The type and scope of activities undertaken depends mainly on the functional capacity of the patient. Functional deficits concerning both the biological and psychosocial spheres are diagnosed in residents receiving long-term home care (1). Barthel scale is used for assessment of the patient—if 40 points or less is obtained, it means that the patient is qualified for long-term care as one requires constant care.

Functioning with chronic illness poses enormous challenges for patients because it interferes with various bodily functions: physical, mental and social; and thus affecting their quality of life. Chronically ill patients face serious problems such as higher medical expenses, social isolation and loneliness, disability, fatigue, pain, discomfort, feelings of anxiety, anger, hopelessness, frustration, fear, and depression (5).

Effectiveness in coping with chronic illness depends on the type of illness, the patient’s personal resources, and the influence of the physical and social environment (6). Acceptance of one’s own illness can affect the reduction of negative feelings associated with it, reduce stress caused by deterioration of health, and allows to maintain self-esteem. This is of great importance for the subjective perception of quality of life by the person receiving long-term care and the level of his own activity in all spheres (7). It becomes very important to accept the disease, which makes it easier for everyone to function daily in the new reality, to adapt to life with a disability. The concept of disease acceptance is understood as coming to terms with the fact that one is ill and recognizing the need to adapt to the disease and its consequences. Greater acceptance of illness has a positive effect on self-management of health and is associated with a better quality of life for patients (8–10). A person’s quality of life, including both lower-and higher-order aspects, results from a range of activities and experiences, many of which can potentially be affected by care services, depending on the nature of the care tasks undertaken (11). Assessing life satisfaction and acceptance of illness helps identify patients’ real problems and needs, and is one of the most difficult stages of the illness process. It is believed that the higher it is, the better the adaptation and the less psychological discomfort. Reduced levels of acceptance can affect the overall level of satisfaction with life, which is the result of comparing one’s own situation with self-established standards (12).

Numerous studies have identified predictors of life satisfaction among the older adult, such as housing conditions and social support, which can be important factors in life satisfaction (13–18). Many researchers have argued that there is also a relationship between functional capacity and life satisfaction among older people receiving long-term care (19, 20). Most of the published studies are concerned with life satisfaction of people receiving inpatient care, lacking in the area of nursing home long-term care. Therefore, the authors took as an aim of the study to investigate whether in the surveyed group of patients receiving long-term home nursing care, there is a relationship between the level of functional capacity, acceptance of the disease and subjective assessment of life satisfaction. Based on the aim of the study, the following objectives were formulated:

	1. What is level of functional fitness of respondents under long-term home nursing care?
	2. Does the respondents’ functional fitness affect acceptance of chronic disease?
	3. Does life satisfaction depend on the age, acceptance of the disease and functional fitness of the respondents?



2 Materials and methods


2.1 Research design

In the present study, a survey was conducted among 240 patients under long-term home nursing care in Subcarpathian Voivodeship in Poland. A diagnostic survey method was used for measurements. The research tool was a survey questionnaire containing questions on sociodemographic data and standardized questionnaires: Barthel Scale, Acceptance of Illness Scale (AIS) and Satisfaction with Life Scale (SWLS). The survey was conducted between November 2023 and February 2024.



2.2 Research tools


2.2.1 Barthel Scale

The Barthel Scale is used to assess basic activities of daily living. Depending on the extent of independence, the patient is given between 0 and 100 points. The number of points obtained indicates the degree of dexterity deficit and determines his condition and need for care. We evaluated the usefulness of the Barthel questionnaire in the Polish healthcare setting as a reliable tool (α-Cronbach’s coefficient = 0.78 ± 0.89; test–retest correlation coefficient R = 0.93/0.95) for measuring the extent of independence in performing activities of daily living, which was confirmed in a study (21). Patients who scored between 0 and 40 points on the Barthel scale are eligible for care.



2.2.2 Acceptance of Illness Scale

The Acceptance of Illness Scale (AIS), created by Felton et al. of the Center Community Research and Action, Department of Psychology, New York University was used in a Polish adaptation by Juczynski (22). The scale is used to determine the level of acceptance of illness among sick people. It uses eight statements assessing the limitations associated with the disease. Their main objective is recognition of the limitations imposed by the illness, lack of self-sufficiency, a sense of dependence on others and lowered self-esteem. Respondents are given the opportunity to select a response on a scale of 1 to 5, and depending on the number of points obtained, the level of acceptance is assessed—the higher the score, the greater the acceptance and the patient has fewer negative feelings about the disease process. The Cronbach’s alpha internal consistency index was 0.85, with satisfactory constancy of the score at 0.64. The results of the AIS Scale also correlated with the results of other tools that indirectly inform about the acceptance of the disease by different groups of patients (multiple sclerosis, diabetics and people after myocardial infarction). It can be applied to any disease. The greater the acceptance of the disease, the better the adaptation and less psychological discomfort.



2.2.3 Satisfaction with Life Scale

Satisfaction with Life Scale (SWLS) by Ed Diener, Robert A. Emmons, Randy J. Larsen, Sharon Grioffin was adapted by Zygfryd Juczynski (22). The scale assesses the level of the overall life satisfaction index. The respondent determines to what extent each of the questionnaire’s statements applies to his current life situation. Patient can score 5–35 points and the higher the score, the greater the sense of satisfaction with life. The Cronbach’s alpha reliability index of the SWLS, determined in a survey of 371 people, was found to be satisfactory (0.81). The scale’s coefficient of constancy, established in a two-study of a group of 30 people 6 weeks apart, was 0.86. Theoretical accuracy was estimated by analyzing associations with variables that indirectly reflect or influence feelings of life satisfaction.




2.3 Participants

The study included 240 patients receiving long-term home nursing care in southeastern Poland. Respondents who were able to consent to participate in the study were included. This means that communication and home care coverage were possible in all the cases. The authors hand-delivered the prepared paper survey forms to 5 facilities providing home care services to patients. At a meeting with nursing staff, information was provided on the purpose of the study, how to complete the questionnaire with a request to conduct the survey in the home setting. 350 questionnaires were distributed, and after 2 months, 240 correctly filled out were received (68.6%).



2.4 Ethical procedure

The application was favorably approved by the Bioethics Committee of the State Academy of Applied Sciences in Przemyśl (KBPANS 2/2024).



2.5 Statistical analysis

Mann Whitney-U tests and Spearman’s rho coefficient were used in the statistical analysis. Statistical significance of p ≤ 0.05 was assumed.




3 Results

The study included 240 patients under long-term home nursing care. Sociodemographic data are included in Table 1.



TABLE 1 Characteristics of the study group.
[image: Table displaying demographic data on long-term home care patients. Variables include gender, age, place of residence, duration of care, and additional caregivers. Frequencies and percentages are listed. 65.0% are female, with 35.0% male. Age range 18-25 represents 0.8%, above 65 accounts for 65.9%. 54.2% reside in villages, and 53.3% receive 1-5 years of care. Additional care is mostly provided by immediate family at 71.1%.]

When asked about their primary disease entity, respondents indicated as many as 31 different diseases that had been diagnosed in them and warranted long-term home nursing care, due to functional deficits. In younger people, these included post-accident spinal injury 3.2%, spinal muscular atrophy (1.7%) or multiple sclerosis 5.0%. Older people had senile dementia (14.4%), Alzheimer’s disease (5.0%), had suffered a stroke (22.0%), had complications of diabetes—diabetic foot (5.5%) or ulcers of the lower extremities (4.6%). They also had other comorbidities that reduced their functional capacity.

The mean level of acceptance of illness (AIS) in the surveyed group of long-term care patients was 16.11 ± 6.57. The minimum level of acceptance of illness among the respondents was 8 pts., while the maximum was 40 pts. (Table 2).



TABLE 2 Mean level of disease acceptance, life satisfaction, and functional capacity.
[image: Table displaying statistics for three variables: AIS disease acceptance level (8-40), Satisfaction with life SWLS (5-35), and Barthel functional ability (0-40). Each has a frequency of 240. Means are 16.11, 18.62, and 22.61, respectively. Medians are 15.50, 19.00, and 25.00. Standard deviations are 6.57, 6.06, and 12.36. Minimums are 8, 5, and 0. Maximums are 40, 33, and 40.]

Statistical analysis showed that the level of acceptance of illness (AIS), satisfaction with life (SWLS) and functional capacity assessed according to the Barthel scale were not statistically significantly differentiated by gender and place of residence of home care respondents (p > 0.05).

A higher level of functional ability as assessed by the Barthel scale is associated with a higher level of acceptance of the disease (AIS). The relationship is statistically significant (p < 0.001) at the level of Spearman’s rho = 0.267 (Table 3).



TABLE 3 Relationship between level of acceptance of illness and functional performance.
[image: Table showing Spearman's rho for correlation between AIS disease acceptance level and Barthel functional ability. The correlation coefficient is 0.267 and frequency is 240.]

The study showed no relationship between functional capacity, level of disease acceptance and life satisfaction (p > 0.05; Table 4).



TABLE 4 Relationship between respondents’ life satisfaction and level of acceptance of illness and functional capacity.
[image: Table displaying Spearman's rho correlation coefficients and frequencies. For "Satisfaction with Life SWLS (5–35)", the "Barthel functional ability (0–40)" correlation is 0.118 with a frequency of 240, and the "AIS disease acceptance level (8–40)" correlation is 0.354 with a frequency of 240.]

In each age group, which had a size of more than five patients, calculations were made to see if there were statistically significant correlations (p < 0.05) between functional capacity, level of acceptance of the disease and life satisfaction. During the analyses, it was found that only in the group of patients over 65 years of age, life satisfaction increases as the level of disease acceptance increases. The correlation coefficient is statistically significant (p < 0.001) and has a clear strength of association (Spearman’s rho = 0.450). In addition, a higher level of life satisfaction can be observed with higher functional capacity, but in this case, although the correlation is statistically significant (p < 0.05) it is characterized by a weak strength of the relationship (Spearman’s rho = 0.178; Table 5).



TABLE 5 Relationship between age of respondents and level of acceptance of illness, functional ability and life satisfaction.
[image: A table displays correlation data for satisfaction with life versus Barthel functional ability and AIS disease acceptance level, segmented by age groups: 36-45, 46-55, 56-65, and above 65 years. It lists Spearman’s rho correlation coefficients, significance levels, and sample sizes. Barthel functional ability ranges from negative 0.342 to 0.178, and AIS disease acceptance ranges from negative 0.050 to 0.600. Significance values vary, with notable significance in the above 65 group for Barthel functional ability.]

Similarly, in the four categories of time in care, the possible existence of statistically significant (p < 0.05) relationships between functional fitness, level of acceptance of the disease and life satisfaction was checked. When the time of care is less than 1 year, life satisfaction increases as the level of acceptance of the disease and functional fitness increases. The correlation coefficients are statistically significant (p < 0.05) and exhibit moderate strengths of association. In addition, during care coverage from 1 to 5 years with higher levels of disease acceptance, life satisfaction increases. The correlation is statistically significant (p < 0.01) and characterized by moderate strength of association (Spearman’s rho = 0.301). There was no statistically significant correlation between functional capacity and life satisfaction (p > 0.05). Considering the other categories of time of care coverage, there is no statistically significant correlation between the analyzed variables (Table 6).



TABLE 6 Relationship between respondents’ time in care and level of acceptance of illness, functional ability and life satisfaction.
[image: Table displaying correlations between satisfaction with life (SWLS) over different care durations and two metrics: Barthel functional ability and AIS disease acceptance level. The table details Spearman's rho correlation coefficients, significance (two-tailed), and frequency for durations under 1 year, 1–5 years, 6–10 years, and over 10 years.]

Older adult patients have a higher level of fitness; moreover, with longer duration of care, the level of acceptance of the disease increases. The correlation coefficients are statistically significant (p < 0.05) but the strengths of the relationship as determined by Spearman’s rho coefficient were found to be insignificant (Table 7).



TABLE 7 Relationship between age and time of care coverage of respondents and level of acceptance of illness, functional ability, and life satisfaction.
[image: Table showing Spearman's rho correlations for Barthel functional ability, AIS disease acceptance, and satisfaction with life against age and duration of care. For Barthel functional ability, age has a correlation of 0.217 (significance 0.001), and duration of care −0.096 (significance 0.142). AIS disease acceptance shows age correlation −0.013 (significance 0.846) and duration 0.136 (significance 0.042). Satisfaction with life shows age correlation 0.029 (significance 0.663) and duration 0.038 (significance 0.567). Frequency for all variables is 240.]



4 Discussion

The purpose of this study was to demonstrate whether a relationship exists between the level of functional capacity, acceptance of illness and subjective assessment of life satisfaction among a surveyed group of patients receiving long-term home nursing care. Reviewing the literature, it was found that researchers rarely address the issue of disease acceptance and quality of life for patients receiving long-term home care. There are almost exclusively analyses relating to patients who receive this care, but within nursing and treatment institutions.

In the course of analyses conducted in the present study, it was found that only in the group of patients over the age of 65 did an increase in disease acceptance correlate with a higher level of life satisfaction. In the younger group, these relationships were not statistically significant. Kowalska et al. demonstrated that there is a correlation between the degree of disease acceptance and the functional capacity of older adult respondents. The poorer the initial functional status, the lower the level of disease acceptance (7), a finding that is confirmed by other studies (23).

Jankowska-Polanska et al. (24) also found that disease acceptance has a significant impact on patients’ quality of life scores—the higher the acceptance, the higher the quality of life score. By accepting one’s chronic disease, the patient adapts to it more easily, which can improve one’s overall quality of life and reduce one’s hospital stays (25, 26). In the present study, the levels of disease acceptance, life satisfaction, and functional capacity did not differ significantly based on gender or place of residence among respondents receiving home care. Other authors also have shown that the level of functional performance of the subjects was not dependent on sociodemographic factors and the time of coverage of long-term home care. The level of functional performance of the subjects was influenced by the type of chronic disease they had (18).

A study of patients receiving long-term home care for mechanically ventilated patients using non-invasive and invasive methods provides insight into the impact of the treatment method used on patients’ level of disease acceptance and life satisfaction. The study showed that the level of disease acceptance and life satisfaction among the patients surveyed was at an average level. Statistical analysis showed that higher levels of disease acceptance were associated with higher life satisfaction (6). In studies conducted in a residential long-term care facility, the obtained health status results were directly proportional to the subjective assessment of quality of life (27). Another study analyzed the relationship between fitness and environmental factors and life satisfaction showed that the effect of functional independence on life satisfaction was not significant. Support from the environment was also important for respondents to improve life satisfaction for older people with care needs. The results of this study suggest that in order to maintain and improve life satisfaction among older adults with care needs, it is important to focus on environmental factors and support them to promote participation in desired activities, rather than improving their functional independence (28). Respondents in a study of patients with rheumatoid arthritis during disease exacerbation reported low and moderate levels of life satisfaction, patients in remission had moderate results, while those in the control group described their level of life satisfaction as high and moderate (29).

Kieltyka et al. conducted a research to compare selected aspects of quality of life in older adult people with chronic illnesses who are in institutional care and those who remain in their own homes. The authors proved that respondents of treatment and care facilities rated lower satisfaction with their quality of life and their health compared to seniors staying at home under family care. Significantly better quality of life in four domains was found in the group of seniors staying in their own homes compared to the wards of a care facility (30). It can be concluded that the environment in which patients reside may be crucial to their sense of quality of life.

In the present study, among younger individuals with a shorter duration of care, an increase in disease acceptance and functional capacity was associated with higher life satisfaction. A significant predictor was the desire to regain full functional capacity and return to previously held social roles.

As already mentioned, most of the publications addressing the problems of chronically ill people receiving home care address only selected aspects, most often functional impairment. A recent Canadian study found that between 23% and 54% of home care clients have unmet functional and supportive care needs (31). Expanding care to include needs that maintain independence, such as access to assistive technology and removal of architectural barriers, can significantly improve disease acceptance and life satisfaction (32).



5 Conclusion

The results proved that the functional fitness of the respondents depends on their age, older respondents have better fitness. The respondents’ higher level of fitness influences greater acceptance of the disease as well as an increase in their life satisfaction. The age of respondents has an impact on the quality of life of long-term care patients surveyed. The younger the patients, the lower the acceptance of the disease and the worse they evaluate their subjective quality of life. The respondents’ level of independence and the duration of long-term care coverage affect the acceptance of the disease and the respondents’ subjective assessment of their quality of life.



6 Limitations of the study

The results of the conducted study are based on solid foundations; however, certain limitations should be acknowledged. The study focused on a group of patients receiving home-based long-term nursing care, encompassing individuals of varying ages and with different medical conditions. Due to the considerable diversity of these conditions, they were not included in the present work, which may limit the significance of comparisons between different populations. Individual responses to chronic illnesses and the circumstances necessitating long-term care vary, making such comparisons potentially less reliable.

Additionally, the small sample size may restrict the generalizability of the findings. Further multi-center studies are necessary to enhance the applicability of the results. Methodological limitations also include the cross-sectional design of the study, which prevents the identification of causal relationships between variables. Furthermore, reliance on self-assessment questionnaires, the voluntary nature of participation, and the unknown reasons for non-returned surveys may affect the representativeness of the sample.

Results can be cautiously generalized to patients in other regions or countries with some limitations. Factors such as regional health care infrastructure, local support systems and cultural attitudes toward long-term care may affect the results. Expanding the study to multiple regions or countries with diverse health care systems will provide more robust and generalizable results.
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Introduction: Healthcare personnel (HCP) face high risks of airborne infections, including coronavirus disease 2019 (COVID-19), tuberculosis, and measles. Filtering facepiece respirators (FFRs) are critical for protection but require an adequate fit for effectiveness. Limited studies have explored the fit performance of different FFR designs in Southeast Asian populations. This study evaluates fit factors and pass rates of flat-fold, cup-shaped, and three-panel flat-fold respirators among Thai HCP and examines the influence of facial anthropometry on fit outcomes.
Methods: A cross-sectional study was conducted with 223 HCP at a university hospital in Chiang Mai, Thailand. Quantitative fit testing of three NIOSH-certified N95 respirators—flat-fold, cup-shaped, and three-panel flat-fold—was performed using a TSI Portacount Pro+ 8,038 device. The Occupational Safety and Health Administration (OSHA) Condensation Nuclei Counter protocol, comprising bending, talking, and head movement exercises, was followed. Fit factors, calculated as the harmonic mean, required a passing threshold of ≥100. Twenty-two facial anthropometric dimensions were also measured. Statistical analyses included the Kruskal–Wallis test, Fisher’s exact test, and logistic regression.
Results: Pass rates were 5.4% for flat-fold respirators (median fit factor [FF]: 25), 51.1% for cup-shaped models (median FF: 104), and 82.5% for three-panel flat-fold designs (median FF: 191), with significant differences (p < 0.001). The three-panel flat-fold maintained FF values near 200 across exercises. Anthropometric predictors varied by FFR type: head length (Adj. OR: 1.16) and nose length (Adj. OR: 1.28) influenced flat-fold models, while nasal bridge breadth (Adj. OR: 1.11) affected cup-shaped models.
Conclusion: The three-panel flat-fold respirator exhibited superior adaptability, highlighting its potential as the preferred choice for Thai HCP. The low pass rate of flat-fold designs underscores the need for region-specific respirator designs. Findings emphasize the importance of localized fit testing and the development of regional fit test panels to enhance protection. Further research is needed to explore fit retention, comfort, and usability in real-world conditions.
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1 Introduction

Healthcare personnel (HCP) are at a heightened risk of exposure to respiratory infections such as tuberculosis, measles, and COVID-19, which are primarily transmitted via droplet and airborne routes (1). To mitigate these risks, the use of well-fitting respiratory protection equipment is critical. The COVID-19 pandemic has underscored the significance of respiratory protection, with numerous studies demonstrating its efficacy in reducing respiratory infection rates in both public and healthcare settings (2, 3). However, the effectiveness of respirators depends not only on their filtration efficiency but also on their fit (4). Poor fit compromises the protective factor, allowing for inward leakage and diminishing overall effectiveness. Thus, respirator selection and fit-testing are pivotal in ensuring maximum protection (5, 6). The National Institute for Occupational Safety and Health (NIOSH) emphasizes the necessity of fit testing to confirm that respirators provide adequate protection to individual users. Fit-testing evaluates whether a particular respirator model is suitable for an individual’s facial structure, taking into account compatibility and minimizing leakage (5). As respirators vary widely in type, shape, and design, healthcare settings commonly employ various filtering facepiece respirators (FFRs) such as cup-shaped, duckbill, flat-fold, and multi-panel flat-fold designs (7). Each shape may offer a distinct user experience and fit factor, which can influence overall protection. Fit tests are essential for selecting a respirator that properly fits the wearer (8). It is crucial to conduct a fit test on FFRs before their use. Despite this, many workers in Thailand still rely on respirators that have not been chosen based on a fit test.

Facial anthropometry, sex, age, ethnicity, weight, and experience of the wearer are factors known to influence the fit factor (9–15). NIOSH recommends bivariate anthropometric dimensions, including face length and face width, for fit assessments (11). However, other studies suggest that dimensions such as face length and lip length may be more relevant for half-face respirators (12). Although some previous studies have examined fit performance and facial anthropometrics among Asian regions, such as China, the Republic of Korea, Malaysia, and Iran (13–19), there remains a significant knowledge gap among the Thai population. Given the diversity of facial anthropometry across different Asian populations, findings from other regions may not be directly applicable to Thailand. Understanding the specific fit characteristics of Thai HCP is essential for ensuring optimal respiratory protection.

To address this gap, this study evaluates the fit factors of various FFR designs and their pass rates among healthcare personnel in a Thai university hospital setting. Additionally, it provides preliminary data on Thai anthropometric dimensions, which remain under-researched. These findings may help inform FFR selection criteria and support the design of respirators tailored to the Thai population, addressing the current challenges in respirator compatibility. We hope the results will offer optimal protection, ensuring the safety of frontline workers against respiratory threats.



2 Method


2.1 Participants and data collection

Participants were recruited through voluntary response sampling from the University Hospital’s HCP. The inclusion criteria were HCP at risk of respiratory infection. The exclusion criteria included participants who intended to quit the study, had health conditions restricting the use of tight-fitting respirators, or had facial hair. Since facial hair can interfere with the respirator seal, full beards or styles crossing the sealing surface were excluded, in accordance with OSHA 29CFR 1910.134(g) (1)(i)(A) and NIOSH guidance (20, 21). Only participants with facial hairstyles deemed acceptable per the CDC/NIOSH (e.g., trimmed mustaches not interfering with the seal) were included. The study was conducted in accordance with the principles outlined in the Declaration of Helsinki and received approval from the Research Ethics Committee, Faculty of Medicine, Chiang Mai University, Thailand (Study Code: COM-2564-08382). All participants provided written informed consent before their inclusion in the study. The sample size was pre-determined for a fixed-effect, omnibus one-way ANOVA or Kruskal–Wallis test to assess differences in fit factor scores across the three mask types. G*Power software (version 3.1.9.7) was used, specifying a standardized effect size of 0.25, an alpha level of 0.05, and a power of 0.9. The calculated sample size is at least 207 samples. A total of 223 participants participated in the study, with no volunteers excluded. Basic characteristic data of participants, including age, sex, working information, health condition, history of facial surgery, and denture, were collected via questionnaires. Each participant was tested with three FFRs during one visit to the laboratory. Prior to testing, all participants received training from qualified staff on the correct use of respirators.



2.2 Respirators

A total of three NIOSH-certified N95s available in Thailand and commonly used in the medical industry, especially by HCP, were selected for this study. The selected FFRs represented three distinct designs: flat-fold, cup-shaped, and three-panel flat-fold. The three-panel flat-fold FFR used in this study was labeled as one-size-fits-all. The flat-fold and cup-shaped FFRs did not indicate sizing options, and only one standard size per model was available, consistent with routine hospital supply. Each participant underwent a fit test with all three FFR models.



2.3 Fit test protocol

The quantitative fit testing process was carried out using quantitative respirator fit testers (TSI Portacount Pro+ 8,038, USA), following a modified Condensation Nuclei Counter (CNC) protocol as outlined in OSHA 29CFR 1910.134 (20). This protocol comprised four exercises—bending, talking, turning the head side-to-side, and moving the head up and down.

The overall fit factor was calculated using the harmonic mean of the fit factors from each exercise. A test was considered successful if the overall fit factor met or exceeded the minimum threshold of ≥100.

Fit factor calculations were based on the following:

Calculation of fit factor (22).

[image: Mathematical formula showing FF equals the sum of CB and CA, divided by two times CR.]

CB: Particle concentration in the ambient sample before the respirator sample.

CA: Particle concentration in the ambient sample after the respirator sample.

CR: Particle concentration inside the respirator sample.

The overall fit factor was derived as follows:

[image: Formula displaying "Overall Fit Factor" equals the reciprocal of the sum of the reciprocals of FF1, FF2, FF3, and FF4.]

Where:

FFx = Fit factor for a test cycle.

The fit tester was prepared before each test by thoroughly cleaning the testing tube and performing a daily system check using the Portacount device. To ensure sufficient ambient particles for accurate measurements, a controlled particle generation method was employed when necessary. This involved introducing a salt aerosol or ambient particle enhancer, following OSHA and NIOSH fit-testing guidelines, to maintain an adequate particle concentration within the test environment (20).

The test was conducted in a closed room (15 m2) with an air temperature of 25°C and humidity of approximately 60–70%.

To ensure accurate results, participants were required to be in good physical health and to refrain from smoking, eating, or drinking for at least 30 min before the test. Additionally, all participants received training on proper respirator donning and were assessed by well-trained occupational health staff before testing (23, 24).



2.4 Anthropometric measurement

The 22 facial anthropometric dimensions were selected based on the study by Lee et al. (25), which was extensively reviewed and selected from 109 dimensions related to half-face mask design. The 22 measured dimensions were as follows: head height, head breadth, head circumference, face length, lower face length, sellion-bottom lip length, bottom lip-menton length, nasal bridge-menton length, nasal bridge-chin length, chin-menton length, nose length, nose protrusion, face width, chin width, maximum nasal bridge breadth, nose width, lip width, bitragion-menton arc, bitragion-subnasal arc, bizygomatic menton arc, and menton-chin arc (Figure 1). The measurement was collected by spreading caliper, sliding caliper, and measuring tape.

[image: Six images display three types of face masks. The top left and bottom left show white flat-fold masks; the top center and bottom center show blue cup masks; the top right and bottom right show white three-panel flat-fold masks.]

FIGURE 1
 The filtering facepiece shapes.




2.5 Statistical analysis

Descriptive analysis was used to describe the fit factor and pass rate of each FFR. ANOVA or the Kruskal–Wallis test was used to analyze the difference in pass rates between each FFR. Fischer’s exact test and the t-test were used to evaluate the association of fit test passing and characteristic or anthropometric dimensions as appropriate. Multiple logistic regression was used to determine the degree of association between the fit test passing and anthropometric dimensions after adjusting the general characteristics, expressed as the adjusted odds ratio (Adj.OR) with 95% confidence intervals (CIs) and p-value (see Figure 2).

[image: Facial anthropometry diagram showing a front and side view of a face with measurement lines for various dimensions such as head height, width, length, and circumference. Each measure is numbered and corresponds to a detailed list on the right, including terms like sellion-menton length, chin width, and bizygomatic-menton arc.]

FIGURE 2
 The facial anthropometric diagram showing the 22 measured dimensions, which were selected, adapted, and illustrated based on the study by Lee et al. (25).





3 Results


3.1 The fit pass rates in different FFRs

The overall fit pass rate for all three FFRs was 86.9%. The pass rates for individual models were as follows: 5.4% for the flat-fold model [median Fit Factor [FF]: 25; interquartile range (IQR): 12–53], 51.1% for the cup model (median FF: 104; IQR: 27–200), and 82.5% for the three-panel flat-fold model (median FF: 191; IQR: 117–200). The difference in pass rates among the three FFRs was statistically significant (p < 0.001) (Figure 3).

[image: Box plot comparing fit factors of three mask types: Flat-fold (A), Cup (B), and Three-panel flat-fold (C). The Flat-fold shows the lowest median fit factor with several outliers, while the Cup and Three-panel flat-fold have higher median values. The Cup has a wide range, and the Three-panel flat-fold shows the highest consistency with a slightly higher median than the Cup. Statistical significance is noted with p-values less than 0.0001.]

FIGURE 3
 The overall fit factor in different FFRs.


Among the participants, the majority were female nurses. Analysis of the characteristics of those who passed the fit test revealed no significant factors associated with passing the flat-fold FFR. However, male participants, those with beards or mustaches, and taller individuals were more likely to pass the fit test for the cup-shaped FFR. Younger participants and those with shorter work experience showed a higher likelihood of passing the fit tests for both the cup-shaped and three-panel flat-fold FFRs (Table 1).



TABLE 1 Characteristics of participants.
[image: A table comparing characteristics across flat-fold, cup, and three-panel flat-fold mask types. Characteristics include gender, job, facial surgery, facial hair, denture use, age, working experience, height, weight, and body mass index (BMI). Pass and not pass counts and percentages are shown for each mask type with corresponding p-values. Significant differences (p < 0.05) are noted with an asterisk.]

The FF values for the flat-fold, cup, and three-panel flat-fold models varied across the four fit test exercises. During the bending exercise, the FF values were 24 (IQR: 8–62), 101 (IQR: 23–200), and 200 (IQR: 107–200). In the talking exercise, the values were 42 (IQR: 21–71), 168 (IQR: 44–200), and 200 (IQR: 137–200). For the head side-to-side movement, the values were 28 (IQR: 12–57), 146 (IQR: 38–200), and 200 (IQR: 146–200). Finally, during the head up-and-down exercise, the FF values were 22 (IQR: 10–53), 93 (IQR: 27–200), and 200 (IQR: 97–200) (Figure 4).

[image: Box plot showing the comparison of particle leakage across different mask types during various activities: bending over, talking, head side to side, and head up and down. Flat-fold is shown in pink, cup in blue, and three-panel flat-fold in green. The Y-axis represents particle count from 0 to 200, with a dashed line marking 100.]

FIGURE 4
 Fit factor in each position among different FFRs.




3.2 Anthropometric influences on mask fit

The average measurements of 22 anthropometric dimensions among participants who passed and did not pass the fit tests for each mask type are summarized in Table 2. Significant dimensions associated with passing the fit test for the flat-fold FFR included head length, nose length, menton-chin arc, and sellion-bottom-lip length. For the cup-shaped FFR, maximum nasal bridge breadth emerged as a significant factor, while head length was associated with passing the fit test for the three-panel flat-fold FFR.



TABLE 2 Characteristics of anthropometric dimension.
[image: Table comparing various craniofacial characteristics across three types of masks: Flat-fold, Cup, and Three-panel flat-fold. For each mask type, results are divided into "Pass" and "Not pass" categories, with means and standard deviations given for measurements such as head height, breadth, and length, among others. P-values indicate statistically significant differences, with a note highlighting significance where p-value is less than 0.05.]

Significant associations were observed after adjustment for personal characteristics in the multiple logistic regression analysis. For the flat-fold FFR, head length (Adj. OR = 1.16, p = 0.037), sellion-bottom lip length (Adj. OR = 1.70, p = 0.023), bottom lip-menton length (Adj. OR = 1.45, p = 0.039), and nose length (Adj. OR = 1.28, p = 0.029) were significantly positively associated with passing the fit test. Conversely, the menton-chin arc (Adj. OR = 0.73, p = 0.019) was significantly negatively associated with passing the fit test. For the cup-shaped FFR, maximum nasal bridge breadth showed a significant association (Adj. OR = 1.11, p = 0.037). The three-panel flat-fold FFR demonstrated fewer negatively significant predictors, with head length showing a borderline association (Adj. OR = 0.95, p = 0.022) (Table 3).



TABLE 3 The association of anthropometric dimension with mask fit.
[image: A data table comparing facial characteristics across three mask types: flat-fold, cup, and three-panel flat-fold. It includes adjusted odds ratio, confidence interval, and p-value for each characteristic. Significant p-values are noted with an asterisk for flat-fold (Sellion-Bottom lip length, Bottom lip-Menton length, Nose length) and cup (Head length, Menton-Chin arc).]




4 Discussion


4.1 The fit pass rates

The highest fit test pass rate of the current study was observed for the three-panel flat-fold model, while the lowest was for the flat-fold model. However, the overall fit test pass rate, defined as passing at least one out of three respirators tested, in the current study was 86.9%. This is relatively high compared to a systematic review of respirator use during the COVID-19 pandemic, which reported that 67.86% of studies observed fit pass rates exceeding 50%. Among those studies, the highest pass rate recorded was 98.2%, while the lowest was 1.1%. These findings highlight the considerable variability in fit test outcomes for FFRs and emphasize the critical importance of appropriate selection and fitting to achieve effective respiratory protection (6). The fit test pass rate is influenced by various factors, including respirator type, user demographics, and working conditions (12). Offering multiple respirator options may also increase the likelihood of finding a suitable fit for each participant. Our study demonstrates differing fit pass rates across three types of FFRs, each yielding distinct pass rates in various directions. This variation underscores the importance of strategic planning in providing appropriate FFRs for the Thai or Southeast Asian population. By analyzing the fit effectiveness of multiple respirator types, we can better tailor facemask provisions to enhance respiratory protection among diverse user groups in the Thai or Southeast Asian population. The current study has conducted three different shapes of the respirator, which is commonly used in Thailand. The variability in fit pass rates across masks warrants further investigation in diverse settings, which is important for the fundamental designing of the best-fit shape FFRs in the future.

Our study reported a pass rate of 5.4% for flat-fold masks, with a median FF of 25 ± 30.8, which is considerably lower than the results from other studies. For instance, studies from other regions in Australia report pass rates ranging from 18 to 57% for different flat-fold mask models (8, 26). The study in Asia also reported a higher pass rate. Zhang et al. (16) reported a significantly higher pass rate of 51.8% for two flat-fold FFR models tested in China, with FF values of 92.2 and 121. Similarly, the study from Hong Kong showed a high pass rate for flat-fold nanofiber N95 at 78.8% (27). The most similar report to our study was a study in Iran, which also demonstrated a low pass rate of 9% across 14 flat-fold mask models, with rates ranging from 0 to 27% and an average FF of 30 (19).

In comparison, the cup-shaped FFR in our study demonstrated a higher pass rate of 51.1%, with a median FF of 104 ± 77.3, outperforming flat-fold masks. Our result was similar to that of other studies from Asia. A study conducted in Malaysia reported a slightly higher pass rate of 57%, with a geometric mean (GM) FF of 79.64 ± 2.65. Similarly, Zhang et al. (16) reported a comparable pass rate of 57.1% (FF 121.5) among Chinese participants. The current highest pass rate among the Asian studies was reported in Hong Kong at 60.8% (28). However, the study by Fakherpour et al. (19) in Iran observed a much lower pass rate of 16.2%, with an average FF of 48. Studies from other regions have reported higher pass rates; for instance, a study by Ng et al. from Australia reported a higher pass rate of 65% (16, 18, 26).

The three-panel flat-fold respirator achieved the highest pass rate in our study, at 82.5% (median FF 191 ± 58.7), which is in concordance with the other studies from Asia that showed 74.1 and 65.0% pass rates reported in 135 Malaysian samples (including Malays, Chinese, and Indians) (GM FF 122.24 ± 2.50) and in 638 Hong Kong Chinese samples of healthcare students, respectively (18, 28). A Canadian study on a multi-ethnic population correspondingly reported a high pass rate of 75% for three-panel flat-fold masks (29). Notably, some studies from other regions reported near-perfect pass rates, such as those by Ng et al. (26) at 96.4% and Williams et al. (30, 31) at 99.2%, with all tested mask types achieving FF values above 166. Variations in fit pass rates across studies may be attributed to differences in sample demographics, testing protocols, or mask models used.

The findings of this study reveal significant differences in fit test pass rates across respirator shapes, with the three-panel flat-fold design outperforming cup-shaped and flat-fold masks. This trend aligns with previous studies, which often report the highest pass rates for three-panel flat-fold designs (32). The superior performance of three-panel designs may be attributed to their greater adaptability to diverse facial shapes, whereas the semi-rigid structure of cup-shaped FFRs and the limited vertical length of flat-fold FFRs may hinder their adaptability (32). However, mask design should not only prioritize fit but also consider other essential factors, such as wearer comfort, durability, and overall usability. Balancing these properties is critical to the development of effective and user-friendly respirators.



4.2 Anthropometric influences on mask fit

This study is the first in Thailand to evaluate facial anthropometric dimensions, an important factor influencing mask fit, as highlighted in several previous studies (12, 16, 17, 29, 33–37). The National Institute of Occupational Health (NIOSH) developed a Respiratory Fit Test Panel (RFTP) to ensure that respirators provide effective protection across diverse facial dimensions. The NIOSH RFTP employs bivariate analysis of two primary facial measurements—face length (menton-sellion length) and face width (bizygomatic breadth)—and applies Principal Component Analysis (PCA) to 10 facial dimensions significantly associated with respirator fit (11).

The current study, however, identified that the fit of different mask shapes may be associated with distinct anthropometric dimensions. Specifically, four dimensions—head length, chin-menton length, sellion-to-bottom-lip distance, and nose length—were associated with flat-fold FFR fit passing. In contrast, the cup-shaped FFR and three-panel flat-fold FFR were each associated with a single dimension, maximum nasal bridge breadth, and head length, respectively. In contrast, the study by Khairul Hasni et al. (18), conducted in Malaysia, identified significant positive associations between fit factors of various FFRs and facial dimensions such as nose protrusion, nasal root height, and the subnasale-sellion distance. Conversely, negative associations were observed with dimensions such as menton-sellion distance, bigonial breadth, and nose breadth (18). Similarly, the study by Zhang et al. (16) reported results that differed from the current study but partially aligned with the NIOSH bivariate model. Their findings indicated that fit rates were positively influenced by facial length, whereas a negative impact was observed for the bitragion-submandibular arc (16). The suitability of the NIOSH RFTP for non-Western populations remains inconclusive, even in studies conducted within the same region. For instance, Chen et al. (38) found that 95% of workers in a Chinese survey fell within the NIOSH bivariate and PCA parameters, although the distribution of participants across the panel was uneven. Similarly, Yang et al. (39) reported that the facial dimensions of Chinese individuals tend to be shorter and wider than the American dimensions defined by the NIOSH RFTP. Moreover, Seo et al.’s (17) study in the Republic of Korea revealed that the fit test results did not vary when using the NIOSH facial categories, suggesting that the NIOSH bivariate panel does not adequately represent the facial sizes of Korean HCP.

Locally, there is limited evidence on head and facial anthropometric data to inform the development of face mask designs suitable for the Thai population. Furthermore, no relevant data are available from neighboring countries, apart from a single study conducted on a multi-ethnic population in Malaysia (40). This study provides preliminary anthropometric data, highlighting the need to evaluate the mask design for the Thai population. While further research is required, the findings indicate that the three-panel flat-fold design offers better-fit potential and may inform regionally optimized respirator design. These results also underscore the importance of developing a localized RFTP tailored to the facial characteristics of the Thai population. Such efforts could ensure that mask designs provide an adequate fit for local users and may also support the creation of a regional RFTP to address the needs of Southeast Asian populations with similar facial dimensions (41). Future research should focus on validating localized RFTPs and assessing their effectiveness in improving mask fit for Southeast Asian populations.



4.3 Head movements and leakage

The fit testing also provided data on various positions representing typical activities during mask usage, including breathing, bending, head movements (up-down and side-to-side), and talking (20). The results revealed a trend of lower fit factor during bending and head-up or head-down movements. While specific studies detailing the exact reasons for lower fit factors during the bending-over exercise are limited, the consensus is that movements causing significant changes in head and neck positions, such as bending over, can affect respirator fit (42). The protective efficiency of masks diminishes with head movements, such as bending, speaking, lateral and vertical motions, and facial expressions such as grimacing. These actions disrupt the seal by altering the interface between the mask and the wearer’s face, leading to additional leakage points. The degree of efficiency loss is strongly influenced by the quality of the initial fit and the compatibility between the mask design and the wearer’s facial anatomy (43–45). Identifying leakage points is essential for improving the fit of filtering facepiece respirators (FFRs). Prior research utilizing head-form simulations for cup-shaped FFRs has identified the nose clip as the most common leakage site (46). Consistent with these findings, our study observed that individuals with a wider nasal bridge demonstrated significantly higher pass rates with cup-shaped FFRs. This could be due to a reduced need for molding around the nose area, resulting in a better seal than individuals with narrower nasal bridges. Therefore, mask design processes should prioritize adjustments around the nose clip to ensure it can accommodate variations in nasal dimensions across the target population.




5 Strengths and limitations

This study is the first to compare the fit pass rates of different FFR designs among Thai HCP and provides preliminary anthropometric data specific to this population. These findings offer a foundation for developing improved respirator designs and a localized respiratory fit test panel tailored to the Thai population. The study addresses a critical issue in Southeast Asia, where respirators are often imported and not optimized for local facial features, making the results regionally significant.

However, the study has several limitations. It was conducted in a single university hospital, which may limit the generalizability of the findings to HCP in other healthcare settings. The sample predominantly consisted of Thai HCP, potentially limiting the applicability of the findings to multi-ethnic populations or regions with greater facial diversity. Additionally, only three NIOSH-certified N95 respirator models were tested, which may not represent the full range of respirators available in the market. The study focused exclusively on fit without assessing key factors such as comfort, breathability, and usability—which play a critical role in ensuring user compliance (47). Furthermore, the cross-sectional design captures a single point in time without accounting for changes in fit over prolonged use.

Future studies should adopt a multi-center design to include HCP from various institutions across Thailand, enhancing the generalizability of the findings. Expanding to diverse healthcare settings, such as rural hospitals and private clinics, would provide a broader representation of workplace conditions and demographics.

Longitudinal studies are needed to assess changes in fit over time and the impact of repeated use. Research should also explore fit testing among vulnerable populations, such as children and older adult individuals, and evaluate usability and comfort in real-world conditions.

Additionally, developing a regional respiratory fit test panel specific to Southeast Asia is crucial to guide respirator design and ensure optimal protection for diverse user groups.



6 Conclusion

This study provides valuable insights into the fit test performance of three commonly used disposable respirator designs in Thailand: flat-fold, cup-shaped, and three-panel flat-fold. Among them, the three-panel flat-fold design showed the highest fit test pass rate, followed by the cup-shaped and flat-fold designs, likely due to its greater adaptability to various facial shapes. These findings highlight the potential benefit of considering local anthropometric variations in respirator design and the need for further investigation into the applicability of existing global standards, such as those developed by NIOSH, to Thai and Southeast Asian populations.

The study also identified key factors influencing fit, including head movements and specific facial dimensions, particularly around the nasal bridge, which is a common site for leakage. These observations suggest that improving design features, such as the adjustability of the nose clip, could enhance fit and protective efficiency. While the results suggest that providing multiple respirator options may increase the likelihood of achieving a proper fit, further research is needed to confirm these findings and explore the development of localized Respiratory Fit Test Panels (RFTPs) tailored to the facial dimensions of the Thai population. This study contributes preliminary data that may inform future efforts to optimize respirator fit in Thailand and neighboring regions.
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Introduction: Implicit absenteeism is a growing concern among nurses, as it may reduce nursing productivity and affect the quality of nursing services and patients’ health. This study aimed to investigate the status and influencing factors of implicit absenteeism among female nurses in neonatal units and to explore the correlations between compassion fatigue, grit, and implicit absenteeism.
Method: An anonymous online questionnaire was administered to female nurses in a neonatal unit from August to October 2024 using the General Information Questionnaire, Stanford Implicit Absenteeism Scale, Compassion Fatigue Short Scale, and self-reported short Grit Scale (Grit-S).
Results: In total, 269 female neonatal unit nurses were included in our study. The implicit absenteeism score of female neonatal nurses was (14.41 ± 4.08). Age, education, and years of work experience were the main factors influencing implicit absenteeism among female nurses in the neonatal unit (all p < 0.05). In addition, implicit absenteeism was positively correlated with compassion fatigue (r = 0.672, p < 0.01) and grit (r = 0.420, p < 0.01). Additionally, compassion fatigue was positively correlated with grit (r = 0.559, p < 0.01).
Conclusion: Female nurses in neonatal units have high rates of implicit absenteeism. Clinical managers should pay particular attention to the implicit absenteeism and physical and mental health of female nurses with bachelor’s degrees or above, those over 30 years of age, and those with more than 10 years of work experience. Simultaneously, governments and healthcare organizations need to develop interventions to promote the physical and mental health of nurses, reduce implicit absenteeism, and further contribute to the stable development of the nursing workforce.
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1 Introduction

Neonatal nurses play a crucial role in reducing neonatal mortality and improving the quality of child survival (1). The World Health Organization has shown that higher numbers of female nurses and health service coverage are negatively associated with infant mortality (2). However, owing to the complexity and specialized nature of neonatal care, they can pose multiple stressors and challenges. According to the Cognitive Activation Theory of Stress (CATS) (3), prolonged and excessive stress may be detrimental to individuals (4). One of the critical issues to consider is the implicit absenteeism of nurses (coming to work when sick), which may seriously affect the quality of care and neonatal safety (5).

Implicit absenteeism is defined as when an employee is physically present at work despite experiencing physical or mental health problems (6). This results in unsatisfactory work performance, despite apparent attendance. Previous studies (7) have shown that implicit absenteeism among nurses is strongly associated with falls, medication errors, and lower quality of care. It may also trigger a deterioration in nurses’ health status, leading to additional negative impacts, such as impaired health productivity and economic losses (8). A cross-sectional study by Dhaini et al. (9) on absenteeism and implicit absenteeism and their relationship with the psychosocial work environment among 3,176 caregivers in Switzerland found that the rates of absenteeism and detection of implicit absenteeism among caregivers were 15.6 and 32.9%, respectively. In China, implicit absenteeism is common among intensive care unit nurses (8). Nurses may refuse to take time off due to a “sense of duty,” but prolonged resource overdrafts can exacerbate implicit absenteeism (10), as grit may evolve into “excessive persistence” (11).

Grit is an essential psychological quality (12) that plays a crucial role in nurses’ job competence, job satisfaction, and overall performance (13). This is because it increases nurses’ willingness to return to work, thereby reducing turnover and increasing retention (14). A study of 514 registered nurses in Finland reported moderately high grit levels (mean = 3.82, SD = 0.44) (15). Another study of 231 nurses from 11 blood purification centers in China found moderate levels of nurse grit (16). The Job Demands-Resources (JD-R) model proposed by Bakker and Demerouti at the turn of the century (17) states that job resources, including grit, motivate individuals to create positive work outcomes and reduce mental health problems and burnout. However, excessive levels of grit seem to cause nurses who are instantly physically exhausted and stressed to continue to work despite the frustrations and difficulties they may encounter in the work environment (14). However, this seems to have significantly increased hidden absenteeism among nurses. Currently, no studies are available on grit among neonatal intensive care unit (NICU) nurses. The relationship between perseverance and hidden absenteeism remains poorly understood and requires further study.

For neonatal nurses, close contact with babies and providing comprehensive physical, psychological, social, and cultural care to them and their families require significant physical and emotional commitment (18). It is common knowledge that compassion occurs when nurses are emotionally drained from empathy while helping. Compassion can help nurses put themselves in the patients’ shoes, better understand patients’ emotions, and alleviate their suffering (19). However, nurses are chronically exposed to resuscitation situations and trauma in children (4). Compassion fatigue occurs when the total amount of compassion exceeds the nurse’s ability to recover and cope (20). The JD-R model states that high workloads and stress can lead to individuals experiencing burnout at work, impairing their physical health and causing them to attempt to maintain their job performance through implicit absenteeism. This may further increase implicit absenteeism among nurses (21). A study from Australia suggested that improving compassion fatigue in emergency department nurses might help limit nurse burnout, a concept closely related to implicit absenteeism (22). Therefore, as researchers increasingly recognize the value of clinical nurses’ mental health, exploring the possibility of empathy fatigue is crucial for understanding their implicit absences.

However, based on the above literature review, we found little research on implicit absenteeism among neonatal nurses. Therefore, using the JD-R as our theoretical framework, this study aimed to explore the relationship between implicit absenteeism, grit, and compassion fatigue among female nurses in a neonatal unit. This may provide important insights for interventions aimed at improving implicit absenteeism among nurses. The key terms used in this study are listed in Table 1.



TABLE 1 Descriptors for key terms.
[image: Table with two columns and three rows. Key term: "Implicit absenteeism" described as employees working despite illness, reducing productivity. "Grit" defined as passion for long-term goals. "Compassion Fatigue" described as depletion from caring for distressed patients.]



2 Methods


2.1 Participants and study design

This study was conducted between August and October 2024 using a purposive sampling method from a tertiary-level maternal and child healthcare hospital with 307 neonatal beds in Chengdu, Sichuan Province, China. The inclusion criteria for the study population were (1) female nurses in the neonatal unit, (2) working for >1 year, and (3) voluntary participation in the survey. The exclusion criteria were: (1) nurses undergoing training, refresher training, and rotation and (2) registered nurses, including specialists and practice nurses, who were outside the hospital where they worked.

Our study was approved by the Research Ethics Committee of West China Second Hospital of Sichuan University before the study started. Invitations to participate were sent to all eligible nurses via the Questionnaire Star App; 20 of them declined to participate. The remaining 280 eligible nurses scanned the QR codes to complete the questionnaire. The study was conducted in an anonymous response format. The final results were imported from Questionnaire Star into Excel, and data validation was performed using another quality controller.



2.2 Measurements


2.2.1 Basic sociodemographic data

This study used a self-administered demographic questionnaire to gather information on participants’ characteristics, including age, title, education, marital status, years of work experience, and child rearing.



2.2.2 Implicit absenteeism

The Stanford Implicit Absenteeism Scale was developed by the Stanford University (23). This scale was developed by Fang et al. (24). The Cronbach’s α of the Chinese version of the scale ranged from 0.76 to 0.90, with good reliability and validity. Previous research (25) has shown that this scale can be used to measure implicit absenteeism in clinical nurses. The scale consists of 6 items and is scored on a 5-point Likert scale, with “completely disagree” scoring 1, “relatively disagree” scoring 2, “unsure” scoring 3, “relatively agree” scoring 4, “completely agree” scoring 5. The total score for each of the six items ranges from 6 to 30, with higher scores indicating more severe implicit absenteeism. The Cronbach’s α in this study was 0.802.



2.2.3 Compassion fatigue

The Compassion Fatigue Short Scale, which was retooled for burnout by Sun et al. (26), was originally developed by Adams et al. (27). The scale consists of 13 items rated on a 10-point Likert scale. The compassion fatigue scale is scored out of a possible 130 points, with a higher total score indicating a more severe degree of compassion fatigue. Based on the average scores of the items, the degree of compassion fatigue can be classified into three categories: mild (<4 points), moderate (4–7 points), and severe (>7 points) (28). In addition, validated factor analyses indicated that the questionnaire had good construct validity (27). The Cronbach’s α in our study was 0.929.



2.2.4 Grit

The self-reported short grit scale (Grit-S) was developed by Duckworth et al. (29) and consists of two dimensions: consistency of interest and persistence of effort. The scale consists of eight items scored on a 5-point Likert scale (1 = not at all, 5 = fully), with higher scores indicating more exceptional grit on the part of the individual. The Chinese version of the Grit-S has good reliability and has been validated by Li et al. (30). Grit is the quality of will in which people consciously overcome difficulties and strive to achieve predetermined goals. This questionnaire was used in previous studies to assess endurance and persistence (31). This scale has good reliability and validity.




2.3 Statistical analysis

IBM SPSS Statistics version 26.0 (Armonk, NK, United States) was used for the statistical analysis. Includes descriptive statistics to examine frequencies and percentages, and inferential statistics to examine associations between variables. One-way analysis was performed using t-test and ANOVA. The implicit absenteeism, compassion fatigue, and grit scores did not follow a normal distribution. Therefore, Spearman’s correlation analyses were used to examine the correlations between the scale scores. Harman’s one-way method was used to test for common method bias. A multiple linear regression analysis was used to explore the factors influencing implicit absenteeism. Variables that were statistically significant on one-way analysis were included as independent variables, and implicit absenteeism as the dependent variable. The input method was used with αin = 0.05 and αout = 0.10, and p < 0.05 was considered statistically significant.




3 Results


3.1 Common method bias test

In our study, an exploratory factor analysis was performed on all variables, and six factors with eigenvalues >1 were extracted. The first factor explained 10.556% of the total variance, which was below the critical value of 40% (32). Thus, we conclude that there was no significant methodological bias in this study.



3.2 Demographic characteristics

A total of 280 questionnaires were distributed and 269 valid questionnaires were collected, with a recovery rate of 96.1%. Table 2 shows the demographic characteristics of the female nurses in the neonatal unit. Most were under 30 years of age (56.5%) and had the title of senior nurse or above (50.2%). Regarding educational background, female nurses in the neonatal unit predominantly had a bachelor’s degree or higher (84.4%). Additionally, 191 (71.0%) nurses were married, 146 (54.3%) had worked for 10 years or less, and more than half (62.8%) were raising children. In addition, the difference in compassion fatigue among female nurses in the neonatal unit was statistically significant with respect to age, education, and years of work experience (p < 0.05). In contrast, the difference was not statistically significant with regard to job title, marital status, and rearing children (p > 0.05).



TABLE 2 Demographic characteristics of the nurses with implicit absenteeism (n = 269).
[image: Table showing participant characteristics and associated scores. Categories include age, job title, education, marital status, working experience, and raising children. Scores, t/F values, and p-values are provided. Significant p-values are in bold, indicating statistical significance (p < 0.05).]



3.3 Compassion fatigue, grit, and the status of implicit absenteeism

Table 3 presents the scores for each implicit entry. Q6 yielded the highest scores. Table 4 shows that the implicit absence score of female nurses in the neonatal unit was (14.41 ± 4.08). Previous studies (8) stated that the median of nurses’ implicit absence scores was the cut-off point between high and low implicit absence scores. In this study, the median implicit absence score for female nurses was 14. Therefore, 161 (59.9%) and 108 (40.1%) female nurses had high implicit absenteeism scores. In addition, the compassion fatigue score was (3.21 ± 1.61), indicating that the compassion fatigue of female nurses was at a low level. The grit score was (20.87 ± 4.32).



TABLE 3 Means and standard deviations for each entry for implicit absenteeism.
[image: Table showing survey items related to health problems and work performance, with columns for minimum score, maximum score, and mean with standard deviation. Items Q1 to Q4 discuss difficulties due to health issues, while Q5 and Q6, which are inverse-coded, focus on maintaining concentration and energy despite health problems. Mean scores range from 2.15 to 2.73.]



TABLE 4 Correlation between variables.
[image: Table showing variables: compassion fatigue, grit, and implicit absenteeism, with their means and standard deviations (SD). Mean and SD for compassion fatigue are 3.21 and 1.61, for grit are 20.87 and 4.32, and for implicit absenteeism are 14.41 and 4.08. Correlations are indicated with asterisks: grit has a correlation of 0.559 with compassion fatigue, implicit absenteeism has a correlation of 0.672 with compassion fatigue, and 0.420 with grit; * indicates p < 0.05, ** indicates p < 0.01.]



3.4 Correlation between the main study variables

In this study, implicit absenteeism was positively correlated with compassion fatigue (r = 0.672, p < 0.01) and grit (r = 0.420, p < 0.01), while compassion fatigue was positively correlated with grit (r = 0.559, p < 0.01) (see Table 4).



3.5 Regression analysis of implicit absenteeism

In our study, the variance inflation factor (VIF) values were all less than 10, indicating reliable linear regression multiple covariance test results. First, the variables that were significant in the univariate analysis, compassion fatigue, and grit were included in the equation as independent variables. Second, implicit absenteeism is included in the regression equation as a dependent variable. Finally, the results of multiple linear regression analysis showed that age, education, years of work experience, compassion fatigue, and grit were the main factors influencing implicit absenteeism among neonatal nurses. This equation explains 72.0% of the variance in implicit absenteeism among female nurses in neonatal units. The results are summarized in Table 5.



TABLE 5 Regression analysis of implicit absenteeism.
[image: A regression analysis table showing variables including Age, Education, Working experience, Compassion fatigue, and Grit. Columns show coefficients (b), standard errors (se), beta values (β), t-values (t), p-values (p), 95% confidence intervals (95% CI), and variance inflation factors (VIF). All variables except the constant have significant p-values under 0.005. The model fit statistics are R² = 0.852, adjusted R² = 0.720, F = 138.913, p < 0.001.]




4 Discussion

To the best of our knowledge, this is the first study to comprehensively examine the relationships among grit, compassion fatigue, and implicit absenteeism among nurses in a neonatal unit. We investigated the current status of implicit absenteeism among female nurses in a neonatal unit in Chengdu, Sichuan, China. Our cross-sectional study revealed that age, education, and work experience were influential factors in compassion fatigue. Contributing to the existing literature, we found a significant association between compassion fatigue, grit, and implicit absenteeism among female neonatal nurses. These findings are relevant to healthcare providers, policymakers, and public health practitioners as they inform potential interventions. These strategies are expected to improve implicit absenteeism and the quality of care in this population.

The results showed that the implicit absenteeism scores of neonatal nurses were severe. This was similar to the results of a cross-sectional study conducted by Lin et al. (8) with 517 intensive care unit nurses from 10 tertiary hospitals in Sichuan Province, China. Female nurses in neonatal units face various stressors including heavy workloads, missed care, and failure to resuscitate neonates, which can lead to emotional exhaustion, burnout, and implicit absenteeism (33). The frequency of such negative experiences is higher, and the psychological impact is more severe among NICU healthcare workers than those in other departments (34). The compassion fatigue scores of female nurses in the neonatal unit were lower than those reported in previous studies (28). The level of economic development and availability of health services may vary between regions (35). In addition, the grit score in our study was lower than in a survey conducted by Yang et al. (36) with 709 psychiatric nurses in southwestern China. In general, men have higher grit and resilience in the face of adversity than women (37). Thus, the difference in sex of the included patients further contributed to the better results of Yang’s study than ours.

It is worth noting that age, educational background, and years of work experience were influential factors for implicit absenteeism. Female neonatal unit nurses aged > 30 years had higher implicit absence scores than female nurses aged < 30 years, similar to the findings of previous studies (38). Most nurses over 30 years of age are the core strengths of the department, with heavy clinical tasks and teaching duties. Furthermore, they face significant pressure to promote their titles (39). Therefore, they insist on going to work even when not feeling well. Female nurses with bachelor’s degrees or higher had higher implicit absenteeism than those with bachelor’s degrees alone. Nurses with bachelor’s degrees or higher must undertake clinical and research work (40). Once sick leave is taken, the workload increases. Female nurses who have been working for more than 10 years must undertake clinical duties and participate in the quality and safety management of wards (41). Their heavy workload makes them vulnerable to physical problems and exacerbates implicit absenteeism.

This is consistent with our suggestion that grit is positively associated with implicit absenteeism, suggesting that the higher the nurses’ grit, the more severe their implicit absenteeism, which is similar to the results of previous studies (42, 43). Female nurses in neonatal units with high levels of grit treat work stress as a challenge to overcome (44). They are also willing to adopt positive coping styles and dedicate more time and resources to solving problems encountered in clinical nursing (45). As a result, when they are unwell or have health problems, they still show grit and insist on working with their illnesses, which, in turn, increases implicit absenteeism. Because of the above findings, healthcare organizations need to intervene by organizing regular physical check-ups for nurses and early identification of nurses’ physical conditions (46, 47). Moreover, managers should ensure that nurses with poor physical and mental health rest by coordinating their alternative work with other nurses. Nurses can also self-motivate, self-adjust, and take the initiative to confide, communicate, and share information through lectures by psychologists (48).

Additionally, compassion fatigue was positively associated with implicit absenteeism. Similar to the results of previous studies (49, 50). One study indicated that nurses feel physically and emotionally drained because they are unable to provide the care they desire (48). When nurses are unable to save a neonate’s life or relieve pain despite doing their best, they may feel that the value of their work has not been reflected. They may also experience physical and emotional exhaustion (51). Over time, the high volume of work performed by nurses may lead to compassion fatigue. Nurses do not have the time or energy to channel the negative effects of patient trauma, further compromising their physical and mental health (52), which, in turn, increases the likelihood of implicit absenteeism. There is a direct cost to healthcare organizations when staff begin to show signs of burnout and fatigue (53). Therefore, on the one hand, nursing managers can further improve the individual’s sense of achievement and resilience to reduce frustration by upgrading nurses’ clinical workability and professional knowledge (54). In contrast, nurse managers can receive professional psychological support through mental toughness training or stress management programs (55, 56).

These findings are consistent with the growing recognition that the focus should shift to the physical, mental, and spiritual health of healthcare workers to improve their quality of care (34). Nursing managers should focus on the mental health of nurses in neonatal units (57). At the same time, hospitals should strengthen the prevention and control of implicit absenteeism among nurses, and teams should be established to prevent and control implicit absenteeism among nurses. In addition, the government should further strengthen the construction of laws related to nurses’ occupational health in China and push forward legislative work on the Nurses Act. The physical and mental health rights and interests that nurses should enjoy also need to be highlighted. Finally, implicit absenteeism due to excessive insistence on working with illness and the occurrence of various risks and hazards can be reduced (58).



5 Conclusion

Female neonatal nurses in Chengdu, Sichuan, China have a high rate of implicit absenteeism. Clinical managers should pay particular attention to the implicit absenteeism status and the physical and mental health of female nurses with bachelor’s degrees or above, those over 30 years of age, and those over 10 years of work experience. Additionally, implicit absenteeism among female nurses in neonatal units is associated with compassion fatigue and grit. Nursing managers should focus on nurses with high levels of compassion fatigue and grit. Hospitals and related departments should build organizational support environments that focus on nurses’ health management practices. Simultaneously, the government should accelerate legislation to improve implicit absenteeism.



6 Limitations

The limitations of this study are: 1. This is a cross-sectional study. Future longitudinal studies should explore the dynamic trajectory of implicit absenteeism over time and provide more information for further research on implicit absenteeism among neonatal nurses. 2. We used self-report and retrospective scales, which may have caused reporting bias. 3. This study only surveyed neonatal nurses in a tertiary hospital in Chengdu City, Sichuan Province, which may affect the representativeness of the population and the extrapolation of the findings; a multicenter large-sample study could be conducted in the future. 4. Our study only considered factors such as age, education, and length of service and did not control for other confounding variables (e.g., workplace environment).
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Objective: To explore the impact and mechanisms of COVID-19 on the professional identity of nursing students, providing theoretical and practical insights to inform nursing education reform.
Method: This study employed Colaizzi’s descriptive phenomenological method to explore nursing students’ experiences. Semi-structured interviews were conducted, and data collection continued until information saturation was achieved. Data analysis followed Colaizzi’s seven-step approach: (1) reading all participants’ descriptions to gain a general understanding, (2) extracting significant statements, (3) formulating meanings from these statements, (4) organizing formulated meanings into clusters of themes, (5) developing an exhaustive description, (6) refining the description into a fundamental structure, and (7) validating the findings by returning to participants for feedback. A socialization theory framework was applied to analyze relationships between themes and clarify the mechanisms underlying professional identity development.
Results: From March 1 to March 13, 2023, 21 nursing students from seven medical schools in Guangdong Province participated in the research. The findings showed that nursing students’ professional identity, initially medium or low before the epidemic, significantly improved afterward. Three key themes related to professional identity improvement were identified based on socialization theory: (1) Social Practice Experience: Activities such as volunteer services and pandemic prevention education promote role affirmation, meaningful engagement, and a strong professional mission. (2) Role Model Observation: Observing frontline healthcare workers enhances professional honor and role expectations. (3) Social Comparison and Evaluation: Positive feedback from media, family, and peers encourages respect and enthusiasm for nursing.
Conclusion: The COVID-19 pandemic markedly improved nursing students’ professional identity, providing insights for education and career development. To strengthen nursing education, it is advised to emphasize disaster response training, integrate role model examples, and utilize social recognition to foster students’ professional identity and commitment.

Keywords
 COVID-19; nursing students; professional identity; qualitative research; socialization theory


Introduction

Professional identity in nursing is defined as a nurse’s understanding and appraisal of their occupational role. This concept is deemed essential in both nursing education and practice (1). Nurses with a strong professional identity often demonstrate empathy, high-quality patient care, and effective teamwork (2). When nurses see their value and professional goals realized in their work, they are more likely to feel satisfied and remain in their roles long-term. Given the importance of professional identity in nursing, research suggests that fostering a nurse’s professional identity should start during their student years, supported by both educational and practical experiences (3).

Professional identity in nursing students refers to their positive perception of their chosen field during university. The strength of this identity impacts their career choices after graduation, the quality of clinical care, and the nursing workforce’s overall stability, quantity, and quality (4). International studies have shown that nursing students generally have a high level of professional identity. For example, research from Australia (5) and Turkey (6) reported similar findings. In South Korea, Koo et al. (7) reported that most nursing students exhibit moderate to high levels of professional identity. In China, nursing students often exhibit low professional identity, underscoring a critical challenge in education (8, 9). While direct comparisons between Chinese and international nursing students are limited, reviews indicate that global nursing education systems place greater emphasis on fostering professional identity. This is facilitated through clinical practice, career orientation, and planning, which aim to help students strengthen their commitment to the nursing profession (3, 10). Additionally, societal recognition, career development opportunities, and compensation significantly influence nursing students’ professional identity (8). The nursing profession’s societal esteem and career prospects strengthen students’ professional identity, fostering positivity and commitment to their careers.

COVID-19, a highly contagious respiratory disease, is caused by the novel coronavirus (11). During the pandemic, frontline nurses demonstrated expertise and dedication, collaborating with doctors to save lives, support recovery, and improve survival rates, gaining widespread recognition. The outbreak has increased societal recognition of nursing’s significance, subsequently raising nurses’ social status (12). In 2003, a qualitative study by Hong Kong scholars on nursing students during the SARS outbreak revealed a positive impact on their professional identity (13). Although studies on how the COVID-19 pandemic has influenced nursing students’ professional identity remain limited, evidence indicates notable trends. A study in Iran by Seyedeh et al. (14) surveyed all nursing students at Babol Medical College, revealing that internship nursing students exhibited improved professional identity during the pandemic. Similarly, Tang et al. (15) surveyed 3,875 undergraduate nursing students from seven Chinese universities between March and April 2020, reporting that professional identity strengthened during the later stages of the pandemic. In 2021, Zhang et al. (16) conducted a nationwide cross-sectional study and found that about 86.7% of Chinese nursing students believed the pandemic enhanced the image of nursing. Furthermore, greater psychological resilience is strongly correlated with a heightened professional identity.

Existing research, both domestic and international, indicates that the pandemic has strengthened nursing students’ professional identity. Nonetheless, most studies rely on quantitative methods, and the mechanisms through which the pandemic fosters this identity remain unclear. To address this gap, this study adopts a qualitative approach grounded in socialization theory. This approach explores how the pandemic shapes nursing students’ professional identity, providing insights to inform nursing education strategies aimed at strengthening it.

Socialization theory explains how professional identity is formed and evolves. It emphasizes that socialization is a dynamic and multifaceted process through which individuals acquire vocational knowledge and skills while developing a sense of understanding and identification with their roles via social interaction and comparison (17). Key components of this theory—self-enhancement, alternative reinforcement, and social comparison—help individuals build self-evaluation skills through practice, observe others to gain social experience, and refine their self-assessment through observation and comparison (18). Drawing on socialization theory and supporting literature, this study hypothesizes that the COVID-19 pandemic has impacted nursing students’ professional identity through these pathways: Firstly, students’ hands-on experiences during the pandemic may deepen their sense of purpose and commitment to the nursing profession (self-reinforcement). Secondly, observing frontline nursing staff as role models may inspire greater admiration and pride for the profession among students (vicarious reinforcement). Thirdly, societal recognition of nursing’s importance may boost students’ professional identity through social comparison. In summary, we propose that these mechanisms resulted in positive, significant changes in nursing students’ professional identity, fostering a stable and internalized professional transformation.

During the COVID-19 pandemic, nursing students experienced significant changes in their professional identity, yet the mechanisms driving these changes remain uncertain. This study applies socialization theory—focusing on ‘self-reinforcement,’ ‘vicarious reinforcement,’ and ‘social comparison’—to examine how pandemic-related social events shaped their professional identity. Using qualitative methods, the study demonstrates how experiential learning and role models enriched professional identity, offering guidance for post-pandemic nursing education and fresh perspectives for the field.



Methods


Design

This study employed the phenomenological method of qualitative research to explore nursing students’ personal experiences and emotions during professional socialization in the post-pandemic era through in-depth interviews and case studies. This method allowed the study to deeply examine nursing students’ personal experiences and emotions, providing a comprehensive understanding of their professional identity formation and evolution.



Sampling and recruitment

Using purposive sampling, we recruited nursing students from seven medical colleges in Guangdong Province, China, between March 1 and March 13, 2023, as study participants. Inclusion criteria: Full-time nursing students (diploma, undergraduate, or graduate) aged 18–24, including those undergoing clinical internships, who provided informed consent. Exclusion criteria: Nursing students with more than 1 year of work experience, severe cognitive or mental disorders, or an inability to communicate in the research language.



Sample size

The sample size for this study was determined by the requirements of qualitative research and data saturation principles. Researchers deemed the sample size sufficient when no new insights or themes emerged from the data.



Data collection

The interview guide was developed through a systematic process. Initially, a research team member conducted a literature review spanning sociology, qualitative nursing research, and nursing education to draft a preliminary outline. The draft underwent internal review by three experienced clinical nurses with teaching expertise. External consultations were then conducted with a qualitative research expert and a nursing education expert. Pilot interviews with three nursing students, excluded from the final study sample, were conducted to refine the guide. The final guide focused on four key areas: (1) Actions taken leveraging nursing expertise during the pandemic; (2) Perceptions of the nursing profession before and after the pandemic; (3) Insights into frontline nursing work during the pandemic; (4) Post-pandemic perspectives on the nursing profession from those around you.

Before the interviews, researchers explained the study’s purpose and procedures, obtained signed informed consent, and assured participants of confidentiality using anonymized coding. Semi-structured interviews were conducted by two clinical nurses with over 10 years of experience and a senior nursing student in clinical training. All interviewers underwent standardized training in qualitative interviewing techniques to ensure consistency. Mechanisms to maintain consistency included: (1) a comprehensive interviewer manual; (2) routine peer reviews of interview recordings and transcripts; and (3) debriefing sessions among interviewers to align methods and analyze emerging patterns. Interviews were audio-recorded, with transcripts verified and prepared within 24 h to ensure accuracy.



Data analysis

The data were analyzed using Colaizzi’s seven-step phenomenological method, ensuring rigor and a systematic approach. First, all transcripts were reviewed to gain an overall understanding of participants’ experiences. Key statements related to the phenomenon were extracted, and their meanings were organized into thematic clusters. A comprehensive description of the phenomenon was developed and then refined into a core structure representing shared experiences.

To ensure reliability and validity, several measures were implemented. Member checking involved returning findings to participants to confirm that the results accurately reflected their experiences. Two researchers independently coded and analyzed the data, resolving any discrepancies through discussion and consensus. A third qualitative research expert reviewed the final themes to ensure accuracy and reliability. Reflexive journals were used to document personal biases, assumptions, and decisions, ensuring reflexivity throughout the research process. An audit trail was implemented to ensure transparency during all stages of data collection and analysis. These measures collectively enhanced the findings’ trustworthiness, credibility, and authenticity.



Ethical considerations

This study was conducted by the principles of the Declaration of Helsinki. The 471 study design was approved by the Standing Committee for Research Ethics at The 472 Sixth Affiliated Hospital, Sun Yat-sen University (2018ZSLYEC-036) in Guangzhou. The study protocol received approval from the Institutional Review Board. Participants were informed about the study’s objectives and methods and signed written informed consent. They were assured that participation was voluntary and that their data would stay confidential and would be used solely for research. Researchers assured participants could withdraw at any time without facing any consequences. All interview data, including recordings and transcripts, were securely stored and made accessible exclusively to the research team. To ensure anonymity, all personal information was replaced with coded identifiers instead of letters.



Rigors

The study ensured rigor by utilizing Colaizzi’s descriptive phenomenological method and adhering to qualitative research principles for trustworthiness, credibility, and authenticity. Credibility was established through member checking, wherein participants validated the findings, and triangulation, which cross-verified data from multiple sources including interviews, field notes, and reflective journals. Dependability was ensured through independent coding and analysis by two researchers, with a third investigator reviewing the final themes for accuracy and reliability. Confirmability was achieved via reflexive journals, in which researchers recorded biases, assumptions, and decisions to maintain objectivity throughout the process. Finally, transparency was ensured through a comprehensive audit trail documenting all steps of the research process, enhancing replicability and reliability. Together, these measures strengthened the study’s rigor and reinforced the validity of its findings.




Results


Participants

The study included 21 participants aged 19 to 23, with 5 males and 16 females. The participants’ educational backgrounds included 2 from junior colleges, 12 from second-tier universities, and 7 from first-tier universities, all in Guangdong Province. Participants came from diverse provinces, including Guangdong (13), Xinjiang (1), Anhui (1), Gansu (1), Henan (1), and Guizhou (1). Participants’ academic levels included 1 sophomore, 5 juniors, 12 seniors, and 3 master’s students. Fourteen participants had completed clinical internships, while the other seven had not yet begun clinical practice. Twelve students had transferred to the nursing program during college admissions after being rejected from their first-choice programs. Six students planned to work in non-clinical nursing roles after graduation. Interview durations ranged from 18:22 to 46:41 min. Detailed demographic information is provided in Table 1.



TABLE 1 Demographic details of interviewees (N = 21).
[image: A table listing 21 individuals with columns for ID, gender, age, institution level, year in program, clinical internship, native place, major reallocation, and career intentions. Examples include P1, a 22-year-old female at a second-tier university, intending to be a nurse, and P9, a 22-year-old male at a first-tier university, also intending to be a nurse. Various institutions, program years, and career intentions are represented.]



Pre-pandemic nursing students’ professional identity: moderate to low

Before the pandemic, nursing students generally exhibited a moderate to low professional identity, with six students explicitly stating their reluctance to pursue nursing as a career post-graduation. This reluctance stemmed from several factors: (1) some students perceived nursing as lacking technical depth, which diminished its professional value. For instance, P17 shared, “The initial college years were dedicated to basic medical knowledge. During my internship, it fell short of my expectations, lacking in technical complexity. The clinical tasks, including basic activities like making beds and washing hair, felt mundane and underutilized my education.” (2) The stress and physical demands of nursing were highlighted. P5 remarked, “Night shifts are exceedingly strenuous.” P12 noted, “Solo night shifts are concerning and feel perilous.” (3) Perceptions of inadequate compensation in nursing were common. P7 stated, “The disparity between the workload and income has led to a disfavor among my classmates and me toward nursing.” (4) The perceived low social status of nursing was also mentioned. P21 remarked, “Prejudices against our profession persist, diminishing its societal standing. There’s a misconception that our work is limited to menial tasks like changing bed sheets and attending to basic care needs.”



Post-pandemic nursing students’ overall professional identity: significant improvement

The COVID-19 pandemic marked a turning point, significantly enhancing nursing students’ professional identity. Nursing was increasingly perceived as a noble and essential profession, fostering a deeper sense of mission, pride, and honor. Some students changed their career preferences as a result of the pandemic. P2: “Through this pandemic, I feel that nursing is truly great and important, and it has strengthened my determination to become an excellent clinical nurse.” P7: “This experience made me realize how important this profession is. In the face of diseases and disasters, medical personnel must always be on the front lines.” P9: “This pandemic has made me realize the greater importance of nursing work. My sense of professional identity has been enhanced as a result.” P12: “This pandemic made me realize that there is so much that can be done in nursing. I’ve started to feel a bit more inclined to go into clinical practice compared to before, and I now have more ideas about it.” P19: “After this pandemic, I have grown to admire and appreciate the nursing profession even more.” “Nurses played a crucial role during this pandemic and were an indispensable part of overcoming it.” P20: “Initially, I did not want to pursue nursing-related work, but this pandemic made me realize there is so much that can be achieved in nursing.”



Mechanisms for the improvement of nursing students’ professional identity

According to socialization theory, the mechanisms for the improvement of nursing students’ professional identity include: (1) Social Practice Experience; (2) Role Model Observation; and (3) Social Comparison and Evaluation. Refer to Figure 1 for the detailed theoretical framework.

[image: Flowchart illustrating the socialization theory mechanism in a pandemic context. It shows three pathways: social practice experience leads to self-reinforcement, enhancing a sense of professional mission; role model observation leads to vicarious reinforcement, enhancing role expectations and career aspirations; social comparison and evaluation lead to social comparison, increasing respect and enthusiasm for the nursing profession. All connect to a change in professional identity.]

FIGURE 1
 Socialization theory mechanism for enhancing nursing students’ professional identity.



Social Practice Experience

Participating in volunteer services and pandemic prevention education affirmed students’ roles and provided meaning, enhancing their professional mission. Since the COVID-19 pandemic began, nursing students have actively applied their knowledge and skills to support the fight against the outbreak.

Two senior nursing students remained undeterred by the pandemic and actively volunteered in communities and villages. They applied their professional knowledge to grassroots prevention efforts, helping to contain the virus. They also trained non-medical volunteers to conduct health assessments accurately. P3 stated, “I volunteered at the village entrance to take temperatures and trained rural volunteers on using thermometers properly.” P10 remarked, “I worked with local organizations on temperature checks, traffic management, and crowd control.”

During the outbreak, numerous students encouraged their families and friends to minimize outings while actively demonstrating key protective measures such as wearing masks, washing hands, and disinfecting surfaces. They served as role models for their families and extended social circles. P7 shared, “I created handwashing videos and felt that spreading knowledge through these platforms was akin to sharing positive energy.” P14 stated, “I ensure that the older adult in my family wear masks and maintain hygiene. I also educate them on disease prevention by providing professional insights.” P18 elaborated, “I took the initiative to teach protective measures like the proper way to wear a mask, correcting common errors. Additionally, I introduced the concepts of contaminated, transitional, and clean zones to my family. They consult me for medical advice, reaffirming the importance of my nursing education.” P19 commented, “As a nursing student, my family views me as a trusted authority and often consults me regarding proper mask usage and handwashing techniques.” P21 expressed, “When the pandemic began, I advised my family to promptly buy masks, take necessary precautions, and make use of my professional expertise.”

Some students played a key role in ensuring social stability during the pandemic by sharing accurate information with their families and dispelling misinformation. P2 stated, “I share accurate information on my social media, such as WeChat and Weibo, adhering to a no-rumor policy. My friends trust my posts because of my nursing background.” P20 remarked, “During times of widespread rumors, people outside the medical field relied on me for trustworthy information.”



Role Model Observation

Observing frontline healthcare workers’ critical importance strengthened nursing students’ sense of professional honor and mission, enhancing their career aspirations. Amid the outbreak and lacking specific antiviral treatments, frontline nurses played a pivotal role in managing patient conditions, reducing mortality, and providing psychological care. P5: “In the cabin hospitals, I observed more psychological nursing, where nurses led exercises and offered emotional support. This experience underscored that nursing extends beyond procedures to embrace humanistic care.” P7: “I feel that nursing is truly remarkable. The senior colleagues on the frontlines are all exceptional. As the main force in combating the pandemic, nurses are exceptionally courageous. Observing how perilous and exhausting it is on the frontlines, I am deeply impressed that nurses are leading the charge.” P12: “News reports showed nurses wearing protective masks that left deep marks on their faces and avoiding hydration to reduce restroom breaks. Witnessing this, I felt nurses are truly heroic. This inspires me to become someone like them—a profession that offers immense fulfillment.” P15 commented, “Observing many teachers take the frontline evoked pride and strengthened my connection to nursing. The pandemic underscored the nobility and significance of nursing, confirming my desire to excel as a clinical nurse.” P16 stated, “Seeing teachers volunteer on the frontline was profoundly moving. Their dedication to saving lives and fighting the pandemic made me proud to be part of the nursing and healthcare community.”

When asked about participating in frontline duties during future public health crises, 13 students expressed their willingness, reflecting an increased sense of responsibility. P2 stated, “With my skills, I would undoubtedly join. Contributing to frontline work is my way of fulfilling my responsibilities.” P4 stated, “If needed and equipped with the required skills, I am ready to face any challenges on the frontline.” P7 affirmed, “I will go without hesitation! Taking on this responsibility, I am determined to actively serve on the frontline.” P15 remarked, “Choosing this profession, in my view, represents a commitment to taking on responsibility.”



Social Comparison and Evaluation

Through social comparison, positive feedback from the media, family, and peers significantly enhanced students’ respect for, and enthusiasm about, the nursing profession. P2: “Frontline medical workers save lives, and numerous positive reports have praised their actions. Healthcare workers in mainland China have demonstrated exceptional dedication.” P3: “The pandemic has provided an opportunity to highlight the role of medical staff. Many individuals shared positive stories on platforms like TikTok and Weibo, raising awareness of their critical importance.” P5: “Comments such as ‘I want to marry a nurse in the future’ are commonly seen on TikTok and Weibo, reflecting the elevated status of healthcare workers in society.” P11: “Numerous online reports commend healthcare workers. The pandemic has revealed their spirit of selfless dedication, fostering greater respect for medical professionals.” P19 stated, “My family became interested in hospital matters and actively discussed them with me.” P20 noted, “Experts emphasized the critical role of nurses during the pandemic. Afterward, I noticed progress in their career growth and societal recognition.” P21 commented, “I used to avoid questions about my major due to doubts about my career choice. Now, I proudly embrace it, as nursing is widely seen as noble.”





Discussion

This is the first study employing qualitative research to examine changes in nursing students’ professional identity during the COVID-19 pandemic. Guided by socialization theory, the study investigates how “self-reinforcement,” “vicarious reinforcement,” and “social comparison” impact professional identity formation. The findings reveal that social events and practical experiences during the pandemic enhanced professional identity, providing critical insights for nursing education reform.


Changes in nursing students’ professional identity

This study shows that before the pandemic, some nursing students exhibited moderate or low levels of professional identity, aligning with earlier research (8). Following the pandemic’s onset, their professional identity rose significantly, consistent with findings by Seyedeh et al. (8), Tang et al. (15), and Zhang et al. (16). This shift indicates that the pandemic was crucial in shaping professional socialization in nursing education.



Mechanism analysis of the enhancement of nursing students’ professional identity

According to socialization theory, the pandemic strengthened nursing students’ professional identity through three mechanisms: self-reinforcement, vicarious reinforcement, and social comparison.


Self-reinforcement: identity confirmation and meaning in practice

During the pandemic, nursing students, like their peers in other countries (19, 20), engaged in volunteer work and epidemic prevention efforts, gaining valuable insights into the importance of nursing. These experiences fostered professional values and enhanced their sense of mission (21). Through patient care and prevention efforts, students recognized their contributions to society and patients, further solidifying their professional identity.

Positive practical experiences also boosted their confidence and sense of responsibility, inspiring enthusiasm for future work (19). Their strong performance during epidemic prevention underscored their social responsibility and professional commitment, both crucial for long-term careers in nursing (22).



Vicarious reinforcement: the demonstration effect of role model behavior

Vicarious reinforcement occurs when learning from observing others’ behaviors and experiences. During the pandemic, the role model behavior of frontline nurses was an important external factor in boosting nursing students’ professional identity. The pandemic enabled nursing students and nurses to witness their peers’ bravery and professionalism on the front lines, fostering admiration and deepening their identification with the profession. The widespread dissemination of nursing personnel’s dedication and sacrifices through social media and news showcased powerful professional role models. These events enhanced nursing students’ career aspirations and reinforced their recognition of the nursing profession’s value, bolstering their professional identity (23).



Social comparison: positive impact of rising social recognition on professional identity

Media coverage and public attention during the pandemic significantly enhanced the nursing profession’s social image (24). Nurses were celebrated as “anti-pandemic heroes,” elevating the profession’s status and instilling pride in nursing students. Support from families, schools, and society further fostered respect and enthusiasm for the profession, reinforcing students’ identity and passion.




Implications for policy and practice

The COVID-19 pandemic has provided students with a unique opportunity for hands-on experiential learning. Research demonstrates that reflective learning centered on disaster events significantly enhances professional identity (25). The findings suggest three key recommendations for post-pandemic nursing education: (1) Strengthen Practical Learning: Utilize pandemic-related cases and simulations to immerse students in real-world scenarios while highlighting nursing’s critical value. (2) Leverage Role Models: Present frontline nurses’ stories through diverse mediums, such as lectures, interviews, and case studies, to inspire students and reinforce the profession’s significance. (3) Promote Social Recognition: Enhance the public image of nursing through media campaigns and supportive policies, incorporating this recognition into educational frameworks. Furthermore, the study emphasizes the need to strengthen disaster response capabilities and establish a robust disaster education system to prepare for future emergencies (26).



Limitations

This study has several limitations. Firstly, the research involved 21 nursing students from seven medical schools in Guangdong Province, which limits the generalizability of findings. Future research with a larger, more geographically diverse participant pool is recommended to validate the results and provide a broader perspective. Secondly, data was collected after the peak of the COVID-19 pandemic (March 1 to March 13, 2023), making it difficult to directly capture pre-pandemic attitudes. Although retrospective questioning was used, reliance on self-reported data may introduce recall bias. Thirdly, the subjective nature of the phenomenological approach and semi-structured interviews may influence the findings, though double coding was used to enhance reliability. Lastly, the sample had a gender imbalance, reflecting nursing demographics, but limiting exploration of gender-specific differences. These limitations highlight areas for further exploration, which could provide additional insights into nursing students’ professional identity and its influencing factors.




Conclusion

This study utilizes socialization theory to explore the core mechanisms that strengthen nursing students’ professional identity during the COVID-19 pandemic. It deepens our understanding of the impact of societal events on shaping professional identity. The findings offer both theoretical insights for nursing education and practical strategies for improving post-pandemic nursing talent development systems. These results have important implications for future nursing education strategies and workforce policies.
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Introduction: Professional burnout among nurses, particularly in intensive care units, is a significant issue affecting both healthcare professionals and patient care quality. It contributes to increased medical errors and diminished care standards. The objective of this study was to evaluate factors influencing professional burnout in nursing staff working in intensive care units.
Methodology: This quantitative study was conducted between March and November 2019 among nurses undergoing qualification and specialization training at the European Centre for Postgraduate Education in Wrocław. A total of 286 questionnaires were collected, with 282 valid responses after excluding incomplete questionnaires (1.4%). Standardized tools used included the Maslach Burnout Inventory (MBI), Perceived Stress Scale (PSS-10), and the Mini-COPE Stress Coping Inventory. Participation was anonymous and voluntary, with informed consent obtained from all respondents.
Results: The study included 282 respondents, with women comprising 93.62% of the participants. The average burnout score based on the MBI was 39.78 out of 100 (SD = 20.7). According to the PSS-10, 43.26% of respondents experienced high stress, 36.88% medium stress, and 19.86% low stress. The Mini-COPE results indicated frequent use of Active Coping and Planning strategies, while strategies like Denial and Substance Use were used infrequently. Regarding life satisfaction (SWLS), 41.84% of participants had medium, 32.27% high, and 25.89% low life satisfaction.
Conclusion: Professional burnout among nursing staff is a multifaceted issue closely related to stress levels, coping mechanisms, and overall life satisfaction. Addressing burnout requires comprehensive approaches that consider these interrelated factors.
Practical implications: To reduce burnout among ICU nurses, healthcare institutions should integrate routine stress assessments and provide structured support systems, such as resilience training and peer support programs. These interventions can enhance nurses’ ability to manage stress, decrease emotional exhaustion, and ultimately improve the quality of care delivered to patients in high-stress environments like intensive care units.
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1 Background

Professional work not only meets existential needs but also fosters personal development and fulfillment. The nursing profession, rooted in the desire to help others, holds a unique place in this context (1). However, the number of people pursuing nursing education and entering the profession declines each year. Young people are discouraged by low prestige, high physical and mental demands, and inadequate compensation. Additionally, the aging nursing workforce further complicates recruitment and retention efforts (2). Given the vital role of nurses in therapeutic teams and their proportion in the healthcare workforce, it is essential to understand the factors contributing to professional burnout (3). Burnout leads to various individual and societal issues, including sleep disorders, behavioral problems, and disturbances in immune, digestive, and circulatory systems. It affects personal life, reduces work quality, increases medical errors and sick leave, and contributes to staffing shortages as many nurses leave the profession. In severe cases, burnout can result in addiction, depression, or suicide (4). ICU nurses are particularly vulnerable due to the high emotional demands of their work, including constant vigilance, time-pressured decisions, and frequent exposure to critical patient conditions. Prolonged stress and insufficient coping mechanisms increase the risk of burnout. Economic pressures, staffing shortages, shift work, and sleep deprivation further exacerbate the problem, contributing to higher rates of psychosomatic illnesses such as cancer and mental health disorders. Exploring the link between burnout and psychosomatic diseases is crucial, given the premature mortality in this profession (5).

The concept of professional burnout was first introduced in 1974 by American psychiatrist Freudenberger (6), who defined it as a decrease in an individual’s energy level, resulting from the overload of dealing with other people’s problems and the excessive demands placed by the work environment. Burnout is a state of fatigue or frustration arising from devoting oneself to a cause, lifestyle, or relationship that does not yield the expected rewards. In essence, failure to achieve a goal leads to discouragement and apathy (7). Burnout is a psychosocial phenomenon that arises as a response to chronic interpersonal stressors observed in the workplace. This syndrome reflects an ongoing process.

According to Maslach, burnout involves three key elements: loss of energy, where the individual feels overwhelmed, stressed, and exhausted; loss of enthusiasm, where cynicism replaces passion, patients are perceived as burdens, there is a sense of threat from superiors, and colleagues are seen as obstacles; and loss of confidence, as the lack of engagement and motivation makes it difficult to see the positive aspects of professional activity. Skills such as expertise, creativity, and empathy diminish, and the individual enters an energy-saving mode (8, 9).

Pines and Aronson define burnout as a state of physical, emotional, and mental exhaustion caused by prolonged involvement in emotionally demanding situations (10). What distinguishes burnout from other concepts, such as job-related stress, fatigue, alienation, depression, and existential crisis, is that burnout is always the final result of a gradual disillusionment with the idea of finding meaning in professional life. According to Pines, engagement in one’s work is understood as a factor contributing to fulfillment in the profession, mental wellbeing, and possessing the necessary competencies to perform duties in the workplace (11).

From another perspective, Cherniss linked burnout with changes in motivation, describing it as withdrawal from professional activity due to excessive stress or dissatisfaction with one’s job (12). According to him, burnout is caused by prolonged stress, leading to fatigue, impulsivity, and a feeling of tension. With burnout comes a loss of enthusiasm, commitment, and a sense of purpose, eventually resulting in isolation, emotional distancing from patients, and cynical or even abrasive behavior. Burnout is the body’s response to stress caused by the work environment, particularly when the job fails to provide satisfaction, when the employee is overloaded with responsibilities, faces excessive demands, or when the work becomes monotonous and boring. Stress from overwork leads to the burnout effect. A characteristic feature of those affected by burnout is the discrepancy between feeling competent and completely ineffective. These individuals lose engagement and see no value in their actions (13).

Schaufeli and Enzmann compared burnout syndrome to a battery that gradually discharges despite being supplied with energy, as more is drawn from it than it receives (4). Engagement in work is not commensurate with what the employee receives in return. According to the researchers, burnout is “a persistent, negative state related to work that occurs in generally healthy individuals. It is primarily characterized by exhaustion, accompanied by psychological and physical discomfort, a sense of decreased efficacy, reduced motivation, and dysfunctional attitudes and behaviors at work. This state develops gradually and stems from a mismatch between professional intentions and realities. Burnout is often a self-perpetuating process due to inadequate coping strategies” (14). Stress arises from various factors, typically categorized into three main stressors: physical, social, and psychological. Physical stressors disrupt the body’s equilibrium and include changes in temperature, pressure, humidity, noise, strong light, radiation, and vibrations. Social stressors are related to group life, especially in the workplace. Sources of stress in this context may include poor communication, lack of acceptance or understanding of norms, and flawed group structures. Stress can result from the communication style and a lack of proper interaction between employees and supervisors or among co-workers (15).

Psychological sources of stress are divided into four categories: disturbances, threats, overload, and deprivation. Disturbance occurs when specific circumstances force an individual to exert more effort. A threat is a situation where there is a likelihood of an accident, bodily harm, material, or moral loss. Threat-related stress can stem from a real situation or anticipated danger. Threats may be physical or social, linked to fulfilling multiple social roles, continuous competition, or being subjected to constant evaluation by others. Overload occurs when an individual performs tasks at the limit of their physical and mental capabilities. A form of overload is discomfort, such as working in unpleasant conditions. Deprivation is a state of chronic unfulfilled needs, which can occur in situations like being in shelters, psychiatric hospitals, submarines, or polar expeditions (16).


1.1 Aim

The aim of this study was to assess factors influencing professional burnout among nursing staff in intensive care units (ICUs).




2 Methods


2.1 Research design

The study was conducted among a group of nurses participating in qualification and specialization training courses at the European Centre for Postgraduate Education in Wrocław. The study was anonymous and voluntary, and it took place between March and November 2019. The project was approved by the Bioethics Committee at the Wrocław Medical University (Approval No. KB-12/2019) and the Directorate of the European Centre for Postgraduate Education in Wrocław. Incomplete responses to the questionnaire or failure to meet any of the inclusion criteria resulted in the exclusion of the questionnaire from further analysis.



2.2 Sample size

A total of 286 questionnaires were collected, but 4 (1.4%) were excluded due to incomplete responses or failure to meet the inclusion criteria. Eleven individuals did not consent to participate in the study. The participants were informed about the purpose, assumptions, and course of the study. All respondents provided informed consent to participate.



2.3 Recruitment

The following inclusion criteria were established for recruitment to the study: possessing a valid nursing license; current employment in an intensive care unit (ICU); at least 2 years of work experience; and consent to participate in the study.



2.4 Outcome measures


2.4.1 Demographic and work-related data questionnaire

The demographic section consisted of 9 questions and allowed for the collection of variables related to sociodemographic characteristics such as sex, age, education (including postgraduate), marital status, and place of residence. In terms of work-related characteristics, the questionnaire gathered information on years of experience in the profession, years of experience in an intensive care unit (ICU), and work system.



2.4.2 Maslach burnout inventory (MBI)

The Maslach Burnout Inventory (MBI), developed by Christina Maslach (17), in its Polish adaptation (18), allows for the assessment of three dimensions of professional burnout: emotional exhaustion, depersonalization, and personal achievement. The questionnaire consists of 22 statements across three subscales: 9 statements on emotional exhaustion, 5 on depersonalization, and 8 on reduced personal achievement. Respondents rated each statement on a four-point scale assessing the frequency of their feelings: 1 – very often, 2 – sometimes, 3 – rarely, 4 – never. Results for each subscale are expressed on a scale from 0 to 100, where higher scores indicate higher levels of burnout. Additionally, a general burnout index is calculated as the average score from the three subscales. This questionnaire is the most commonly used tool for assessing professional burnout (19).



2.4.3 Mini-COPE inventory for coping with stress

The Mini-COPE Inventory is used to assess typical ways of reacting and coping in situations of severe stress. The inventory consists of 28 statements divided into 14 stress-coping strategies (with two statements per strategy). The Polish version was developed by Juczyński and Ogińska-Bulik (20). The coping strategies include Active Coping, Planning, Positive Reappraisal, Acceptance, Sense of Humor, Turning to Religion, Seeking Emotional Support, Seeking Instrumental Support, Engagement in Distraction Activities, Denial, Venting, Substance Use, Behavioral Disengagement, and Self-Blame. Responses are rated on a scale from 0 to 3 points: 0 – I almost never act this way, 1 – I rarely act this way, 2 – I often act this way, 3 – I almost always act this way.



2.4.4 Perceived stress scale (PSS-10)

The Perceived Stress Scale (PSS-10) was originally developed by Cohen, Kamarck, and Mermelstein (21), and the Polish adaptation was created by Juczyński and Ogińska-Bulik (20). The scale consists of 10 questions related to subjective feelings about personal problems, behaviors, and ways of coping with stress. Respondents answered each question using a five-point scale assessing thoughts and feelings experienced in the last month: 0 – never, 1 – almost never, 2 – sometimes, 3 – fairly often, 4 – very often.




2.5 Statistical analysis

Quantitative variables (i.e., those expressed numerically) were analyzed by calculating the mean, standard deviation, median, quartiles, minimum, and maximum values. Qualitative variables (i.e., those not expressed numerically) were analyzed by calculating the number and percentage of occurrences of each value. The Mann–Whitney test was used to compare the values of quantitative variables between two groups. The Kruskal-Wallis test was applied for comparisons across three or more groups. Post-hoc analysis was performed using Dunn’s test to identify statistically significant differences between groups when statistically significant differences were detected. Correlations between quantitative variables were analyzed using Spearman’s correlation coefficient. Multivariate analysis of the independent influence of multiple variables on a quantitative variable was performed using linear regression. The results were presented as regression model parameter values with a 95% confidence interval. A significance level of 0.05 was assumed for the analysis, meaning that all p-values below 0.05 were interpreted as indicating statistically significant relationships. The analysis was conducted using R software, version 3.6.2.



2.6 Ethics statement

The study was conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of Wrocław Medical University no. KB-12/2019.




3 Results


3.1 Participants

The study group consisted of 282 individuals. The average age was 42.24 years (SD = 9.62), ranging from 24 to 60 years. The largest group was in the 41–50 age range (42.91%). Women dominated the group, representing 93.62% of respondents. The distribution of educational levels (secondary, bachelor’s, and master’s) was comparable. A slightly larger group had a master’s degree (35.82%). The most common form of postgraduate education was qualification courses, held by 70.57% of respondents. Slightly fewer (63.12%) had completed specialist courses, and more than half had completed a specialization. Nearly one in 10 respondents (9.57%) had completed other forms of postgraduate education. The average length of professional experience was 19.97 years (SD = 10.45), ranging from 2 to 40 years. The largest group, over one-third of the respondents, had 21–30 years of work experience. The average length of experience in an ICU was 14.26 years (SD = 9.24), ranging from 2 to 40 years, with most nurses (40.43%) having up to 10 years of ICU experience. The majority of respondents (83.69%) reported working in a shift system. Marital status included both partnered and single individuals, with nearly three-quarters of respondents being in a relationship. Over three-quarters of the respondents lived in a city. Detailed results are presented in Supplementary Table S1.



3.2 Results of the MBI questionnaire

The MBI assesses the level of professional burnout in three dimensions (subscales): emotional exhaustion, depersonalization, and lack of personal achievement. Scores for each subscale are expressed on a scale of 0–100, where higher scores indicate a higher level of burnout. Additionally, a general burnout index is calculated as the average of the three subscales. There are no standardized norms to determine whether burnout is severe among respondents. The overall burnout index averaged 39.78 points out of a possible 100 (SD = 20.7), with a range from 0 to 93.33 points (detailed results are presented in Supplementary Table S1).

Burnout among respondents was most strongly associated with emotional exhaustion (mean score of 53.03 points), followed by depersonalization (mean score of 39.79 points), and to a lesser extent, a lack of personal achievement (mean score of 26.51 points). Correlations between years of professional experience and work in the ICU with the level of burnout are presented in Table 1, and the analysis of sex and education in relation to the level of professional burnout is presented in Table 2 (detailed subscale results are available in Supplementary Table S2).



TABLE 1 Correlations between job tenure in the profession and work in the ICU with the level of burnout.
[image: Table showing Spearman correlation coefficients between age, job tenure, and burnout levels measured by the MBI. Significant correlations include: age with emotional exhaustion (r=0.208, p<0.001) and depersonalization (r=0.171, p=0.004), job tenure in the profession with emotional exhaustion (r=0.183, p=0.002) and depersonalization (r=0.142, p=0.017), and job tenure in the ICU with emotional exhaustion (r=0.166, p=0.005) and depersonalization (r=0.06, p=0.004). Asterisks denote statistical significance at p<0.05.]



TABLE 2 Analysis of sex and education in relation to the level of occupational burnout.
[image: Table comparing sex and educational differences in burnout levels among nursing professionals. For sex differences: females (N=264) and males (N=18) are compared across overall MBI score, emotional exhaustion, depersonalization, and lack of professional accomplishment, with p-values showing no significant differences. In educational differences: secondary nursing (N=93), bachelor’s degree (N=88), and master’s degree (N=101) are compared, showing statistically significant differences in overall MBI score, emotional exhaustion, and depersonalization with specific p-values noted.]



3.3 Results of the PSS-10 questionnaire

The PSS-10 questionnaire allows for the assessment of the severity of perceived stress. For the PSS-10, sten norms are available, enabling the interpretation of raw scores. Typically, sten scores of 5 and 6 indicate average stress levels, sten scores from 7 to 10 represent high stress levels, and sten scores from 1 to 4 reflect low stress levels. Out of 282 participants, 122 (43.26%) reported high stress levels, 104 (36.88%) had moderate stress levels, and 56 (19.86%) reported low stress levels. The data are presented in the Supplementary Table S3.



3.4 Results of the mini-COPE questionnaire

The Mini-COPE questionnaire assesses the frequency of using 14 stress-coping strategies. Each strategy is represented by two questions in the questionnaire, for which an average score is calculated. The frequency of each strategy is expressed on a scale from 0 to 3. The strategies Active Coping and Planning were used between “often” and “almost always” (average between 2 and 3). The strategies Positive Reappraisal, Acceptance, Turning to Religion, Seeking Emotional Support, Seeking Instrumental Support, Engagement in Distraction Activities, Venting, and Self-Blame were used between “rarely” and “often” (average between 1 and 2). The strategies Sense of Humor, Denial, Substance Use, and Behavioral Disengagement were used between “almost never” and “rarely” (average between 0 and 1). The data are presented in Table 3.



TABLE 3 Results of the mini-COPE questionnaire analysis.
[image: A table lists various coping strategies with statistical data. Columns include strategy name, number of participants (282 for all), mean, standard deviation, median, minimum, maximum, first quartile, and third quartile. For example, "active coping" has a mean of 2.13, standard deviation of 0.63, median of 2, minimum of 0, maximum of 3, first quartile of 2, and third quartile of 2.5. Other strategies include planning, positive reinterpretation, acceptance, humor, and more, with corresponding statistics.]



3.5 Correlations between PSS-10 and MBI questionnaire result

The PSS-10 shows a statistically significant (p < 0.05) and positive (r > 0) correlation with the overall MBI score, emotional exhaustion, depersonalization, and lack of personal achievement. This indicates that the higher the level of perceived stress, the greater the degree of professional burnout in these areas. The relationship between PSS-10 and the level of professional burnout is presented in Table 4.



TABLE 4 The relationship between PSS-10 and the level of professional burnout.
[image: Table showing the relationship between MBI subscales and PSS-10 scores. Overall MBI score: r = 0.409, p < 0.001. Emotional exhaustion: r = 0.346, p < 0.001. Depersonalization: r = 0.19, p = 0.001. Lack of professional accomplishment: r = 0.369, p < 0.001. All values indicate statistically significant relationships (p < 0.05).]



3.6 Correlations between mini-COPE and MBI questionnaire result

Active Coping showed a statistically significant (p < 0.05) and negative (r < 0) correlation with the overall MBI score, emotional exhaustion, and lack of personal achievement, indicating that more frequent use of this strategy was associated with lower levels of professional burnout. Similarly, Planning demonstrated statistically significant negative correlations with the overall MBI score, emotional exhaustion, depersonalization, and lack of personal achievement, suggesting that those who employed this strategy more often experienced lower burnout.

Positive Reappraisal and Acceptance also correlated statistically significantly (p < 0.05) and negatively (r < 0) with the overall MBI score, emotional exhaustion, depersonalization, and lack of personal achievement, reinforcing the protective effect of these strategies against burnout.

No statistically significant correlations were observed for Sense of Humor and Seeking Instrumental Support (all p > 0.05).

Turning to Religion was statistically significantly (p < 0.05) and negatively (r < 0) correlated with depersonalization, indicating that more frequent use of this strategy was linked to lower levels of depersonalization.

Seeking Emotional Support showed statistically significant (p < 0.05) and negative (r < 0) correlations with the overall MBI score, depersonalization, and lack of personal achievement, suggesting that those seeking emotional support experienced lower burnout in these areas.

In contrast, Denial correlated statistically significantly (p < 0.05) and positively (r > 0) with the overall MBI score, emotional exhaustion, and lack of personal achievement, indicating that more frequent use of this strategy was associated with higher levels of burnout.

Venting showed a mixed pattern, with statistically significant (p < 0.05) negative correlations with depersonalization and statistically significant positive correlations with lack of personal achievement, suggesting that while it may reduce depersonalization, it could contribute to a sense of professional dissatisfaction.

Substance use, behavioral disengagement, and self-blame were all statistically significantly (p < 0.05) and positively (r > 0) correlated with the overall MBI score, emotional exhaustion, depersonalization, and lack of personal achievement, meaning that more frequent use of these strategies was associated with higher levels of burnout.

In summary, the statistically significant correlations between Mini-COPE and MBI scores indicated that the strategies Active Coping, Planning, Positive Reappraisal, Acceptance, and Seeking Emotional Support were associated with lower burnout levels. In contrast, denial, substance use, behavioral disengagement, and self-blame were linked to higher levels of burnout. The data are presented in Table 5.



TABLE 5 Correlations between mini COPE results and MBI results.
[image: Table listing Spearman’s correlation coefficients between different coping strategies and burnout levels, measured by the Maslach Burnout Inventory (MBI) score, emotional exhaustion, depersonalization, and lack of professional accomplishment. Notable negative correlations include active coping, planning, and positive reinterpretation with burnout. Acceptance and turning to religion also show negative correlations, but less strongly. Seeking emotional support, denial, and venting exhibit varied correlations. Behavioral disengagement and self-blame are positively correlated with burnout. Statistically significant relationships are marked by an asterisk, indicating p less than 0.05.]




4 Discussion

The conducted study demonstrated that age statistically significantly influences the level of burnout among nurses working in intensive care units (ICUs). The older the nurse, the greater the emotional exhaustion and depersonalization. Age is an important factor in the development of mental disorders due to a decreased ability to adapt to stressful work conditions (22). In the study by Liao et al. (23) older nurses had a higher burnout index compared to younger ones. However, researchers conducting a study in Brazil reached different conclusions, showing that nurses with <5 years of experience experienced burnout more frequently. Younger and less experienced nurses were more prone to burnout, often feeling unprepared for their professional duties (24). In addition to age, another statistically significant factor in burnout is years of work experience, both in the profession and in ICUs. Our study revealed that professional experience correlates with burnout—the longer the work experience, the higher the levels of emotional exhaustion and depersonalization. Similar conclusions were drawn by other authors (25–28), confirming that older nurses with longer work experience more frequently experience burnout syndrome. Other authors (29) found no statistically significant relationship between burnout and years of work experience. Our study confirmed that ICU work experience statistically significantly correlated with emotional exhaustion levels. In the other study (30) nurses with longer experience in anesthesiology and intensive care reported lower job satisfaction than those with shorter tenures. Wieder-Huszla et al. (31) found that nursing staff exhibited symptoms of burnout across all three dimensions, with depersonalization being more prominent in nurses with shorter work experience. Studies by foreign authors have demonstrated statistically significant correlations between age, work experience, and burnout (32–40).

The available literature provides conflicting data on this topic. Some studies confirm that older age and longer work experience are associated with higher burnout levels, while others suggest the opposite — younger individuals with less experience higher burnout. Age and work experience among ICU nurses remain an open issue, requiring further research. In our study, sex was not found to have a statistically significant effect on burnout, which aligns with the findings of other authors (41, 42). Other authors (43) found that education level and the number of completed training courses increased feelings of personal accomplishment and reduced emotional exhaustion. Similar conclusions were drawn in our study, where respondents with higher education exhibited lower levels of burnout. However, in the other research (44), authors reported different results, showing that higher education among nurses was associated with increased burnout. Another variable considered in the study was the work schedule. Our findings showed no statistically significant impact of this variable on burnout levels, differing from Boateng et al. (45), who indicated that frequent night shifts contributed to burnout. The study by Salem and Ebrahem (46) demonstrated that shift work, weekend work, and long working hours worsened burnout, with night shifts and aging being contributing factors to burnout among ICU nurses in Spain. In the RN4CAST project, Dall’Ora et al. (47) found that nurses working 12-h shifts or longer experienced burnout more frequently compared to those working 8-h shifts or less. Moreover, job satisfaction decreased as shift length increased. This apparent paradox — where nurses prefer 12-h shifts but experience lower job satisfaction — may be explained by the cumulative negative effects of long shifts, which nurses may not be fully aware of or attribute to shift work.

One of the conclusions of the study by other authors (48) is that shift work can cause hormonal disturbances and decreased sexual activity, though age was not a determinant among the nurses surveyed. In our study, we found no statistically significant influence of residence location or marital status on burnout levels. Similar findings were reported by other authors (27, 30). However, the study by Cañadas-De la Fuente et al. (49) showed that being single or divorced contributed to higher levels of burnout. A study conducted in Nigeria found that sociodemographic factors were not statistically significantly related to burnout among nurses (50).

Nursing staff working in ICUs are at risk of experiencing burnout, which can lower the quality of patient care (30). In our study, the overall burnout index averaged 39.78 points out of 100. Emotional exhaustion was the main contributor to burnout among nurses (53.03 points), followed by depersonalization (39.79 points), with lack of personal achievement being the lowest contributor (26.51 points). As early as 2007, Chmura et al. (51) reported that ICU nurses most frequently reported experiencing burnout. Freeborn (52), in their study of burnout among nurses, also found relatively high levels of burnout among ICU nurses.


4.1 Study limitation

One limitation of this study is its reliance on self-reported data, which may be subject to bias, as respondents may not always provide accurate assessments of their levels of stress, coping mechanisms, or burnout. Additionally, the cross-sectional design of the study captures data at a single point in time, limiting the ability to assess the progression or changes in burnout and stress levels over time. A longitudinal approach would provide more insights into how burnout develops and evolves, especially in the context of ICU nursing. Another limitation is the specific focus on nurses from intensive care units who were attending qualification and specialization courses, which may not be fully representative of the broader nursing population in other settings. This sample may have a particular set of experiences or characteristics that differ from nurses in other areas of healthcare. Furthermore, while the study examines several sociodemographic and work-related factors, it does not account for other potential variables that could influence burnout, such as personal life stressors, social support systems, or organizational factors like staffing levels and management styles. These unmeasured factors could contribute to burnout and might provide a more comprehensive understanding of its determinants. Lastly, the study was conducted within a specific geographical and cultural context, which may limit the generalizability of the findings to other regions or countries. Differences in healthcare systems, work conditions, and cultural perceptions of burnout could affect the extent to which the results apply in other settings.




5 Conclusion

The study highlights that emotional exhaustion is the most significant contributor to burnout among ICU nurses, followed by depersonalization and lack of job satisfaction. Key sociodemographic factors influencing burnout include older age, longer work experience, and higher education levels. Nurses with longer tenures in ICUs tend to experience higher levels of burnout, particularly in emotional exhaustion and depersonalization. Additionally, increased perceived stress levels correlate with higher burnout. However, nurses who employ constructive stress-coping strategies exhibit lower levels of burnout.

Given these findings, healthcare institutions should prioritize the implementation of targeted stress management and coping strategy training programs for ICU nurses, particularly for those with longer work experience and higher stress levels. Such interventions could help reduce emotional exhaustion and prevent burnout, thereby improving both nurse wellbeing and the quality of patient care.
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Introduction: Although negative workplace behavior as a key factor in healthcare staff turnover intention was well established, the mechanisms by which negative workplace behavior affects turnover intention are unclear. Extending the affective event theory, we aimed to (a) identify the interrelationships between negative workplace behavior, job insecurity, psychological resilience, and turnover intention in the healthcare setting and (b) clarify the mechanism among these variables.
Methods: A cross-sectional survey was conducted in China from February to April 2023 utilizing a quota sampling method. The Chinese version of the negative behaviors in health care survey, the workplace insecurity scale, the 10-item Connor-Davidson Resilience Scale, and the turnover intention scale were used to investigate.
Results: The survey resulted in 1,180 valid responses. Results were consistent with our hypothesized framework in which healthcare workers' turnover intention was significantly and positively influenced by negative workplace behavior (β = 0.251, p < 0.01) and job insecurity (β = 0.322, p < 0.01). Job insecurity partly mediated the association between negative workplace behavior and turnover intention, which were significantly moderated by psychological resilience (β = −0.041, p < 0.05).
Conclusions: Negative workplace behavior is critical in turnover intention among healthcare workers. One important consideration for hospital administrators and health policymakers is creating a peaceful and harmonious workplace to reduce the risk of unfavorable workplace conduct and turnover intention toward healthcare personnel. An essential psychological resilience-improving program should be developed to reduce the damage of negative workplace behavior and job insecurity against healthcare workers.
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1 Introduction

The shortage of healthcare workers is a serious and complex issue faced by the global healthcare system (1). The World Health Organization (WHO) noted that 12.9 million healthcare professionals will be short worldwide by 2035 (2). It has been observed that hospital nurses in various countries (such as Jordan, China) experience elevated levels of job burnout, heavy workloads, and a propensity to consider leaving their positions (3, 4). According to a survey from American Nurses Foundation indicated that 23% registered nurses intended to leave their position and 29% were considering leaving their current position within the next 6 months attributed to the pandemic, high job demands and burnout (5, 6). Turnover intention, defined as a conscious and deliberate willingness to leave the organization, is one of the major factors contributing to employee resignations and the strongest indicator that can predict an individual's turnover behavior (7). Studies confirmed that the high turnover rate of healthcare professionals increase costs and contribute to instability in the work environment owing to healthcare worker shortages (7, 8). The cost of employee turnover is thought to be associated with a minimum of 5% of the annual revenue loss (9). Research showing the high cost of turnover and recruitment reflects the importance of employment stability. Turnover intentions of healthcare workers may predict turnover behavior which deserves further attention and investigation.


1.1 Internal relationships between negative workplace behavior and turnover intention

A growing body of studies highlighted that one vital factor affecting the turnover intention of healthcare staff is the work environment (1). Workplace violence by patients or family members has received wide attention, but negative workplace behavior within the organization has been generally ignored. Negative workplace behavior involves psychological and physical hostility within the work environment that is pervasive and far-reaching for both the organization and its members (10). It can be divided into horizontal aggression between peers and vertical aggression between a leader and follower according to the directionality of the behavior (11). Due to the potential conflicts of interest and high-pressure work environments, negative behaviors within organizations can lead to endless stress and sustained pain for medical staff, which is no less harmful in the long run than bullying or violence from patients and family members (12). The unfavorable consequences of negative workplace behavior on turnover intention are well documented in past research (13). Previous studies have found that negative workplace behavior resulted in destroyed the harmonious atmosphere of the hospital (12), hindered healthcare workers' teamwork (14), and ultimately affected the safety of patients (15).

Although there is growing evidence that workplace incivility is an important predictor of various types of turnover intention, little is known about the association between negative workplace behavior and turnover intention among healthcare workers (16). Affective events theory (AET) can provide valuable insights for understanding the relationship between negative workplace behavior and turnover intention, which assumes that the work environment indirectly alters work attitudes by influencing work events (17). Negative workplace behavior from peers or leaders can impact healthcare professionals' working attitudes increasing the probability of turnover. Therefore, we attempt to explore the following research hypothesis:

Hypothesis 1: Negative workplace behavior has a positive association with healthcare workers' turnover intention.



1.2 The mediating role of job insecurity

Job insecurity refers to an individual's beliefs about the degree to which they fear losing their current job and the necessity of maintaining employment stability (18). The degree to which workers feel their employment is in jeopardy is reflected in their level of job insecurity (19). According to Hellgren et al. (20), there are two types of work insecurity: qualitative job insecurity, which refers to feelings of loss of important employment qualities, and quantitative job insecurity, which is based on subjective evaluations of the possibility of losing one's job. Previous study found that negative workplace behavior is a risk factor for job insecurity (21). Aisha Sarwar's study also revealed the link between job insecurity linking workplace bullying and nurse's deviant work behavior (13). Moreover, some scholars confirmed that workplace violence was positively related to healthcare workers' job insecurity. Few research, nevertheless, have looked at the possible mediating mechanisms that underlie the links between negative workplace behavior and turnover intention through job insecurity.

AET assumes that the work environment indirectly alters work attitudes by influencing work events, which subsequently trigger affective experiences (17). It offers a framework for investigating how job insecurity plays a significant role in mediating the relationship between negative workplace behavior and turnover intention (17). Events that occur to people in work environments and elicit feelings are referred to as work events (such as negative workplace behavior). Affective experiences are the feelings—whether favorable or unfavorable—that arise from work-related situations (such as job insecurity). Workplace attitudes (such as turnover intention) are directly impacted by the affective experience. Wu et al. (22) tested AET in a sample of 1,517 hospital nurses in China and found work environment was related to job satisfaction and intention to leave both directly and indirectly through two mediators: workplace violence and burnout. Therefore, we hypothesize:

Hypothesis 2: Job insecurity mediates the association between negative workplace behavior and turnover intention.



1.3 The moderating effect of psychological resilience

Psychological resilience is a psychological resource and stable personality trait that helps people deal with and overcome failure or adversity (23). A complicated and dynamic process, resilience involves nurses developing coping mechanisms to reduce psychological discomfort and problem-solving techniques to deal with occupational adversity (24). AET holds that personal traits can regulate the relationship between work events and affective experience (17). Healthcare professionals that possess psychological resilience are more likely to handle work-related stressors and experience personal development owing to they are more likely to mobilize internal modifications and utilize external resources (25). Furthermore, previous studies confirmed that the psychological health of emergency nurses may suffer from high rates of workplace violence, whereas resilience can help them lessen negative effects (26). Therefore, we hypothesize:

Hypothesis 3: Psychological resilience moderates the association between negative workplace behavior and job insecurity such that this positive relationship is stronger when the victim's psychological resilience is low.

Based on the above literature review, the purpose of this study was to examine whether negative workplace behavior would have both direct and indirect effects on turnover intention through job insecurity and whether psychological resilience, as a positive resource, plays a moderating role in the process of negative workplace behaviors affecting job insecurity (Figure 1).


[image: Diagram illustrating relationships among psychological resilience, job insecurity, negative workplace behavior, and turnover intention. Psychological resilience influences job insecurity (H2) and negative workplace behavior (H1). Job insecurity and negative workplace behavior both contribute to turnover intention.]
FIGURE 1
 The conceptual model.





2 Methods


2.1 Participants and procedures

We used a quota sampling method to collect data, 1,108 healthcare workers were recruited between February and April 2023 from three tertiary hospitals in Hunan Province, China. According to data from the China Statistical Yearbook 2020, the ratio of medical personnel (doctors, nurses, pharmacists, technicians) was 1:1.52:0.12:0.13 (27). Therefore, we recruited 400 doctors, 608 nurses, 48 pharmacists, and 52 technicians. Inclusion criteria were as follows: (1) medical personnel with relevant qualifications; (2) working time of more than 3 months; (3) signed informed consent and were voluntarily willing to participate in this study. Trainees, interns, and those who could not cooperate in completing this study were excluded. The head of nursing at three hospitals sends other nurses a link to our self-administered questionnaire via Wenjuanxing (a professional online questionnaire platform in China, https://www.wjx.cn/). On the front page of self-administered questionnaires, they were then clearly informed of the goal and relevance of this study, and their participation was kindly requested.

The required sample size was calculated using the formula [image: Formula for sample size calculation: n equals Z sub alpha divided by two squared times pi times one minus pi, divided by delta squared.]. The type I error α was set as 0.05, the Zα/2 was set as 1.96, and the absolute error δ was set as 0.03. π = 50% was set for calculation in order to ensure sufficient size for cross-sectional study (28). A sample size of 961 was derived, and a minimum sample size of 1,057 was required given a 10% of invalid responses. Thus, 1,108individuals were recruited, which was sufficient to satisfy the cross-sectional survey's sample size requirements.



2.2 Variables and measurements
 
2.2.1 General information questionnaire

The general information questionnaire was designed by looking through relevant research and the researchers' clinical expertise. Healthcare workers' demographic characteristics were collected. The information included age, gender, working years, marital status, education, and field.



2.2.2 Negative workplace behavior

This study used the Chinese version of the NBHC questionnaire developed by Layne et al. (11). It was a specific tool designed to measure the negative workplace behaviors among healthcare professionals. The Chinese version of the scale included 23 items in 4 dimensions and 2 open-ended questions, including contributing factors (7 items), frequency of aggression (7 items), the severity of aggression (6 items), fear of retaliation (3 items), and 2 open-ended questions to describe medical staff's experience of negative behavior and suggestions for reducing negative behavior in the workplace. The dimensions of contributing factors and fear of retaliation were scored on a 4-point Likert scale ranging from 1 (“strongly disagree”) to 4 (“strongly agree”). The attack frequency dimension was scored on a 5-point Likert scale ranging from 1 (“never”) to 5 (“every day”). The attack severity dimension was scored on a 4-point Likert scale ranging from 1 (“not serious”) to 4 (“very serious”). The score of each dimension is the average score of all items in this dimension. The higher the score, the more serious the problem of negative behavior in the workplace. In this study, Cronbach's α of the total scale was 0.92.



2.2.3 Job insecurity

The workplace insecurity scale (WIS) was developed by Hellgren et al. (20) and measures employees' fears about losing their jobs and their perceptions of threats to the quality of the employment relationship. It consists of 7 items scored on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”), with total scores ranging from 7 to 35. A higher score represented higher levels of job insecurity experienced by the individual. The reliability of the Chinese version of the WIS was acceptable for the subscales (Cronbach's α = 0.949–0.903), and construct validity was good (29). The Cronbach's α was 0.96 for the total scale and 0.79–0.93 for five subscales in the present study.



2.2.4 Psychological resilience

The 10-item Connor-Davidson Resilience Scale (CD-RISC-10) is a self-report measure designed for measuring resilience (30). The Chinese 10-item Connor-Davidson Resilience Scale was used in this study, which consists of 10 items scored on a 5-point Likert scale ranging from 0 (“not true at all”) to 4 (“true nearly all the time”) (31). The CD-RISC-10 generates total scores from 0 to 40 with higher scores indicating a greater ability to cope with adversity (32). This scale reported a good internal consistency (33). In this study, Cronbach's α of the total scale was 0.92.



2.2.5 Turnover intention

Mobley developed the turnover intention scale in 1978 (34). The Chinese version of the turnover intention scale was used, which contains 4 items and uses the Likert-5 scale ranging from 1 (“completely inconsistent”) to 5 (“completely consistent”), with total scores ranging from 4 to 20 (35). A higher score indicated greater turnover intention. In this study, Cronbach's α of the total scale was 0.97.




2.3 Data analysis

Statistical analyses were performed using SPSS 22.0 and PROCESS. The correlation between the research variables was calculated using the Pearson correlation coefficient. The impact of this model was to be assessed by multiple linear regression analyses. Based on 5,000 bootstrapped samples, this study calculated the 95% bootstrap confidence intervals (CI). A significance level of p < 0.05 was used for all variables.



2.4 Ethics approval

The study complied with acknowledged ethical guidelines, as stated in the Declaration of Helsinki. The study received ethical approval from the Behavioral Medicine and Nursing Research Ethics Review Committee of Central South University (No. E E202217). Before starting data collection, electronic informed consent was obtained.




3 Results


3.1 Healthcare workers' demographic information

The majority of the participants (78.1%) were female, 26–30 years (31.9%). Most of the healthcare professionals had master's degrees (41.3%), followed by bachelor's degrees (26.2%), doctor's degrees (22.0%) and diplomas (10.5%). The present professional categories of the samples were nursing (54.9%), medicine (36.1%), pharmacy (4.3%), and technic (4.7%). The rest of the general data information is detailed in Table 1.


TABLE 1 Characteristics of the participants (n = 1,108).

[image: A table displays demographic characteristics with categories, number of individuals (N), and percentage. Age groups: ≤25 (9.7%), 26–30 (31.9%), 31–40 (31.4%), 41–50 (23.5%), ≥51 (3.4%). Gender: Male (21.9%), Female (78.1%). Working years: <1 (17.8%), 1–5 (28.7%), 6–10 (29.7%), 11–20 (15.1%), >20 (8.6%). Marital status: Married (69.6%), Single (27.4%), Divorced (2.8%). Education: Diplomas (10.5%), Bachelor (26.2%), Master (41.3%), Ph.D. (22%). Field: Doctors (36.1%), Nurses (54.9%), Pharmacists (4.3%), Technicians (4.7%).]



3.2 Correlations between study variables

The descriptive statistical analysis results are shown in Table 2. Negative workplace behavior is significantly positively correlated with job insecurity (r = 0.317, p < 0.01). Job insecurity was positively correlated with turnover intention (r = 0.312, p < 0.01). There was a significant positive correlation between workplace negative behavior and turnover intention (r = 0.511, p < 0.01). This provides preliminary support for the hypothesis of this study.


TABLE 2 Descriptions and correlations of study variables.

[image: Table showing relationships between workplace variables. Columns list Mean ± SD, Range, and correlation coefficients with significance levels. Variables include negative workplace behavior, job insecurity, resilience, and turnover intention. Significant correlations are noted with **p < 0.01.]



3.3 Multiple hierarchical linear regression models

We performed multiple linear regression analyses to examine our hypotheses, testing the associations between negative workplace behavior, job insecurity, psychological resilience, and turnover intention, after adjusting for gender, age, marital status, education, and working year. Such variables were regarded as the control variables. Job insecurity was tested as a potential mediator of the association between negative workplace behavior and turnover intention. We tested the mediator via the PROCESS procedure for SPSS 22.0 by calculating bias-corrected 95% confidence using bootstrapping with n = 5,000 resamples. Negative workplace behavior was positively associated with job insecurity (β = 0.322, p < 0.01) and turnover intention (β = 0.251, p < 0.01); H1 and H2 were supported, as shown in Table 3. It showed that resilience significantly moderated the association between negative workplace behavior and work insecurity in Table 3 and Figure 2, so H3 was confirmed.


TABLE 3 Multiple hierarchical linear regression models.

[image: A table displaying regression analysis results for job insecurity and turnover intention. Columns include Model 1 (M1) for job insecurity and Models 2-4 (M2-M4) for turnover intention, each testing different hypotheses. Control variables include age, gender, working years, marital status, education, and field. Mediator is job insecurity, and moderator is resilience. Interaction term is negative workplace behavior multiplied by resilience. The independent variable is negative workplace behavior. Significant coefficients are indicated with asterisks: two for p less than 0.01 and three for p less than 0.001.]


[image: Line graph showing the interaction between workplace insecurity and resilience on negative workplace behavior. Negative behavior increases with higher workplace insecurity. High resilience shows a steeper increase than low resilience.]
FIGURE 2
 Moderated effect of resilience on the association between negative workplace behavior and job insecurity.





4 Discussion

The study results support the hypothesized model. Negative workplace behaviors positively influence Chinese healthcare professionals' turnover intention and job insecurity mediates their relationship. Furthermore, our research confirmed that psychological resilience moderates the association of negative workplace behaviors with job insecurity. Our research findings increase the understanding of how negative workplace behaviors influence turnover intention. A better understanding of this mechanism could provide a scientific basis for the prediction of nurse turnover intention and possible preventive measures.

As shown in our results, high negative workplace behaviors were related to increased turnover intention. This is consistent with previous research results, suggesting better work environment standards (e.g., true collaboration, authentic leadership) are associated with decreased turnover intention and improved employee satisfaction (36, 37). According to the theory of general aggression model, a person experiencing aggressiveness will go through three main stages: cognitive, physiological arousal, and emotional traits (38). This suggests that when healthcare workers experience negative workplace behaviors, they will engage in cognitive processing, which could result in emotional reactions like resentment and fear and eventually evolve into turnover intention (1). Preventing negative workplace behaviors is a potential strategy to reduce healthcare professionals' turnover intention. Therefore, it is recommended that hospitals set up psychological supervisory teams and form mental health departments for medical workers to reduce work stress and negative emotions by helping medical staff to channel their emotions. Our results add evidence to the importance of preventing negative workplace behaviors for reducing nurses' turnover intention.

Although the effect of negative workplace behaviors on turnover intention has been previously examined, little is known about the underlying mechanisms by which negative workplace behaviors cause their victims to intend to leave. We found evidence in favor of job insecurity as one of the mediators explaining how healthcare personnel's negative workplace behaviors develop and lead to them engaging in turnover intention. The inclination to leave the job rises in healthcare professionals who experience negative workplace behaviors as their perception of job security correspondingly declines. This is consistent with recent meta-analysis research on job insecurity that highlights the multilevel antecedents and consequences of job insecurity (39). Employing the AET theory, job insecurity, as a negative affective experience, is a key point in understanding how events occurring in the work environment affect the behavior of employees. Additionally, the conservation of resource theory states that nurses would devote significant psychological, physiological, and emotional resources to preserving and safeguarding their work, which is inherently important to them if they perceive a threat to the stability or continuity of their employment. But if their efforts are in vain, they will get emotionally weary (18). Negative workplace behaviors, particularly vertical aggression from superiors, can cause medical personnel to worry about job security, future career development, and job rewards when these issues are not handled, they are more likely to quit their job.

Moderation analysis supported the moderation effect of resilience among the negative relationship between negative workplace behaviors and job insecurity. The findings of this study in concert with findings from previous studies demonstrated that medical staff's resilience lessened the detrimental effects of negative workplace behaviors (23). In addition to actively resisting the negative affective experience, healthcare workers who engaged in negative workplace behaviors also actively mobilized their psychological capital and personality resources to counteract the negative affective experience (40). This provided the theoretical foundation for the development of prevention and intervention strategies aimed at halting the detrimental effects of negative workplace behaviors on healthcare workers.

High turnover among healthcare workers impairs patient and worker outcomes and incurs significant financial costs; therefore, nurse managers and organizations should actively investigate factors influencing turnover and develop strategies to prevent turnover. Our study highlighted the adverse outcomes of negative workplace behaviors in the healthcare workplace, including a mechanism to break the vicious circle of high turnover intention among healthcare workers. Mitigating negative workplace behaviors is a key factor in preventing job insecurity, and ultimately reducing the turnover rate of medical staff. Hospital administrator and nurse managers are encouraged to actively engage in the development and enforcement of negative workplace behavior prevention protocols and the building of a harmonious working environment involves the harmonious relationship between colleagues, the superior, and the subordinate. Furthermore, managers should also pay attention to the key role of psychological resilience as a moderator in preventing job insecurity among medical staff, by organizing positive psychology knowledge lectures to help them cultivate confidence and positive attitudes and improve their ability to self-regulate their emotional state.


4.1 Limitation

The current study, like all studies, is not free from limitations. First, due to its cross-sectional nature, we were unable to draw causal relationships among negative workplace behaviors, job insecurity, resilience, and turnover intention. To validate and expand upon our findings, longitudinal data are required. Second, self-reports were used to gather all data, a process that incurs unavoidable reporting or recall bias. Future research with more objective data, including hospital turnover rates, might help confirm the results. Third, the participants were recruited from three tertiary hospitals and the sample size was relatively small, which may limit the generalizability of the findings. Future studies should consider broadening the sample's geographical scope.




5 Conclusion

Our research revealed that negative workplace behaviors are important factors contributing to employee turnover intention. Job insecurity mediates the relationship between negative workplace behaviors and turnover intention, which indicates reducing healthcare workers' job insecurity is vital to preventing high turnover intention among medical staff. Additionally, psychological resilience moderates the association between negative workplace behaviors and job insecurity.
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The operating room is one of the most critical departments in a hospital, and the allocation of human resources for operating room nursing has a critical impact on operating room operations and surgical quality. This review systematically reviews current research on the content and methods of operating room nursing human resource allocation, including the quantity allocation, structure and quality allocation of operating room nursing human resources, and describes the specific operation, advantages and disadvantages of each allocation method, to provide a reference basis for the construction of a rationalized operating room nursing human resource allocation system.
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1 Introduction

With the continuous development of medical technology and the increasing number of types of surgery, managers have increasingly emphasized the issue of human resource allocation in the operating room to ensure the quality of surgery and improve work efficiency. There is a mismatch between the number of nursing staff and the number of surgeries in many hospitals’ operating room nursing human resource allocation (1). The lack of nursing human resources and their irrational structure have led to increased workloads, longer shifts, and fewer training and learning opportunities for nurses, leading to a higher level of nursing risk (2). Due to the special nature of work in the operating room, current research on nursing human resource allocation often excludes operating rooms, ICUs, outpatient clinics, and other departments as platform departments from regular human resource allocation (3). Human resources allocation methods based solely on bed-to-nurse ratios and clinical standards of care are not directly applicable to the allocation of nursing human resources in the operating room (4). How to rationally allocate nursing human resources in the operating room to improve the efficiency and quality of surgery in the operating room has become an urgent problem that needs to be solved. This paper intends to review the current research on nursing human resource allocation in the operating room, including the quantity allocation, structure and quality allocation of nursing human resources in the operating room, and to summarize the methods and advantages and disadvantages of nursing human resource allocation in the operating room at home and abroad, to provide reference for operating room managers to allocate nursing human resources rationally.


1.1 Background

Herbert G. Hahnemann defines staffing as acquiring, placing, and retaining an adequate quantity and quality workforce to impact an organization’s effectiveness positively (5). Based on the in-depth study of this concept in business administration, human resource allocation can be categorized into micro and macro levels. The micro level mainly includes quantitative and qualitative allocation, while the macro level mainly refers to structural allocation (6).

While standards vary from country to country, a lack of human resources is a common problem. According to the implementation rules of China’s tertiary general hospital accreditation standards, the ratio of nursing staff to operating rooms under normal working conditions is ≥3:1 (excluding non-nursing staff such as auxiliary and administrative staff) (7). Some large and complex surgeries require more than three nurses of different seniority, e.g., lung transplantation involves four nurses in different roles (8). Lei ZY et al. (9) relied on various workload indicators from the operating room information management system to assess operating room nursing human needs and allocations. They found that the operating room nursing human resource allocation obtained according to the minimum ratio required by the national standard (3:1 ratio of nursing staff to interoperative rooms) was grossly inadequate.

Improving the efficiency of human resources is a problem that many managers have to solve. The work habits of the surgical team influence their solutions. Surgical teams in Chinese hospitals consist of fewer members. There is a low personnel turnover during this surgical procedure; scrub nurses or circulation nurses are stationary, and it is mainly the surgeon who undergoes turnover. In contrast, in operating rooms in Western countries, anesthesiologists and surgeons are fixed throughout the entire surgical procedure, and nurses are often transferred to other positions for various reasons (e.g., lunch and tea breaks), with frequent shift handovers occurring (10). One researcher found that surgical durations of more than 4 hours were associated with as many as six team member changes, most of which were nurses (11).

This difference has led to differences in the focus of researchers on staffing. Some Asian countries’ studies on human resource allocation in operating room nursing focus on optimizing scheduling, while Western countries have explored the turnover rate of intraoperative nurses, and how to staff the surgical process.

As illustrated in Figure 1, allocating OR nursing human resources requires a synergistic integration of three dimensions: quantity precision, structural rationality, and quality sustainability.
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FIGURE 1
 Human allocation model.





2 Results


2.1 Nursing human quantity allocation


2.1.1 Projected human based on hours worked

The method of measuring working hours refers to measuring the time consumed by the procedures and actions that must be carried out in each part of the whole process of completing the work of a health service. It is the most basic method of determining the amount of labor (12).

As a classic method of nursing labor assessment, manpower requirement quantification is achieved by systematically recording the time spent on the whole process of nursing operations. Wang ZM’s team (13) obtained the total daily nursing work hours of nurses by measuring the work hours and frequency of each nursing program in the operating room, which was substituted into the human resource allocation formula for the calculation of nursing human resource allocation, which was calculated as follows: theoretical number of nurses per day = (total nursing hours per day/8 + 1) x rest factor x (1 + mobility factor). Where “8” refers to the daily working hours of nurses of 8 h; “1” refers to the workload of nurses on the main shift not counted at the time of measurement of working hours; rest coefficient = 365/(365 - rest days), the number of rest days mainly refers to legal holidays and weekly rest; mobility coefficient = the number of all vacation days in the year / (overall number of study participants × the number of whole days of attendance in the year), which refers to the number of supplements for nurses who are understaffed due to sick leave, maternity leave, personal leave and other leave of absence situations, as well as clinical teaching, and so on. Although this method can accurately reflect the clinical reality, its mode of relying on manual recording faces an efficiency bottleneck in contemporary medical scenarios with diversified surgeries and complex operation processes. In comparison, Lei ZY’s team (9) calculated the theoretical nursing human resource requirement by measuring the actual working hours of nurses each year based on the Ministry of Health’s proposed ratio of nursing staff to operating rooms of 3:1, which was calculated as follows: annual theoretical nurse requirement = [operating rooms × 3 + (overtime working hours per person per month × 12)/(regular working hours per day × actual number of working days)] × (1 + mobility factor). Although it has the advantage of simplicity of operation, the calculation is increased by the fact that it does not effectively differentiate between the time spent on nursing services and the time spent on non-nursing activities (e.g., tea breaks, administrative matters), which results in more hours than the actual hours spent on nursing services.

With the deep penetration of IoT technology in healthcare management, traditional work hour measurement methods are undergoing a technological revolution. Clinical practice has shown that the hospital base time distribution system constructed by a tertiary hospital in China can automatically collect the precise start and end times of nursing operations by deploying an NTP (Network Time Protocol) system and installing high-precision digital sub-clocks (time error ≤ 0.1 ms) in key units such as operating rooms and ICUs (14). A medical device monitoring system developed at the University Hospital of Heidelberg, Germany, on the other hand, has reduced the rate of nursing person-hour deflation from 12.7 to 4.3% by capturing real-time data on personnel movements in the operating room (number of personnel, time consumed for operation items, etc.) and generating a dynamic human resources demand curve in a visualization dashboard (15). The above technological breakthrough confirms that automated data collection based on IoT can significantly improve measurement validity and provide a reliable basis for dynamic human resources allocation.

Existing studies have generally ignored the moderating effect of surgical complexity in their analyses of the association between surgical duration and human resources requirements. Pandit’s (16) team proposed a model of time-phased human resources allocation (8-h/10-h team division criteria) based on the formula: workload = hours worked + K x overtime hours, where the relative cost ratio K value is > 1, and the section took the value of K to be 2.0. The following decision rule was calculated to be used for staffing anesthesiology and operating room nurses: 8 h of human resources were planned for staffing if the average length of actual operating room time used was ≤8 h and 25 min, and 10 h of human resources were planned for staffing if the average length was ≥8 h and 50 min. This method does not incorporate the differential impact of surgical difficulty, although it does consider the need for staff turnover during prolonged surgical procedures. To address this limitation, Chinese researchers constructed a system of difficulty coefficients for surgical coordination through the expert consultation method, integrating the four dimensions of surgical time, risk level, technical difficulty, and labor intensity to form quantitative assessment standards (e.g., appendectomy = 1.0, liver transplantation = 3.0), and incorporated them into the performance appraisal system. Post-implementation data showed that nurses’ annual per capita surgical coordination improved by 6.73%, and surgical pick-up time was reduced by 10.82% (17). The results have methodological consistency with the American RBRVS (Resource-Based Relative Value Scale) theory (18), which scores the coefficients of different medical projects through the four-dimensional indexes of time, skill, risk, and physical strength, and then obtains the workloads of other medical projects, which provides an opportunity to establish the association model of pervasive surgical complexity and human resources allocation theoretical support.



2.1.2 Projected human based on systematic categorization

Surgical grading management refers to the process by which medical institutions, to ensure ensuring surgical quality and safety, grade the surgeries carried out in their institutions according to the degree of surgical risk, degree of difficulty, degree of resource consumption, and ethical risk, and adopt corresponding management strategies for surgeries at different levels (19).

In a survey of elective orthopedic surgeries (20), the researchers categorized nursing staffing using the level of surgery and the type of anesthesia as the main variables: those with a duration of surgery of less than 1 hour were not assigned a scrub nurse; those with a duration of surgery of more than 5 hours were assigned a circulation nurse, a scrub nurse, and an auxiliary staff member; and those who were in the middle of the two were assigned a circulation nurse and a scrub nurse. Except for general anesthesia patients with nurse anesthetists, patients with local or regional anesthesia, etc., no longer have nurse anesthetists. Compared to the traditional operating room (where a circulation nurse and a scrub nurse are assigned to each operating room), the efficient operating room is primarily due to the simplification of operating room care and elimination of some of the need for nurse anesthetists, with the result being a 60% reduction in the cost of procedures associated with the efficient operating room and equivalent health outcomes for patients.

American researchers graded patients according to general surgical anesthesia class (ASA) and surgical complexity (21), the sum was the patient’s classification number. For example, if a patient undergoing hepatectomy has an ASA score of 4 and a surgical complexity score of 2, the grade of the procedure is 6. The average number of nurses required per day was determined based on the current month’s data, and the procedure’s grading value determines the number of nurses needed in the operating room. Compared to the dynamic grading model for routine surgery, complex specialty surgery often requires rigid allocation criteria to ensure healthcare equity due to the higher ethical risks and resource consumption. In China, in the context of the universal health insurance policy, rigid allocation standards (2 circulation nurses and 2 scrub nurses) are implemented for major surgeries such as organ transplantation to ensure the stability of the surgical team (22). In contrast, the proportion of commercially insured patients in organ transplantation in the United States rose from 26.9 to 33.8% with the increase in the number of nurses, with a corresponding decrease in the proportion of patients with general health insurance (23).

In most hospital performance accounting systems, surgical grading accounts for a portion of the weight, but the dynamization of grading standards should be considered. In recent years, da Vinci surgery has been involved in all types of surgical procedures, in the face of new types of surgery, the specialized nurses and new types of surgery fit; in addition to the different tiers of hospitals, should also be taken into account, a study investigated 2,039 hospitals in China showed that the allocation of human resources for surgical care in tertiary hospitals is greater than the national standard of the ratio of nursing staff to the surgical interventions of 3:1, the second-level hospitals to meet the basic, and the majority of the first-level hospitals are not satisfied (24).



2.1.3 Build a human resources model based on cost accounting

As the pressure to control costs in healthcare intensifies, cost accounting for nursing labor allocation in the operating room has become an important tool for hospital lean management. Eddie Y. Lo (25) and others optimized the allocation of human resources in the operating room based on cost accounting and obtained a “two-room” model for the shoulder surgery team (two operating rooms operating simultaneously, each staffed by one surgeon, one anesthesiologist, two nurses, and three ambulatory staff: one nurse, two assistants, and two assistants). A cost comparison of the optimized team model with the traditional “one-room” surgical team model (1 surgeon, 1 anesthesiologist, 2 nurses, and 1 assisting staff in each operating room) resulted in a 23% reduction in operative time and $187,000 in annual costs. The model is innovative in incorporating space reuse and staff mobility efficiencies into the costing framework, but its success relies on rigorous surgical timing synergies and equipment-sharing mechanisms.

Time-Driven Activity-Based Costing (TDABC) is often used for healthcare costing. A study in the United States (26) measured the time of each nursing operation throughout the surgical procedure based on the time-driven operations cost theory (TDABC). It calculated the cost required for each nursing time phase, using a surgical flow chart and the corresponding time values to determine the total labor costs associated with the degree of activeness (use) and idleness (un-usedness) of the other personnel in each nursing phase during the surgical procedure. TDABC allows for a detailed analysis of the labor costs of all parties in a surgical team, and researchers have generated several new labor allocation models based on different team roles to explore the most cost-effective and efficient models for the team. Costing based on TDABC theory not only provides a detailed understanding of the total labor cost of the team but also provides a detailed understanding of the time usage of each team member. Alternative staffing models can also be calculated to maximize labor cost savings and improve team efficiency. However, the static assumptions of traditional TDABC (fixing the duration of surgery and ignoring emergencies) lead to its limited applicability in complex surgeries, such as heart transplantation, where the actual cost deviation rate is 21.3% (26).

Although the current operating room human resources allocation model based on cost accounting has made a breakthrough at the theoretical level, its clinical application is still faced with a triple dilemma: (1) Conflict between cost control and quality of care (e.g., the “two-room” model reduces the cost of an operation by $291, but nurses running back and forth between the two operating rooms will also increase the error rate of nursing operations (26)); (2) A contradiction between static accounting and dynamic demand (traditional TDABC does not include the time cost of intraoperative emergencies); (3) An imbalance between economic considerations and humanistic care (excessive compression of human resources increases nurse fatigue index (27)). The practice of the German G-DRG system has shown that coupling the case-mix index (CMI) with the nursing efficiency factor (NEF) can increase the costing accuracy to 88%. However, the model must be matched with a mature DRG payment system (28).

Based on this, some scholars have proposed an integrated program: under the DRG framework, TDABC is used to account for indirect nursing costs (e.g., depreciation of equipment, space occupation) and combined with the RBRVS theory to quantify the direct nursing labor costs (weighted according to risk, skill, and physical exertion), and then obtain a more accurate cost of care. This method takes into account not only the number of patients admitted to the emergency comprehensive care but also the number of patients with a variety of diseases. Care is not complex, but the burden of care is heavy. However, it also takes into account the critical care unit, such as the nursing unit of nursing experience and skill requirements of the characteristics of the higher, but also to achieve the set up of virtual beds nursing unit of the measurement of the performance point, reflecting the characteristics of the care of the different departments, to achieve to the maximum extent possible to do the relative balance of the configuration of the performance point (29).



2.1.4 Mathematical modeling of human resources numbers

The application of computer technology allows for the simultaneous programming of human resource requirements, human resource allocation, and departmental scheduling. Some studies (30) proposed a two-stage mathematical model for long-term employee planning decisions in the operating room. The first stage is a stochastic model that calculates the annual demand for nurses in the department based on the hospital’s budgeted cost planning, which results in the expected weekly hours of work for all nurses and sets the conditions for employees to work overtime in order to meet the changes in demand. The second stage of decision-making focuses on determining the staffing structure, i.e., the number of staff assigned to each shift, each workday, and each service line, considering the number of nurses available and the pattern of demand. The advantages of this method are that once the programming is successfully implemented in the clinic, it saves human and material resources, is easy to operate and easy to manage, and can be personalized according to the specific conditions of the department to cope with the day-to-day problems of departmental human resources and surgical scheduling. However, it may not be able to achieve complete improvisation in response to unexpected situations in the department. Most current mathematical models of the operating room are mostly seen in the context of surgical scheduling.

The current application of mathematical modeling in operating room human resources deployment presents a significant contradiction between “technological sophistication and clinical appropriateness.” HeBei of hospital’s digital twin scheduling system achieves a 38.07% increase in burst response efficiency through Nash equilibrium. However, its training model relies on historical data is still subject to model prediction errors in rapidly iterative scenarios such as the annual growth of da Vinci surgeries (31). The current core problem lies in the following: the existing models rely excessively on static assumptions, such as fixed operation duration, ignoring the dynamic complexity of medical scenarios, and over-pursuing mathematical optimal solutions, weakening the quantitative expression of humanistic elements. In order to break through this double dilemma, there is an urgent need to construct an intelligent modeling system that integrates dynamic perception and humanistic constraints. A multimodal data perception model is established, and a single data model is fused with real-time surgical video (identifying the frequency of instrument delivery) and vital signs data (calculating the intensity of nursing operation) to construct dynamic feature vectors.

To clarify the characteristics of different staffing models, a comparative summary is provided in Table 1, highlighting their applicability and limitations in diverse clinical contexts.


TABLE 1 Characteristics of the method of nursing human quantity allocation.


	Model type
	Core metrics
	Advantages
	Limitations
	Case examples

 

 	Work hours measurement 	Work hour tracking, Rest coefficient, Mobility factor 	Accurately reflects clinical realities (13) 	Relies on manual recording, low efficiency (9) 	NTP system in Chinese tertiary hospitals (14)


 	Surgical categorization 	Procedure classification (Risk/Difficulty/Ethical level) 	Differentiated allocation, improves equity (21) 	Static classification fails to adapt to new technologies (24) 	ASA classification in the US (21)


 	TDABC Cost model 	Time-driven costs, Indirect/Direct care costs 	Precise team cost accounting (26) 	Ignores emergency time costs (26) 	G-DRG system in Germany (28)


 	Mathematical modeling 	Dynamic scheduling algorithms, Historical data training 	Addresses surge demands (30) 	Over-reliance on static assumptions (31) 	Digital twin system in Hebei Hospital (31)




 




2.2 Nursing human structure allocation

In addition to considering the number of personnel in the job setup, it is also necessary to ensure that the structure and distribution ratio of nursing personnel at all levels can be reasonably configured to ensure the quality of nursing care, stimulate the potential of nurses, and improve the efficiency of the role’s work.

Based on their core competencies, nurses are most often categorized in Western countries as clinical nurse specialists, specialist nurses, advanced practice nurses, and licensed practical nurses (32). The Chinese nursing team categorized OR nurses into N1 (Junior Responsible Nurse), N2 (Responsible Nurse), N3 (Senior Responsible Nurse), and N4 (Responsible Team Leader) or grading OR nurses based on years of experience and appointment to different job tiers of OR nurses (24, 33), nurses are assigned to the appropriate surgical care based on their rank. Wang SQ et al. (34) constructed an evaluation system for the comprehensive competence of nurses’ job competence based on their professional knowledge, nursing skills, communication and coordination skills, organizational and management skills, professionalism, personal characteristics, and career planning. In order to provide nurses with a more suitable working environment and development opportunities and, simultaneously, provide patients with more comprehensive, professional, and humanized nursing services.

Some hospitals (35) through a comprehensive assessment of the riskiness, complexity, professional skill requirements, and workload elements of nursing work programs. The operating room nursing work program was divided into four tiers, and based on the requirements for practitioners in the four tiers, the criteria for tiering operating room nursing positions were determined, and recommendations for tiering the use of nursing staff were made. That is, through the nursing positions in the operating room for job analysis, to determine the various levels to take different qualifications of nurses to do the corresponding level of nursing work projects and to serve as the corresponding level of responsibility to allocate the nursing human resources in the operating room rationally.

The traditional model of pairing circulating nurses with scrub nurses is the new-old nurse pairing model, nursing managers (6) and others analyzed the psychological traits of operating room nurses and found that complementary matching of nurses with different psychological traits forms a complementary matching model of psychological traits conducive to improving the business quality and work enthusiasm of specialized nursing staff in the operating room, strengthening the concept of nurse service, and thus optimizing the allocation of nursing human resources in the operating room. However, putting aside conditions such as nurse seniority and education, using psychological traits alone as the basis for surgical nursing pairings may result in two nurses with insufficient seniority and experience appearing in the same surgery, reducing the degree of cooperation between the nursing team and the anesthesia and surgeon teams.

The essence of nursing human resources configuration in the operating room is to realize the dynamic adaptation of “doctors, nurses, and patients,” and the core challenge is how to accurately match nurses’ explicit competencies (e.g., level of specialty certification, the precision of microscopic operations) and implicit characteristics (e.g., the tendency for teamwork, stress response mode) with the technical demands of the type of surgery (e.g., the cognitive load of the instruments for robotic surgeries), and the operating habits of the operating surgeons (e.g., preferences for the pace of surgery, team communication styles) and team communication style for precise matching. Different hospitals have different requirements for the above-influencing factors. Specialized oncology hospitals consider the difficulty coefficient of surgical oncology coordination, patient criticality, knowledge and skills, title, nurse hierarchy, and interpersonal interactions with colleagues in the allocation of human resources structure (36). It is a bit more simplified in primary hospitals, and staff will be deployed based on a single nurse tier and surgical grading (37). Establishing a comprehensive nursing human resources structure allocation system based on the nature of the healthcare organization can maximize the matching of people and positions.



2.3 Nursing human quality allocation

In business administration, human resource allocation quality refers to assigning personnel to the corresponding job positions according to their responsibilities. To maximize the role of human resource quality allocation, enterprises should achieve the goal of matching employees with positions, employees with each other, and employees with enterprises (6).


2.3.1 Reasonable qualitative allocation of human resources can compensate for a certain degree of quantitative human resources shortfalls

From the engineering perspective, the shortage of human resources and the lack of strong professional knowledge of employees can lead to problems in the scheduling of personnel and impede the optimal allocation of human resources, thus affecting the overall quality of work and the direction of the goals of the enterprise. The problems caused by a small number of vacancies in the number of employees can be compensated to a certain extent through reasonable staff scheduling and rostering, thus ensuring the effective use of human resources (38).


2.3.1.1 Joint specialized team on flexible scheduling system

Human resource allocation for operating room nursing in China uses a combination of cascade allocation and flexible scheduling. According to the professional skills, work experience, education, and title level of the nurses, the nursing staff were divided into three levels, namely, specialty team leader, senior responsible nurse, and junior responsible nurse, to ensure that there were nurses of different levels on duty in all shifts to ensure the quality of nursing care under different surgical needs (39). Some hospitals specialize managing operating room nurses by dividing them into specialty groups. Through core competency assessment and grading, we ensure that the specialty teams have specialized nursing competencies to meet the needs of complex surgery and emergency resuscitation. In the United States, specialty surgical teams are used to optimize operating room workflow, an approach in which clinicians lead the formation of a multidisciplinary group of teams, with team members (including operating room nurses and anesthesiologists) sharing common goals and a process of open discussion about the needs of each team member (40). This approach allows for more specialized and proceduralized care in the operating room. Further, it improves the ability of nurses to provide standardized and efficient care and coordinate specialized procedures.

The nurse manager schedules shifts based on surgeon visits, consultations, procedures, and nurse tiers during the week. At the same time, flexible scheduling is carried out according to the patient’s medical needs and based on guaranteeing nurses 2 days of rest per week, avoiding overloading of nurses and reducing the risk of nursing errors and doctor-patient disputes (41). A combination of hierarchical management and flexible scheduling has been adopted to flexibly adjust the working hours of nurses according to the length of surgery and workload, reduce the number of shift handovers, and improve work efficiency.



2.3.1.2 Emergency response mechanisms and mobile nurse pools

The common problem faced by nursing human resources in many countries at present is the shortage of nurses’ resources, especially during the peak flow hours of surgery, and many researchers have proposed corresponding countermeasures on how to supplement the overall shortage of human resources in the operating room. On the one hand, hospital management should establish an emergency response mechanism, set up a special nursing management team for emergencies and special situations, scientifically assess nursing human resources, and formulate the hospital emergency coordination and departmental emergency plans (42, 43). On the other hand, hospitals have established “nurse banks” to make up for the shortage of nurses or as a potentially effective way of responding to changes in demand (44), but studies have shown that the unfamiliarity of these nurses with the operations of the operating room unit since they come from an external agency nurse or in-house nurse has led to an increase in the number of adverse events in nursing care (45); Drawing on overseas “nurse banks,” some hospitals in Asia have set up “mobile nurse banks” and “hourly nurse banks” to cope with seasonal or daytime peak hour nursing work demands (46), but how to localize foreign theories is still in the exploratory stage. There is a lack of a complete scientific and mature system (46).

Reasonable quality allocation of human resources can partially offset the shortcomings of insufficient quantity by improving individual effectiveness and teamwork efficiency. However, the boundaries of its role and the path to its realization need to be scientifically defined (6). Australian hospitals have collected information on surgeries and nurses and constructed a prediction model of daily surgical caseload, with a prediction accuracy of more than 90% and consistent prediction performance over various prediction ranges, so that this method can provide information for short-term staffing choices and long-term strategic planning (47). Tertiary care hospitals can implement a “1 + N” expert-led model (1 specialist nurse leader guiding N nurses), which dynamically adjusts skill weights in conjunction with the demands of new technologies such as the da Vinci surgical robot. Primary hospitals should adopt the “general nurse + remote consultation” model, connecting nursing experts in higher hospitals in real-time through 5G operating rooms to make up for the shortcomings of specialized capabilities (48).




2.3.2 Optimizing the allocation of human resources structures improves quality allocation

Turning to nursing administration, the definition of post-competency (PC) exhibits core concepts similar to business administration’s. It refers to the objectively measurable knowledge, skills, attitudes, values, personality traits, and motivation of high performers in a particular job, organizational environment, and culture (49). It is worth discussing how to realize the reasonable allocation and optimization of the competency of nurses in the operating room, which has become an important issue that needs to be analyzed and solved urgently. There are currently two main models of post-competency: the iceberg model and the onion model. According to the principle of the iceberg model, post-competencies can also be divided into explicit (including knowledge, skills, and resources) and implicit (including self-worth orientation, potential plasticity, and personality traits) competencies (50); The onion model, on the other hand, refers to the fact that post competencies are distributed like an onion, from the inside out: motivation, personal characteristics, self-image, social roles, knowledge, and skills (51). The Association of Operating Room Nurses (AORN) defines the competencies of an OR nurse as the knowledge, skills, and abilities needed to perform the professional functions of a registered nurse in operating room (52).

Several studies (53, 54) have demonstrated that post-competency of nurses can be improved through specialized training methods. In the case of surgical nurses, Some researchers (54) improved the post-competence of nurses by training midwifery nurses in In Situ Simulation (ISS), a simulation teaching strategy based on experiential learning theories, situational cognition theories, and constructivism, among other theories. It involves bringing the simulation suite to a real healthcare unit and using resources such as instruments and equipment from that unit while requiring participants to simulate their training by their real-life job roles, skill levels, and areas of responsibility.

The current post-competency management system for operating room nurses faces a significant disconnect between theory and practice, and there is an urgent need to build a dynamic assessment and training system that meets actual clinical needs (52). Although traditional competency models (such as the iceberg and onion models) provide a basic framework for the division of competencies, they fail to effectively address the complex interaction of competencies in the operating room scenario. For example, in da Vinci robotic surgery, nurses need to simultaneously possess three-dimensional spatial cognition of instruments (explicit skills), team coordination under stress (implicit traits), and the ability to learn new technologies (potential plasticity) quickly. Quantifying the composite requirements of such multidimensional competencies in the existing models is difficult. Improvements need to focus on building a dynamic competency model: constructing a three-dimensional matrix (technical operation/teamwork/innovative adaptation) and dynamically adjusting the weights according to the type of surgery (e.g., focusing on nurses’ innovative and adaptive abilities in robotic surgery).



2.3.3 Innovative techniques to optimize the overall quality of human resources allocation in the department

As the concept and technology of Artificial intelligence (AI) began to be applied medical care and management, scholars at home and abroad have gradually explored and optimized it. Some scholars monitor the workload and staffing situation in the operating room in real-time by establishing a nursing human resource management system to provide data support for dynamic adjustment. One study (55) used queuing theory to calculate the allocation of nursing human resources in the operating room when peak surgical hours occur. Some researchers (56) designed a robot that utilizes a speech recognition system and computer vision technology to assist human scrub nurses in locating and transferring instruments. Equipped with an electromagnetic gripper that recognizes 27 instruments and responds to 82 spoken commands, the robot reduces the workload of scrub nurses and addresses surgical staffing shortages.

The current application of AI technology in operating room human resources allocation has the dual limitations of “focusing on technology rather than practicality” and “disconnecting from the actual situation.” Lim’s queuing model can theoretically deduce the human resources demand during peak hours, but it fails to incorporate the surgical emergencies and nurses’ skill differences, which may lead to prediction bias. Rekha’s instrumentation robot reduces some of the physical load on scrub nurses. However, its 82-command set does not cover the changing needs of complex surgical instrumentation, and electromagnetic grasping accuracy errors may pose a risk of instrument injury (56). In the process of improvement, it should be noted that when calculating the human resources requirement, the difficulty of surgery and the level of nurses should be taken into account so that the prediction can be more accurate; VR simulation of human-machine cooperation scenarios should be used to cultivate robotic nurses, so that nurses can practice handling emergencies in advance, and the operation errors can be reduced.





3 Discussion


3.1 Artificial intelligence-driven mechanism for dynamic human resources deployment in the operating room

In exploring the process of human resource allocation in operating room nursing, a core element that cannot be ignored is the flexibility of allocation and the close integration of the actual situation. From business administration to nursing management, human resource allocation has always emphasized the importance of matching people to jobs, people to people, and companies, which is also applicable and crucial in operating room nursing (38). As a high-intensity, high-risk working environment in hospitals, the operating room is highly required for nursing staff’s professional skills, work experience, and adaptability. Therefore, the special characteristics and complexity of the operating room must be fully considered when allocating human resources. However, flexible deployment does not mean arbitrary arrangement. In the allocation process, the nurses’ professional skills, work experience, and physical and mental conditions must be fully considered to ensure that they can play the greatest role in the positions they are capable of. Therefore, allocating nursing human resources in the operating room must be closely integrated with the actual situation to achieve flexible and efficient deployment.

With the deep integration of AI and IT technologies, the future needs to focus on developing intelligent scheduling systems with multimodal data fusion. For example, a dynamic prediction model can be constructed by integrating multidimensional parameters such as discrete coefficients of surgical duration, distribution of anesthesia types, and nurse competency mapping. At the same time, it is necessary to design specifications for human-robot collaboration, such as setting the operating error threshold (≤0.2 mm) and emergency takeover conditions (bleeding >300 mL) for robotic nurses and realizing the traceability of the whole process of operation through blockchain technology to ensure clear attribution of responsibility.



3.2 Interdisciplinary optimization of nurses’ career development paths based on person-position matching

Operating room nurses generally suffer from a lack of staffing, work overload, few promotion opportunities, and high promotion requirements. These problems not only affect nurses’ work motivation and career satisfaction but also directly affect the quality of nursing care and patient safety in the operating room (8). By establishing a reasonable incentive mechanism, nurses’ work motivation and creativity can be stimulated. Optimize the compensation standards and programs for nursing staff, maintain the stability of the nursing team, and stimulate the vitality of nursing staff.

Encourage nurses to develop in many ways and train multidisciplinary nursing personnel. There are still some professional barriers between nursing and other professions. For example, at present, the allocation of nursing human resources in the operating room mainly based on the work experience of the head nurse in the department, and the cross-study between nursing and business administration can make the allocation of human resources in the operating room more scientific; the adjustment of the hospital information system will bring about changes in the work of nurses, and the optimization of the hospital information system can reduce the problem of nurses repeatedly writing nursing documents and so on. One study developed a nursing shift handover information system based on an electronic medical record system based on the formation of a multidisciplinary team and the development of a structured nursing shift handover form, which led to a reduction in the length of nurses’ shift handover preparation by 14.05 min, an increase in the completeness rate of the elements of the shift handover record by 5.01%, and a decrease in the rate of errors in the information in the shift handover report by 8.31% (57). The system adjustment by the hospital information department can only be gradually adjusted in brief communication with the nurses. The final effect does not fully meet the needs of nursing. Culturing nursing and computer information technology talents can substantially improve the medical security capacity and efficiency of the entire hospital and solve the needs faced in the actual medical applications.



3.3 Synergistic development of innovative technology and quality and safety in care

The premise of nursing human resource allocation is to ensure nursing quality and safety. Future research needs to establish a quality-resource allocation linkage assessment system to realize the forward movement of quality control. For example, biosensors and computer vision systems are deployed at key surgical nodes to monitor real-time instrument count accuracy and team response timeliness, automatically triggering the mechanism of human resources replenishment. The Xi’an Honghui Hospital has significantly improved its minimally invasive surgery coordination ability by establishing an operating room nursing group, adopting the “theory + practice + scenario simulation” model, and reducing the intraoperative instrument assembly error rate by 41% (58). In addition, it is necessary to incorporate quality of care indicators (such as postoperative infection rate) into DRG payment weights, design elasticity adjustment models (such as the coefficient of care for level IV surgery × 1.8), and promote the transformation of health insurance payment from “payment according to quantity” to “payment according to quality” (17).

Considering that nurses in the operating room are taking on more specialized work, human resource allocation should cover non-nursing time such as pre and post-surgical patient transfer, cleaning and disinfection, and so on. Nursing managers should create additional auxiliary staff to realize the specialization of professional staff, provide more rest time for nurses, reduce workload, and improve satisfaction and quality of care. In addition, the construction of intelligent and digital operating rooms is being promoted. By introducing medical information system technology, the intelligentization of surgical scheduling and resource allocation can be realized to solve the problem of nursing human resources allocation at different times in the operating room.

At the same time, it streamlines surgical preparation steps, improves equipment utilization efficiency, strengthens internal communication and collaboration, reduces waiting time, and enhances operational efficiency. Since the introduction of the first da Vinci robotic surgery in China in 2006, various types of intelligent surgical equipment have been emerging, and the care process has been optimized in a continuous manner (59). Wang HZ’s team (60) used AI technology to build a parallel healthcare system consisting of a real healthcare system and the corresponding one or more virtual or ideal artificial systems, and through online learning, offline computation, and interaction between the real and virtual worlds, the AI becomes an experimental “social laboratory” to achieve personalized training, medical decision-making, and behavioral assessment of healthcare workers, in order to achieve more accurate and scientific medical control. With the rapid development of AI, nursing human resource allocation will be more accurate in terms of quantity, structure and quality, which will contribute to better management of human resources in hospitals. Therefore, optimizing nursing human resource allocation in the operating room needs to comprehensively consider the construction of intelligence, non-nursing work time human resources demand, and sustainable team development in order to achieve efficient utilization and sustainable development and to improve the operational efficiency and quality of care.



3.4 Cross-cultural comparison of staffing priorities

While technological integration reshapes local practices, a cross-cultural comparison, as analyzed below, reveals more deeper systemic divergences in staffing priorities.

Stability versus flexibility from a team structure perspective. Chinese operating room nursing teams use a fixed hand-washing nurse model (9), especially in complex surgeries such as organ transplantation, where a rigid configuration of “2 hand-washing nurses + 2 traveling nurses” is implemented (22). The West is characterized by “mobile nurses + fixed doctors” (10), with up to 6 nurse rotations occurring in a single 4-h surgery (11), which improves efficiency but increases the risk of handover errors (27). This discrepancy reflects the divergence of cultural values that prioritize safety versus efficiency orientation.

Differences in administrative compliance and market regulation approaches in scheduling mechanisms. Asian countries ensure policy compliance through the 3:1 nurse-operating room ratio (24) and Japan’s “super nurse” extended scheduling system (59). In contrast, Europe and the United States use the TDABC model to quantify the cost of nurse idleness (26), and Germany’s G-DRG system optimizes human resources inputs through the CMI index (28). Both types of models face the challenges of inadequate dynamic demand response and excessive cost control, respectively.

Technology paths reflect centralized infrastructure and decentralized innovation governance. China relies on a government-led NTP time synchronization system for centralized data control (14), and 5G remote collaboration to bridge grassroots capacity gaps (60). Western hospitals autonomously choose the RBRVS performance model (18) and promote the standardization of da Vinci surgical instrument delivery (56), with differences in technology choices reflecting fundamental divergences in healthcare system governance models.




4 Outlook

Future research needs to break through the traditional experience management model through intelligent technology empowerment, quality and safety integration, and policy system construction to promote the operating room nursing human resource allocation from “static experience-based” to “dynamic, intelligent” leap. This requires not only technological innovation (e.g., digital twin system) but also multi-dimensional synergy of policy support (e.g., flexible DRG payment) and humanistic care (e.g., nurses’ career development paths) and ultimately realizes the triple enhancement of patients’ safety, nurses’ well-being, and hospitals’ benefits.
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Background: Medical staff that was under a lot of pressure and had insufficient resources and facilities during the outbreak of COVID-19. Accordingly, the present study attempts to gain a wider understanding of the reasons and factors affecting the mental health of Birjand EMS personnel during COVID-19.
Methodology: The Grounded Theory method was used in the present study. Using in-depth and free interview technique according to this theory and also, by using targeted sampling, based on the inclusion criteria, the required data was collected and adjusted from 25 personnel of this organization. The samples were selected according to theoretical saturation and using the purposive sampling method. A semi-structured interview was used as a data collection tool. Additionally, three methods of control or validation by members, analytical comparisons and the use of audit techniques were used so as to achieve the criterion of validity.
Results: Based on the results of the present study, stressful work and social environments, the risk of mistakes and occupational accidents, as well as physical disorders are known as the most important causal conditions. Undesirable salary and benefits, perceived social dignity and trust, and perceived social hope have been proposed as intervening factors. Distrust in management and cultural-educational infrastructural defects are mentioned as background conditions and reformatory measures of the government, increase in the level of public awareness, increase in the motivation of personnel, improvement of work and professional skills as action-interactions, behavioral-functional reaction and physical-psychological symptoms have been identified as outcomes.
Conclusion: The mental health of personnel is formed under the influence of internal and external organizational (social) factors. The most important factor that affect it is management performance in society.
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1 Background

In December 2019, the spread of a viral disease was reported in Wuhan, China. This disease was caused by a new type of genetically modified virus from Coronaviridae, called SARS CoV-2, named COVID-19 (1), p. 367. Unfortunately, due to its very high transmission power, this virus quickly spread throughout the world and infected all the countries in a short time (2), p. 194.

According to the World Health Organization, so far, the total number of cases diagnosed with COVID-19 is 695,781,740, from among which 627,110,498 people have recovered and unfortunately 6,919,573 people have died. The number of deaths per 1 million people shows that the United States, England, Italy, Belgium and Russia have the highest number of deaths and Iran ranks 13th in the world (Figure 1).1
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FIGURE 1
 Number of deaths per million people.


In Iran, this virus has had a lot of psychological effects on the citizens, especially the medical staff who have been in direct contact with COVID-19 patients. According to global health experts, health is complete physical, mental, and social wellbeing and, not just the absence of disease and the personal and social aspects of health and mental health.

According to the data collected from reliable sources, mental health plays an important role in people’s social, occupational and academic performance. For instance, World Health Organization states that appropriate work can help maintain mental health, and healthy and safe work environments are not only a fundamental right, but also reduce the possibility of tension and conflict in the workplace and help maintain the workforce, work performance and productivity (3). Moreover, the Centers for Disease Control and Prevention (CDC) emphasizes that mental health problems can negatively affect job performance, work interactions, relationships with coworkers, physical abilities and daily functioning (4). These data demonstrate that mental health is directly related to quality of life and people’s ability to participate effectively in society.

Studies show that major depressive disorder is common in Europe and the United States. For example, a study in Europe showed that the prevalence of depressive disorders was 10.05% (95% Cl 7.80–12.85) in women and 6.61% (95% Cl 4.92–8.83) in men. The study also found significant differences in the prevalence of depressive disorders across study sites, and it grouped centers into three categories: high prevalence (urban Ireland and urban UK), low prevalence (urban Spain) and moderate prevalence (other sites) (5). These data verify that depressive disorder is a very common disease in Europe and there are significant differences in its prevalence across different places.

Several studies have been conducted on the psychological effects of COVID-19 pandemic on medical staff. For instance, an international study demonstrated that 67% of health workers suffered from moderate to very high psychological stress (6). In addition, a quick review of studies showed that nurses may be more at risk of negative outcomes of mental health compared to other health workers (7). These studies highlight that supporting the mental health of medical staff should be prioritized and also, planning to improve the quality of their care can help improve job performance and the quality of medical and nursing care.

In scrutinizing the long-term effects of the COVID-19 pandemic on five mental and psychological disorders, Zhu et al. (8) addressed the long-term and negative impact of the epidemic environment on people’s mental and psychological conditions. In the study of Maliwichi et al. (9), which scrutinized the effect of COVID-19 pandemic on the mental health of health workers in Malawi, after regression analysis, it has been demonstrated that rates of depression, anxiety and PTSD among health workers in urban referral hospitals are significantly higher than those in regional hospitals. Qualitative findings indicated emotional stresses, impact on work and personal life, and experiences of stigma and discrimination having been faced by health workers. In their study entitled the impact of the primary outbreak of COVID-19 on the mental health of young people, Wiedemann et al. (10) demonstrated that outbreak of COVID-19 led to significant deviations from existing pathways related to mental health compared to the levels expected in the last 7 years. About a third of young people reported experiencing clinically significant depression (28.8%) or anxiety (27.6%) according to the current guidelines of NHS.

Rodolfo Rossi et al. (11), in a study of 1,379 frontline and second-line healthcare workers in Italy, demonstrated that 49.38% of participants experienced symptoms of post-traumatic stress disorder (PTSS), 24.73% suffered from depression, 19.80% experienced anxiety, and 8.27% reported insomnia. Additionally, 21.90% of these workers experienced high levels of stress. This study highlights that working on the frontline and directly encountering COVID-19 patients is associated with an increased risk of psychological problems, including PTSS and depression. Other factors, such as being younger and female, also increased the likelihood of mental health issues. Accordingly, the researchers emphasized the necessity of psychological interventions to prevent long-term effects on the mental health of healthcare workers.

Lai et al. (12), in a cross-sectional study involving 1,257 healthcare workers in China, reported that 50.4% of participants experienced symptoms of depression, 44.6% reported anxiety, 34.0% suffered from insomnia, and 71.5% experienced symptoms of stress. This study indicated that women, nurses, frontline workers, and those working in Wuhan were more likely to face mental health issues. Multivariable regression analysis showed that working on the frontline was associated with increased risks of depression (OR = 1.52), anxiety (OR = 1.57), insomnia (OR = 2.97), and stress (OR = 1.60). The researchers highlighted the importance of implementing psychological interventions to support the mental health of healthcare workers.

Sialakis et al. (13), in a systematic review and meta-analysis of 14 cross-sectional studies involving 7,780 healthcare workers, reported a prevalence of depression of 33.8% and anxiety of 41.3% among healthcare workers. This study demonstrated that the psychological pressure caused by the COVID-19 pandemic had a significant impact on the mental health of healthcare workers. The authors emphasized the necessity of continuous mental health monitoring and psychological interventions to reduce stress and improve the quality of life for healthcare workers.

Ghahramani et al. (14), in a systematic review and meta-analysis of 29 studies, reported that the prevalence of depression among healthcare workers was 36%, while the prevalence of anxiety was 47%. The study showed that insomnia, anxiety, and stress caused by the COVID-19 pandemic significantly affected the mental health of healthcare workers. The researchers highlighted the need for effective interventions to improve the mental health of this group and recommended special attention be given to physicians, nurses, and older healthcare workers.

In their study entitled the effect of COVID-19 on psychological adjustment problems, Şanlı et al. (15) showed that the effect of COVID-19 significantly predicts levels of meaning in life, resilience and psychological adjustment problems. Also, meaning in life and resilience emerged as significant predictors of psychological adjustment problems.

On the other hand, owing to the fact that most of the studies about mental health have been conducted using quantitative and survey methods, it can be said that one of the necessities related to the phenomenon of mental health in Iran, which requires study and data analysis and has not been addressed in previous researches, is discovering the semantic understanding and interpretation of people (EMS personnel) of the studied phenomenon and the way they give meaning to the phenomenon of mental health, so as to provide a detailed and deep description of this understanding and interpretation. Thus, the present study, by considering the EMS personnel as the main actors in the field of this phenomenon and focusing on internal and external issues, as well as the socio-cultural structure of their work environment, as a reality that is understood and interpreted by them, has attempted to discover the mental health phenomenon of personnel and its consequences during the COVID-19 pandemic, and also, provide a comprehensive analysis and interpretation of it in the context of the study, by using the interpretative approach and analyzing the semantic system of these people through delving into their inner experience.

Therefore, the main question of the research is “what is the understanding and interpretation of EMS personnel of Birjan about internal and external factors affecting the mental health of personnel during the Covid-19 pandemic?” The present study also addresses the question of “how the consequences of this virus on the mental health of the personnel is understood and interpreted by them?”

According to the latest census, Birjand has a population of more than 230,000 people and an area of 3,949 Sqm. It is located in the south of Khorasan province with a common border with Afghanistan for about 140 km, which has led to the entrance of several immigrants to Iran. Thus, health and health problems are affected by their arrival, which has increased the activity of the medical staff of this city and a scientific study must be conducted on it.

The innovation brought by the present study, compared to the previous researches, is that by considering the internal and external environment in the hospital and EMS department, it scrutinizes the occupational and social stressors, the risk of mistakes and the occurrence of occupational accidents as the most important causal factors, as well as distrust in management and cultural-educational infrastructural defects as background factors, and discovers intervening factors, consequences and interactive strategies of EMS personnel in dealing with mental illnesses and finally, opens a new horizon in scientific research during COVID-19.

The most important questions of the study are:


	• What are the background factors that have affected the mental health of EMS personnel of Birjand during the outbreak of COVID-19?

	• What are the causal factors that have affected the mental health of EMS personnel of Birjand during the outbreak of COVID-19?

	• What are the factors that have interfered with the causal and background factors in the mental health process of EMS personnel of Birjand during the outbreak of COVID-19?

	• What are the strategies (action-interactions) that have been used to improve the mental health of EMS personnel of Birjand during the outbreak of COVID-19?

	• What are the consequences of COVID-19 on the EMS personnel of Birjand during the outbreak of COVID-19?





2 Methods

The preset study uses a qualitative and Grounded Theory method. The researcher systematically seeks to develop a theory to explain the process, action and interaction regarding the mental health of EMS personnel during the outbreak of COVID-19 in Birjand, discovers the meanings in the data through this systematic approach and also, during the coding process, puts the discovered meanings in the categorical containers. Finally, he presents a paradigmatic model and a theory limited to a specific reality at higher levels (16), p. 152.

When it comes to the qualitative sampling method, initially, given the sensitivity of the research topic and the difficulty in accessing participants, purposive sampling based on inclusion criteria was employed. Subsequently, theoretical sampling guided the continuation of the research process to support the development of the grounded theory. The research progressed such that theoretical saturation was achieved after interviewing the twentieth participant. However, to ensure that no new categories emerged, interviews were continued up to the twenty-fifth participant.

The criterion for theoretical saturation was based on the observation that after the twentieth interview, participants began to provide similar and repetitive responses, with no significant new findings. This criterion is widely recognized in qualitative research literature as a standard indicator for determining data adequacy. In assessing data repetition, whenever a code emerged from the data categorization, we compared it with previous codes to ensure that this concept, and the code assigned to it, had not been repeated before. For this reason, the non-emergence of new and meaningful information was the criterion for theoretical saturation. For example, in interviews with the twentieth to the twenty-third participants regarding intervening conditions, repetitive responses similar to other provided answers and codes were obtained, and these repetitive responses continued through the twenty-fifth interview (Table 1).


TABLE 1 Sample repetitive codes indicating theoretical saturation of the data.


	Concepts
	Initial code

 

 	Interview question: Describe the conditions at the workplace environment of the EMS (115) base and the emergency patient setting that intervene in the mental health of nurses (either disrupting or strengthening this relationship).


 	“In the current unstable situation, it is difficult to balance income and expenses, and we cannot plan based on our salaries.” (P20) 	Issues related to salary and benefits


 	“Delayed payments and wage arrears are among the most significant economic challenges we have faced since the COVID-19 pandemic.” (P21) 	Issues related to salary and benefits


 	“Any person performs better when they have proper welfare conditions. EMS personnel, like many other employees, have zero benefits. We lack welfare facilities and accommodations. In the EMS system, there are no travel hotels for EMS staff, while employees in other executive organizations enjoy many more facilities and benefits. When our personnel compare their conditions with those of other organizations, it affects their mental well-being.” (P23) 	Welfare and livelihood challenges


 	“Low payments and delays in salary payments are constant issues.” (P24) 	Issues related to salary and benefits


 	“Despite the fact that performance-based bonuses are meant for operational staff, I see that they are often more substantial for administrative personnel.” (P25) 	Unfavorable financial incentives


 	“When I first started working at this station, I thought I was strong and that these patients would not affect me. But now, my tolerance has decreased. I’ve had sleep problems for years due to heavy shifts. If we have a dangerous patient during dispatch, I constantly worry about it at home and sometimes call the center several times. I’ve developed back pain—my doctor says it’s a herniated disc—because we have to carry patients from upper floors and difficult-to-access areas using stretchers. I’ve also developed severe headaches and always feel exhausted.” (P25) 	Physical health impairments
 Heavy work shifts




 


2.1 Participants

The participants in this study included 7 women and 18 men from the pre-hospital emergency medical services (EMS) personnel in Birjand during 2020. The total number of EMS personnel in Birjand was 31, comprising 7 women and 24 men. During the sampling process, the gender composition was determined based on active roles in the emergency department (excluding administrative staff such as record-keeping and office management) to ensure that the final sample accurately represented those directly engaged in the emergency setting.

Despite the unequal gender distribution (7 women and 18 men), this composition reflects the actual working conditions of the EMS environment, and the perspectives of both genders were incorporated into the analysis of the study’s main themes. This limitation is discussed as a point for future research in the concluding section of the study.



2.2 Data collection

The required data were collected using free and in-depth interview technique, which were finally analyzed using constant comparisons and theoretical coding (open, axial, selective coding).

Coding refers to assigning the closest concept to the smallest meaningful unit of each part of the collected data. In general, each concept has dimensions, and each dimension contains a range. In open coding, the researcher reads each interview transcript several times and records the main sentences as codes. Then, conceptually similar codes are grouped into categories. In axial coding, the initial codes and categories generated during open coding are compared, and similar items are merged. Categories that are related to each other are aligned along a common axis. The focus of this stage is on the conditions that lead to the phenomenon under study. During axial coding, the researcher deals with concepts that are also included in this study. At this stage, the paradigm model, including the phenomenon, causal conditions, core category, intervening conditions, strategies, consequences, and context, is identified.

Selective coding is performed by choosing and identifying the core variable. In this stage, the researcher focuses on the process underlying the data and attempts to determine which category or variable is most frequently repeated and has the ability to relate other variables together. After axial coding, the final stage, selective coding, is conducted. At this point, the theory has become relatively robust, and the researcher deals with a limited number of categories, possibly making some theoretical refinements (Figure 2).
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FIGURE 2
 Stages of coding.


Memo writing in this study was carried out in such a way that the researcher continuously documented their thoughts and interpretations during the process of data collection. This is because the continuous and accurate documentation of data plays a significant role in the success of the research.

Theory writing and development: At this stage, the major categories were linked together within the framework of a paradigmatic model (also referred to as the contextual model), centered around the core category. The integration of categories involved the process of relating and connecting the major categories around a central concept, leading to the refinement and articulation of the theoretical constructs.

It is worth noting that the final contextual model must be able to explain under what conditions the studied phenomenon emerged, what mechanisms and interactions were involved, and what consequences or outcomes resulted from it. At this point, the researcher’s understanding of the study becomes clearer than ever, and their final task is to convey this understanding to others.

With the help of the constructed theory, it becomes possible to formulate hypotheses that can be tested in future studies, since the ultimate goal of this method is theory generation, not hypothesis testing.



2.3 Quality evaluation criteria (validity and trustworthiness)

Credibility: Credibility refers to the extent to which the findings of a grounded theory study are acceptable and trustworthy. This depends largely on the collection of authentic and accurate data. One of the key strategies for ensuring credibility in this study was long-term engagement during data collection. The researcher made a significant time investment to fulfill this criterion. In addition, the data analysis process was reviewed with the assistance of three university faculty members (two with PhDs in sociology and one with a PhD in crisis management), all of whom were experienced in qualitative research and had conducted reputable studies in this field. These experts were given access to the research process to review and provide feedback on various stages.

Dependability: Dependability in qualitative research is achieved when other researchers can clearly follow the research path and the steps taken by the investigator. Providing a precise record and report of the research process and decision-making enhances dependability. For this reason, the researcher carefully observed and documented the interview procedures and the coding and categorization process in detail.

Additionally, to increase dependability, several measures were taken: the use of semi-structured interviews, self-awareness regarding the researcher’s value system and beliefs to minimize bias toward participants and data collection, and post-interview reflection to document personal impressions and reactions. The researcher also strived to conduct interviews professionally, avoiding unnecessary probing into participants’ personal experiences.

An important effort was also made to avoid falling into the trap of premature theoretical saturation. Based on the researcher’s experience, some qualitative researchers, due to a lack of skill in conducting deep interviews, make early judgments about data repetition and similarity, which leads to premature claims of saturation.

Finally, the research findings were submitted for review by subject matter experts (two PhDs in sociology and one PhD in management) who were knowledgeable in the topic area, and necessary revisions were made based on their feedback.

Confirmability: Confirmability refers to the stability and consistency of the data over time and under appropriate conditions. Participant review, external audits, prolonged engagement, persistent observation, and data triangulation are among the strategies used to ensure credibility and confirmability. To achieve this, the research findings were shared with three participants who had greater knowledge and familiarity with the research topic so they could review the results. Additionally, the technique of “blind coding” was employed during the data coding process. This involved assigning parts of the dataset to independent researchers who were not members of the research team, to ensure objectivity in coding and interpretation.

Transferability: Transferability refers to the extent to which the findings can be generalized or applied to other groups or similar settings. It indicates that if other individuals from the same or similar groups—who were not part of the original study—read the findings, they would see a reasonable degree of similarity between the research results and their own experiences. At this stage, the findings were shared with two individuals who had experiences similar to those of the participants but had not taken part in the study. Their feedback was used to compare the results with real-world experiences, helping to demonstrate a reflection of reality within the research.

The details of the research participants are mentioned in Table 2.


TABLE 2 Details of participants in the research.


	Row
	Name
	Gender
	Age
	Marital status
	Employment history
	Level of education

 

 	1 	Mohsen 	Male 	28 	Single 	5 	Bachelor of Emergency Medical Care


 	2 	Mohammadreza 	Male 	33 	Married 	10 	Bachelor of Emergency Medical Care


 	3 	Zahra 	Female 	30 	Single 	7 	Bachelor of Nursing


 	4 	Musa 	Male 	37 	Married 	12 	Bachelor of Emergency Medical Care


 	5 	Mahdi 	Male 	37 	Married 	14 	Bachelor of Emergency Medical Care


 	6 	Farnaz 	Female 	39 	Married 	15 	Associate of Emergency


 	7 	Fatemeh 	Female 	35 	Married 	13 	Bachelor of Emergency Nursing


 	8 	Elham 	Female 	37 	Married 	13 	Medical Emergency


 	9 	Maliheh 	Female 	38 	Married 	15 	Bachelor of Nursing


 	10 	Mostafa 	Male 	32 	Single 	10 	Bachelor of Emergency Medical Care


 	11 	Mohammad Ali 	Male 	34 	Married 	13 	Bachelor of Emergency Medical Care


 	12 	Mohammdreza 	Male 	25 	Single 	3 	Associate of Emergency


 	13 	Ali 	Male 	41 	Married 	17 	Master of Management


 	14 	Ismaeil 	Male 	35 	Married 	12 	Associate of Emergency


 	15 	Mojtaba 	Male 	37 	Married 	14 	Master of Management


 	16 	Mojtaba 	Male 	45 	Married 	21 	Bachelor of Emergency Medical Care


 	17 	Fatemeh 	Female 	40 	Married 	16 	Bachelor of Nursing


 	18 	Ruhollah 	Male 	30 	Married 	8 	Bachelor of Emergency Medical Care


 	19 	Toktam 	Female 	27 	Married 	5 	Bachelor of Nursing


 	20 	Omid 	Male 	35 	Married 	11 	Physician


 	21 	Mohammad 	Male 	28 	Married 	7 	Associate of Emergency


 	22 	Mahdi 	Male 	37 	Married 	14 	Bachelor of Emergency Medical Care


 	23 	Akbar 	Male 	26 	Married 	4 	Associate of Emergency


 	24 	Alireza 	Male 	45 	Married 	25 	Master of Psychology


 	25 	Qasem 	Male 	32 	Married 	7 	Master of Nursing




 



2.4 Data analysis

The present study uses the conventional analysis method proposed by Graneheim and Lundman (17). Qualitative analysis of content is a research method for conceptual interpretation of textual data through systematic classification, coding and development of themes or design of known models in order to obtain rich and deep information about the studied phenomenon (18).

Accordingly, immediately after each interview, the first author (FM) implemented the recorded content. In the reading phase, the implemented versions were carefully read line by line and important paragraphs were marked. Words, sentences, or paragraphs that were relevant to psychological challenges in EMS were also selected as semantic units. Each semantic unit was assigned a code. In the next step, the second author (BT) reviewed the implemented versions and confirmed the meanings and codes of units. Codes that were similar and homogeneous were combined and formed categories. To verify the reliability of the codes, the researchers reviewed the categories and compared them with the original data. Finally, after reflecting and comparing the categories in several joint meetings, the research team extracted the obtained themes (19), p. 3.

In some categories, quantitative data have been presented. Although this is a qualitative study and its primary aim is not statistical analysis but rather an in-depth understanding of experiences, frequency tables have been included solely to indicate the relative prevalence of themes, not for statistical inference. Nevertheless, care has been taken to ensure the accurate presentation of descriptive data (frequencies).




3 Results

The aim of the present study is scrutinizing the semantic understanding and interpretation of the EMS personnel of Birjand about the consequences of corona disease on the mental health of personnel based on the Grounded Theory. The coding process has been conducted in three stages (open, axial, selective coding) and sentence by sentence. With the emergence of the concepts resulting from line-by-line coding, the study entered the axial coding stage and the concepts were linked to the subcategories related to the data, then, the subcategories were linked to the main categories. In the following of the axial coding process, the general categories obtained during the open coding process were adjusted to the framework of the paradigm model. This model addresses the conditions, backgrounds, strategies and consequences of the COVID-19 on the mental health of EMS personnel. Finally, in the selective coding stage, the core category was selected and linked regularly with other categories using the storytelling technique. The main categories and subcategories obtained from the research flow are as follows.


3.1 Causal conditions

Causal conditions are those that affect the phenomena. In this research, causal conditions are the factors that cause disturbances in the mental health of EMS personnel (20), p. 117 (Table 3).


TABLE 3 Causal conditions, concepts, main categories and subcategories.


	Concepts
	Subcategory
	Frequency
	Relative frequency percentage
	Main category

 

 	Work pressure/Tense work environment/Heavy shifts (special shifts)/Unstable work environment (unstable conditions of contract staff)/Poor nutrition 	Work Environment 	10 	40% 	Stressful Work and Social Environments


 	Colleague understanding/Lack of interaction with colleagues/Personnel’s mental weakness/Colleagues’ withdrawal 	Colleague Relations 	9 	36%


 	Heavy missions/Delays in patient acceptance by doctors/Lack of time to reach the scene/Unnecessary calls (false missions)/Patient transport in difficult locations 	Mission Issues 	4 	16%


 	Family stress/Family and related incidents/Stress from family relationships/Tense family environment/Stressful economic problems/Lack of time for family/Stress from family and life problems 	Life and Social Environment Stress 	8 	32%


 	High crowding at the incident scene/Public interference in patient transfer/Crowding the scene/Taking photos of critically ill patients and deceased by public 	Lack of Public Cooperation 	10 	40% 	Risk of Mistakes and Occupational Accidents


 	Non-compliance with hygiene protocols/Lack of public awareness about COVID-19 hygiene/Public interference in missions 	Non-compliance with Hygiene Protocols 	4 	16%


 	Lack of awareness about EMS duties/Unreasonable expectations from the public/Poor interaction with patient companions 	Lack of Awareness about EMS Duties 	3 	12%


 	Gastrointestinal problems from job stress/Physical issues such as cardiovascular, nervous system, and skeletal problems (e.g., arthritis, disc issues, physical problems) 	Personnel Physical Health 	4 	16% 	Disruption in Physical Health


 	Sleep disorders, bad sleep, insomnia from shift work, loss of sleep balance, excessive fatigue 	Personnel Sleep Patterns 	6 	24%


 	Heavy shifts/Excessive fatigue from night shifts/Emergence of physical issues from overwork/Physical exhaustion 	Nature of Shift Rotation 	8 	32%


 	Encountering critically ill patients/Emergency surgeries/Dangerous accidents/Distressing scenes/Self-immolation and severe scenes/Horrific accidents 	Psychological, Mental, and Emotional Triggers 	6 	24%




 

This table illustrates the factors that directly affect the mental health of EMS personnel. The most significant impact is attributed to stressful occupational and social environments, including work pressure, heavy shifts, unfavorable workplace conditions, and interpersonal relationships among colleagues. For example, some participants reported experiencing psychological strain due to challenging missions and insufficient interaction with their coworkers.

Additionally, issues such as the lack of public cooperation and non-compliance with health protocols during the COVID-19 pandemic have exacerbated the risk of occupational mistakes and accidents, further intensifying the mental health challenges faced by EMS personnel.

In general, quantifying qualitative categories is not recommended in grounded theory research, as the goal of such studies is to gain a deep understanding of phenomena rather than to generalize findings to the entire population. However, to illustrate the relative importance and frequency of each extracted category, the data have been quantified to a limited extent. It should be noted that among the 25 participants, some respondents may have referred to multiple items in response to a single question; therefore, the total number of responses may exceed the number of participants.

One of the causative factors that affect the mental health of emergency personnel is “occupational and social stressful environments,” which are characterized by subcategories such as “work environment conditions,” “relationship with coworkers,” “mission problems” and “life and social environment stress.” Personnel No. 1 declares that “improving people’s well-being, people’s economic situation can make us feel good as well. High work pressure and long shifts due to the lack of personnel increase anxiety and stress (P1).” On the other hand, personnel No. 6 says “most of the time, owing to the discomfort, the patient treats the EMS personnel badly. Sometimes, these assaults have injured our coworkers, which has significantly affected the mental health of our coworkers (P6).” Personnel No. 3 complained about “unstable conditions and lack of job security for company personnel (P3).” From among other causative factors, we can refer to “the risk of mistakes and occupational accidents” which can be associated with sub-categories such as lack of public support, non-observance of health protocols by the people, and lack of awareness of the EMS duties among the people. Personnel No. 14 complained about the improper expectations of people from EMS personnel in the event of an accident and declared that “Sometimes we see that the patient’s companions behave aggressively and this affects our mental health a lot (P14).” Personnel No. 15 said: “People are not that much aware of the EMS and their improper expectations sometimes cause verbal and physical conflicts (P15).”



3.2 Underlying or background conditions

Background conditions are a specific set of conditions that gather at a specific time and place to create a set of conditions and issues that people respond to with their leaders. In the present study, after the interviews, it was found that it there are factors that affect the mental health of EMS personnel under the framework of background conditions (16), p. 152, quoted from (20), p. 117 (Table 4).


TABLE 4 Background conditions, concepts, main categories and subcategories.


	Concepts
	Subcategory
	Main category
	Frequency
	Relative frequency percentage

 

 	Ineffective management system/Valuing patronage over merit in management/Political and party-based management instead of scientific management/Unnecessary rigidity 	Ineptitude 	Distrust in Management 	13 	53%


 	Lack of personnel recovery/Lack of managerial experience/Dishonesty of managers/Lack of financial support 	Trial-and-Error Management Style


 	Incorrect statistics/Slow vaccination process/Lack of transparency and honesty 	Functional Weakness


 	Lack of practical and hands-on training/Weak professional skills training/Insufficient knowledge about COVID-19/Lack of awareness among personnel regarding the virus 	Educational Weakness 	Cultural-Educational Infrastructure 	8 	33%


 	Lack of equipment/Shortage of ambulances and presence of old vehicles/Lack of medication/Absence of welfare facilities/Shortage of staff 	Equipment Weakness


 	Poor handling of patients and their companions/Unreasonable patient expectations/Patient aggression/Severe patient conditions/High mortality rates 	Patient’s Physical and Mental State


 	Lack of public responsibility/Failure to follow laws and restrictions/People’s lifestyle 	Lack of Responsibility




 

This table identifies the conditions that indirectly contribute to the mental health challenges faced by EMS personnel. One of the most significant categories discussed is “distrust in management,” which stems from factors such as incompetence, a trial-and-error approach to management, and functional weaknesses.

Additionally, weakness in cultural and educational infrastructure also encompasses a lack of practical and experiential training, leaving personnel unprepared to effectively handle real-world scenarios. This deficiency undermines their ability to confidently and competently respond to emergencies, exacerbating their psychological and professional challenges.

One of the areas affecting the mental health of emergency personnel can be called “distrust in management” which is characterized by subcategories such as “incompetence” and “trial and error management method” and “functional weakness.” According to the personnel No. 4 “In our society, the management system of healthcare is insufficient (P4)” and according to Personnel No. 17, “our work environment is not stable and we have various patients, patients who need oxygen and we are facing a shortage, it is a problem for us (P17).” Personnel No. 24 says “sometimes, the straw just breaks the camel’s back. I do not know what to do. Therefore, I may behave aggressively with my colleague, or my spouse or children. I cannot control myself, I really want to do this, but I do not know how (P24).”



3.3 Intervening conditions

Intervening conditions are those that facilitate or constrain the factors that influence the strategies. These conditions modify the causal factors (21), p. 35–1. In the present study, based on the interviews certain factors were identified that could intensify or weaken the mental health of EMS personnel. These factors, under the intervening conditions, are presented in Table 5.


TABLE 5 Intervening conditions: concepts, subcategories, and main categories.


	Concepts
	Subcategory
	Main category
	Frequency
	Relative frequency percentage

 

 	Low salaries and benefits/Lack of incentives/No bonuses/Delayed payments and overtime/Discrepancy between salaries and inflation 	Problems with Salaries and Benefits 	Undesirable Salary and Benefit Conditions 	22 	88%


 	Severe economic problems for families/Inability to meet basic needs/Problems registering children in schools/High school fees/Severe economic pressures 	Welfare and Living Problems


 	Lack of benefits for nurses’ families/No welfare benefits compared to staff members/Material incentives/Inadequate incentive system for personnel 	Poor Economic Incentives


 	Social respect for personnel/Community respect for nurses/Valuing the nursing and emergency professions/Feeling valued in society 	Social Status 	Perceived Social Status and Trust 	8 	32%


 	Distrust of government institutions and organizations/Distrust of municipal authorities/Distrust of provincial authorities/Distrust in welfare services/Distrust in the passage of proper laws in parliament/Distrust of officials 	Social Trust


 	Participation in social activities/Participation in government rallies/Voting/Promoting candidates 	Social Bond 	Perceived Social Hope 	6 	24%


 	Family, friends, and community support against psychological pressures and incidents 	Perceived Social Support


 	Hope for future employment/Hope for improvements in social, political, health, and living conditions/Hope for better air quality and environmental conditions 	Hope for Life




 

This table addresses the factors that amplify or mitigate the impact of causal conditions. The most significant factor is the “unsatisfactory state of salary and benefits,” which includes financial and livelihood challenges as well as the absence of economic incentives. In addition, social status and hope for life serve as supportive variables that can alleviate the psychological pressures stemming from workplace conditions. For instance, participants highlighted the lack of financial support and the positive effects of social support in reducing stress.

One of the intervening factors that affect the mental health of EMS personnel is the “undesirable state of salary and benefits,” characterized by subcategories such as “salary and benefit issues,” “welfare and livelihood problems,” and “unsatisfactory economic incentives.” According to Personnel No. 9, “Colleagues wanted their salary to be paid on time, but unfortunately, I see delays in payments for clothing allowances, overtime, and very little economic support in the workplace. We do not receive any bonuses, New Year bonus, or travel benefits (P9).” Personnel No. 12 says, “Salary and benefits are low, and due to the COVID-19 situation, no bonuses or overtime allowances were paid (P12).”

Another intervening factor is “perceived social status and trust,” which is identified by subcategories such as “social status” and “social trust.” A key characteristic of this factor, according to Personnel Nos. 1, 3, 12, 11, 19, and 21, is the decline in trust within society, which is worsening by the day. Personnel No. 19 states, “Due to the COVID-19 pandemic, the involvement of personnel’s families, and the loss of many loved ones, trust declines, and mental health deteriorates (P19) (Table 6).”


TABLE 6 The importance of gender-based salaries and benefits.


	Concepts
	Women
	Men



	Frequency
	Relative frequency percentage
	Frequency
	Relative frequency percentage

 

 	Improving public welfare and the economic conditions of society can positively impact our mental and emotional wellbeing. High workloads and long shifts, caused by staff shortages, lead to increased anxiety and stress (P1). Public welfare, better livelihoods, and improved economic conditions provide a foundation for maintaining mental health at the societal level. When the mental health of the community is at an optimal level, interactions with EMS personnel also improve (P10).
 Economic challenges, such as livelihood difficulties and delayed payment of salaries and benefits, are significant factors affecting the mental health of personnel. Delays in paying salaries, overtime, and mission-related compensation, which sometimes extend over several years, have been one of the most critical economic challenges following the COVID-19 era (P3 & P4). Low wages, the lack of bonuses, and unpaid overtime during the pandemic have had significant negative effects on the morale of staff (P9 & P10).
 The failure to pay arrears and provide incentive support, such as performance-based bonuses, certificates of appreciation, or other benefits, has reduced motivation among employees (P12, P13, P17). Additionally, the increased healthcare costs that became part of daily life after COVID-19 cannot be offset by low and fixed wages (P13).
 During the pandemic, EMS personnel did not receive the necessary support; even performance-based bonuses, which were intended for operational staff, were often allocated to administrative staff (P18 & P19).
 Low salaries and their impact on family livelihoods remain a serious concern for personnel, as family priorities are directly affected by unfavorable economic conditions (P21 & P22).
 Timely payment of salaries and benefits not only addresses livelihood needs but also enhances productivity and workplace morale. Conversely, payment delays significantly reduce the motivation and efficiency of staff (P25). 	5 	71.42% 	17 	94.4%




 

This table compares the significance of salary and benefits among EMS personnel based on gender. The results indicate that men (94.4%) are more likely than women (71.42%) to identify salary and benefits issues as a factor impacting their mental health.

Several factors may explain this difference:


	1. Differences in livelihood responsibilities: Men, often considered the primary breadwinners of their families, experience greater financial pressure. Consequently, issues such as salary delays and unpaid benefits have a more pronounced impact on their mental health.

	2. Livelihood and welfare challenges: Many men reported the financial strain caused by the high cost of living and delays in salary payments, leading to increased anxiety and diminished motivation.

	3. Cultural and social expectations: In some societies, men are expected to play a greater supportive role in their families, which adds to their psychological burden.



On the other hand, while women also cited salary and benefits issues, their lower proportion may be attributed to factors such as reduced financial responsibilities within the family or a different perspective on job security.

This table underscores the critical role of improving salary and benefits, particularly for groups experiencing higher levels of stress, in alleviating anxiety and enhancing the mental wellbeing of personnel.



3.4 Strategies (actions-interactions)

Strategies or actions-interactions refer to specific actions or interactions that emerge from the main phenomenon. Strategies and actions are plans and actions that help design the model (21), p. 35. According to the participants, one of the strategies or actions-interactions is the government’s corrective measures, identified by the subcategories of “mass vaccination” and “improving economic conditions.” Participant No. 5 says, “Unfortunately, in the early stages of the COVID-19 pandemic, we did not perform well. There were the issues of vaccination, and sometimes inaccurate statistics that claimed the situation was normal while we were witnessing the high deaths due to COVID-19, but later on, the mass vaccination and government support measures for healthcare staff were evaluated as a desirable strategy.” Participant No. 8 also complains about “poor management at the macro level, especially during the early stages of the pandemic and the slow vaccination process.” Participant No. 13 says, “Once the importance of the issue and the spread of the disease became clear to the authorities, corrective measures were taken to provide necessary supplies such as masks and alcohol (P13) (Table 7).”


TABLE 7 Strategies (actions-interactions)—concepts, subcategories, and main categories.


	Concepts
	Sub-category
	Main category

 

 	Providing facilities and medications—Vaccination during COVID-19 crisis—Controlling inflation 	Public Vaccination—Economic Improvement 	Government Corrective Actions


 	Public awareness of emergency duties/Promoting cooperation with emergency services on roads and at accident scenes/Promoting positive interactions with emergency personnel 	Wide Introduction of Emergency Personnel 	Increasing Public Awareness


 	Public awareness of COVID-19 crisis conditions/Awareness in patient transfer/First aid training for the public during crises 	Extensive Information on COVID-19


 	Incentive programs/Creating motivation/Personnel surveys/Thinking rooms/Presence of therapists at the station 	More Attention to Personnel 	Increasing Personnel Motivation


 	Maintaining calm—Understanding conditions/Coordination among personnel 	Improving Personnel’s Personal Performance 	Improving Personnel’s Professional Skills




 



3.5 Consequences

Whenever a specific strategy is implemented or not implemented in response to an issue or to manage or maintain a situation by an individual or group, the consequences of the phenomenon arise (21), pp. 1–35. The consequences of the COVID-19 pandemic on the mental health of EMS personnel are as follows: One of the consequences mentioned by the participants in the study is behavioral-performance reactions, characterized by subcategories such as “mental-psychological weakness of the personnel,” “conflicts and stress,” and “reduced performance.” When personnel experience psychological problems, they deliver the lowest quality of work, which may lead to negative interactions with patients’ companions outside the work environment (P2). When the mental health of the personnel is low, their decision-making ability in work situations decreases, and so does their job performance (P6) (Table 8).


TABLE 8 Consequences: concepts, subcategories, and main categories.


	Concepts
	Sub-category
	Main category

 

 	Family conflicts/Reduced resilience/Verbal conflicts with others 	Mental–Emotional Weakness of Personnel 	Behavioral-Performance Reactions


 	Anger at work/Interactions with others/Job stress/Conflicts with others/Patients 	Conflict and Stress


 	Reduced quality of work and service delivery/Decreased concentration/Reduced decision-making ability/Poor service provision by personnel 	Decreased Performance


 	Physical functioning disorders/Depression/Severe stress/Severe anxiety/Restlessness and depression 	Anxiety and Depression 	Physical-Psychological Symptoms


 	Back pain from work pressure/Physical injuries of personnel/Physical problems/Exhaustion/Back and neck arthritis/Physical weakness 	Physical Reaction


 	Physical symptoms, anxiety, and insomnia/Poor sleep/Inadequate sleep/Stress during sleep/Disturbed dreams 	Sleep Disorders




 



3.6 Paradigmatic model of the study

The paradigmatic model of the research is indicative of the flow of processes and activities that occur within the context of the study. This model is one of the key components of the Grounded Theory method. The model consists of five parts: causal conditions, background conditions, intervening conditions, strategies, and consequences. The central phenomenon lies at the center of the model and all activities are organized around it. The paradigmatic model shows the flow of processes and activities shaped within the context of this phenomenon (Figure 3).

[image: Flowchart depicting relationships influencing mental health. Central phenomenon: Environmental and Social Criteria for Mental Health. Influences: Causal factors (stressful environments, health issues), Background conditions (distrust, weak infrastructure), Intervening conditions (unsatisfactory benefits, social status), Actions-Interactions (corrective actions, employee motivation), and Consequences (behavioral-psychological symptoms).]

FIGURE 3
 Paradigmatic model of grounded theory on the effects of COVID-19 on the mental health of EMS personnel.


The paradigm model illustrates that causal conditions are those factors that influence the mental health of EMS personnel. Stressful occupational and social environments—which include workplace conditions (such as workload pressure, long shifts, and nutrition-related issues at the workplace), peer relationships (interpersonal dynamics among colleagues), mission-related problems (such as delays in reaching the scene, hospital admissions, etc.), and life and social stressors (family-related issues stemming from broader socio-economic conditions like financial hardship)—have a significant impact on the mental wellbeing of the personnel. In addition, lack of cooperation from the public (e.g., crowding at accident scenes) and non-compliance with health protocols increase the likelihood of errors and occupational incidents, further affecting their mental health. Physical health impairments are also considered one of the causal conditions influencing psychological wellbeing.

In this model, contextual conditions are identified as factors that provide the setting in which causal conditions exert their influence. Issues such as distrust toward management (including trial-and-error-based administration and poor managerial performance), as well as weaknesses in the cultural-educational infrastructure (including insufficient training in professional skills and lack of equipment and facilities), are recognized as key contextual factors affecting the mental health of EMS personnel.

Intervening conditions refer to factors that either facilitate or hinder the influence of causal conditions on strategies. These conditions may alleviate or modify the effects of causal factors. Such factors include: unfavorable employment benefits and salaries, perceived social status and trust (including public distrust in institutions and the perceived value and respect for healthcare staff in society), alongside perceived social hope (including social bonding or participation in community activities, hope for the future, and family and social support for EMS staff). These intervening conditions play an important role in shaping how causal and contextual conditions impact the mental health of personnel.

These factors guide the selection of strategies. The strategies include: government corrective actions, raising public awareness, enhancing staff motivation, and improving the professional and job-related skills of EMS personnel. If these strategies are effectively implemented, they may help reduce the consequences of the core phenomenon, such as behavioral-performance reactions and physical-psychological symptoms among personnel. However, if strategies are not properly implemented, the consequences may include psychological weakness, conflicts and stress, reduced performance, anxiety and depression, physical reactions, and sleep disorders.




4 Discussion and conclusion

During the outbreak of COVID-19, healthcare workers were more exposed to the virus than anyone else, and close contact with severely ill patients had a significant impact on their mental health. The aim of the present study is to understand and interpret the perspectives of EMS personnel of Birjand about the mental health consequences of COVID-19, based on Grounded Theory. In the present study, certain conditions have been identified as causal or contributing factors, one of the most important of which is “stressful work and social environments,” which is characterized by subcategories such as “work environment conditions,” “relationships with coworkers” “mission-related problems,” and “stress from individual and social life environments.” These results are in line with the findings of the study of Shahyad and Mohammadi (22) and the studies by Fathi et al. (23), Farahati (24), Rakhshan et al. (25). According to existing theories (conceptual framework), job stress can have negative effects on organizational variables such as individuals’ commitment and loyalty to the organization, as well as on individual organizational variables like job performance. AbuAlRub (26) identified the most significant workplace stressors as job demands (such as lack of control over tasks, task ambiguity), organizational factors (such as poor interpersonal communication, inappropriate managerial behaviors), economic and financial issues, conflicts between work roles and family responsibilities, aspects of career development and training (such as lack of opportunities for growth and promotion), and a poor organizational climate (such as a lack of managerial commitment to valuable personnel and the complexity of organizational communications). According to Hagen (27), stress is a key factor in organizational inefficiency, changing employees, absenteeism, reduced work quality and quantity, increased healthcare costs, and decreased job satisfaction. Based on the studies of Khaleghi and Latifi (28), according to the research participants, heavy workloads in the EMS department, along with challenging work shifts, poor nutrition conditions, and mission-related problems such as “refusal of hospitals to admit patients,” unnecessary calls, and limited time to reach the scene, were the major stressors which were associate with the mental health of EMS personnel. The close relationship between coworkers can reduce stress to an extent. However, the conditions in the emergency department during the COVID-19 pandemic have been in such a way that we have observed “poor interactions with colleagues” and weakened morale among the staff. These factors, combined with domestic and family issues such as stress within the family and a tense family atmosphere—largely rooted in economic difficulties—can intensify mental health disorders and negatively affect the mental wellbeing of the personnel. The risk of mistakes and occupational accidents is another factor related to the mental health of personnel. This issue is associated with subcategories such as the lack of public cooperation, the public’s failure to adhere to health protocols, and the lack of awareness about the duties of emergency services. The large crowds at accident scenes, such as traffic accidents—which were common both during and before the COVID-19 pandemic—the public’s interference in moving patients, and taking photos of critically ill patients by the people, along with the failure to observe health protocols during the pandemic, have increased the risk of occupational mistakes and accidents. On the other hand, factors such as “personnel’s sleep patterns,” the “nature of rotating work shifts,” and “mental, psychological, and emotional stressors” have caused disruptions in the physical health of EMS personnel during the COVID-19, which in turn has affected their mental health.

On the other hand, background conditions—which refer to a specific set of circumstances that come together in a particular time and place to create conditions and issues that people respond to with their strategies—include distrust in management. This is characterized by subcategories such as incompetence, trial-and-error management method, and functional weakness. According to the participants, management weakness is evident in issues such as the disregard for meritocracy, political and partisan management instead of scientific management, which has led to either wrong managerial decisions or delayed management actions. The trial-and-error management style is another issue within the management system, where management insists on experimenting rather than benefiting from scientific experiences, leading to functional weaknesses.

The cultural-educational infrastructure weakness, which is characterized by subcategories such as weak educational systems, lack of resources, the mental and physical condition of patients, and lack of responsibility, is another background condition that affects the mental health of EMS personnel.

On the other hand, the lack of practical and hands-on training, poor professional skills, and insufficient awareness among personnel in dealing with the virus create a suitable environment for reducing mental health. On the contrary, the lack of resources manifests in the shortage of adequate equipment, ambulances, medications, and similar necessities. In addition, the public’s lack of responsibility, lack of adhering to laws and restrictions, and their lifestyle choices have contributed to the rise in COVID-19 cases, which has placed a significant burden on emergency personnel.

Another factor affecting mental health is intervening conditions, which refer to circumstances that facilitate or limit the factors influencing strategies. These conditions change or modify causal factors. One of the most critical intervening factors is the undesirable state of salary and benefits, characterized by subcategories such as salary and benefit issues, welfare and livelihood problems, and inadequate economic incentives. These findings are in line with the results of the study of Alizadeh Fard and Saffarinia (29), Meyer et al. (2021), and Cai et al. (30).

Perceived Social Hope, which is characterized by subcategories such as social bonding, perceived social support, and life expectancy, is another intervening condition. According to Bandura’s theory (31), several factors affect the individuals’ mental health. Factors such as self-efficacy and social support help individuals cope with stressful situations, which will lead to less psychological harm. Self-efficacy beliefs significantly affect many aspects of personal functioning. Individuals with higher levels of self-efficacy are more likely to explore broader career opportunities, achieve greater professional success, set higher personal goals, and have better mental health. In this regard, the concept of resilience and effective coping strategies, as examined by Finstad et al. (32) as potential positive aspects of adapting to trauma in the workplace post-COVID-19, can serve as key factors in mitigating the negative effects of stress. Social hope and perceived social support, identified in their study, can be considered as the foundation for developing such resilience among emergency personnel. Furthermore, research such as the study by Wu et al. (33) indicates that resilience and the types of coping strategies individuals employ (especially when dealing with loss and grief caused by COVID-19) play a significant mediating role in their overall mental health outcomes. This highlights the importance of simultaneously addressing the reduction of stressors and strengthening individual and social resources for emergency personnel.

If we attribute strategies or actions-interactions to specific behaviors or interactions arising from the central phenomenon, then in the present study, the key strategies or actions-interactions can be categorized as governmental corrective actions, raising public awareness, increasing staff motivation, and improving personnel’s professional and work skills. Public vaccination and the improvement of economic conditions as part of the government’s corrective measures have successfully created favorable conditions for managing the COVID-19 virus. Measures like introducing emergency personnel to citizens, disseminating information about COVID-19, and paying more attention to the personnel can lead to improved personal performance, finally advancing better management of emergency personnel’s mental health.

The consequences of the COVID-19 pandemic on the mental health of EMS personnel are identified at two levels: behavioral-performance reactions and physical-psychological symptoms. Behavioral-performance consequences include mental-psychological weakening of the staff, conflict and stress, and reduced performance. Physical-psychological symptoms include anxiety, depression, physical reactions, and sleep disturbances during the COVID-19 pandemic. The prevalence of these negative mental health outcomes among frontline healthcare workers is a finding that has been widely acknowledged at an international level. As demonstrated in the comprehensive review by Butcher et al. (34), the pandemic has had profound and widespread impacts on the mental health of this occupational group worldwide. Finally, the concept of “cyclical functional erosion,” which arises from managerial performance and economic, social, and occupational challenges during the COVID-19 pandemic, is introduced as the main category.


4.1 Recommendations

The most important recommendations of the study are as follows:


	1. Taking necessary measures for effective presence of EMS personnel in health-related crises through reducing occupational stress (by providing economic and job incentives to alleviate work and life pressures) and increasing the productivity and efficiency of human resources within the organization (by boosting morale with financial and motivational incentives, addressing housing and welfare issues, and aligning salaries with inflation rates).

	2. Implementing preventive interventions for improved performance to ensure correct and better functioning of healthcare staff and EMS personnel by avoiding the endorsement of sycophantic behavior and relying on meritocracy for personnel promotions.

	3. Providing adequate equipment to ensure the effective performance of emergency personnel in health-related crises by equipping them with suitable tools for their missions, including ambulances and necessary medical equipment.

	4. Educating the public and providing essential training to citizens on how to interact with EMS personnel during incidents as a preventive measure in occupational social work.

	5. Implementing health programs to improve personnel morale and address mental health issues by offering sports and wellness activities.

	6. Ensuring the effective presence and performance of personnel in health-related crises by selecting managers based on meritocracy and their scientific and ethical qualifications.

	7. Enhancing trust among the public and personnel by improving management practices and increasing welfare and health services as a preventive measure in occupational social work.





4.2 Ethical considerations

The present study was conducted according to the principles of the revised Helsinki Declaration, a statement of ethical principles that guide doctors and other participants in medical research involving human subjects. Prior to the interviews, all individuals were informed about the study’s objectives, the voluntary nature of participation, data collection methods, the reason for recording the interviews, the roles of the interviewer and participants, and the confidentiality and anonymity of the information. They were then asked to sign an informed consent form if they wanted to participate in the study. Participants were informed that they could withdraw from the study at any time.



4.3 Strengths of the study

This study is the first qualitative research in Iran which has been conducted with the aim of scrutinizing the mental health of EMS personnel during the COVID-19 pandemic. Gaining deeper insights into the challenges faced by EMS personnel can contribute to improving the quality of pre-hospital emergency care during epidemic crises.



4.4 Limitations

One limitation of this study is that the data were just gathered through individual interviews with EMS personnel of Birjand, Iran. Due to economic, cultural, and social differences between Iran and other countries, similar studies are recommended to be conducted in other countries. Moreover, future studies should be conducted with the aim of obtaining richer data by including physicians and other emergency care staff, patients, and their families in other locations, using a variety of data collection methods such as surveys.

The gender imbalance in the research sample can be considered one of the study’s limitations, as the experiences of women may not have been fully reflected. The small sample size of women does not allow for deeper analysis by the researcher, although efforts were made during sampling to ensure that the proportion of female to male staff in the emergency center matched the selected sample size.

Geographical limitation can also be identified as a significant constraint. For this reason, the study attempted to compare its findings with similar studies from other regions of Iran or around the world in the discussion and conclusion sections. However, despite the novelty of the research in Iran, there has been limited extensive investigation on this subject.

Another limitation of the study pertains to the generalizability of the findings. Since the research was conducted in the city of Birjand, Iran, and employed a qualitative methodology, while this approach provides in-depth insights, it lacks strong generalizability. To enhance the generalizability of the findings, quantitative and survey-based research is necessary.
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Purpose: To analyze the infectious occupational exposure status and related factors in stomatological hospital students.
Methods: The infectious occupational exposure data reported by students in Changsha Stomatological Hospital from 2019 to 2023 were collected and analyzed from three aspects: basic situation, exposure situation and emergency treatment after exposure.
Results: A total of 1,151 students were investigated from 2019 to 2023, and 48 of them had infectious occupational exposure, with an occupational exposure rate of 4.17%. Interns (6.44%) had the highest rate of occupational exposure to infectious diseases, and most of the exposures were related to handling medical waste (62.50%) and puncture wounds by hollow needles (70.83%). Maxillofacial surgery (54.17%) was the department with the highest proportion of students with infectious occupational exposure. The investigation showed that although none of the exposed students were infected after follow-up, 56.25% of the students still did not receive proper emergency treatment after infectious occupational exposure, and 16.67% of the students did not receive timely report after exposure.
Conclusion: Dental students have a high risk of occupational exposure to infectious diseases, so it is very important to strengthen their occupational protection awareness and operational skills, standardize the emergency treatment measures and reporting procedures of students after occupational exposure, and ensure the correct treatment and reporting of dental students after occupational exposure.
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Introduction

As an old Chinese saying goes, “Toothache may not be a disease, but the pain can feel worse than one.” Oral health has become an increasingly concerned health issue. Although dental procedures are performed in relatively small areas of the mouth, the high-speed rotation of dental instruments during treatment can generate large amounts of aerosols, which may contain bacteria, fungi, and viruses (1), and potentially dispersing throughout the entire room (2). Microorganisms in aerosols can also proliferate on dental equipment and water pipes, forming biofilms on surfaces. If sterilization is not thorough, the bacteria and other microorganisms in the biofilm may continue to generate infectious aerosols during subsequent treatments (3), potentially exposing dental healthcare workers to a prolonged infectious environment. Furthermore, dental instruments are predominantly delicate and sharp handheld tools, thereby increasing the occupational exposure risk for dental healthcare workers (4). Research has shown that dental students are highly susceptible to needle stick injuries and may also encounter numerous incidents of exposure to patients’ bodily fluids (5). The quality of infection control education in dental teaching institutions is crucial and indispensable for reducing student exposure. However, it has been observed that the majority of studies focusing on student occupational exposure have relied on self-designed questionnaires for data collection (6), which are likely to be affected by recall bias and may not fully capture the circumstances surrounding students’ occupational exposures (7). Based on the reported cases of occupational exposure among dental students, this study retrospectively examines the five-year occupational exposure rate among students at a tertiary-grade A stomatological hospital. It analyzes the current status and causes of occupational exposure among dental students, identifies key risk factors, and proposes targeted preventive measures. The findings aim to provide reference for dental hospitals and teaching institutions in safeguarding students’ occupational health.



Materials and methods


Research object

Selecting Changsha Stomatological Hospital in Hunan Province, China as the research site, the hospital is an affiliated dental hospital of Hunan University of Traditional Chinese Medicine and one of the main dental teaching institutions in Hunan Province. It provides clinical training to hundreds of dental students every year. The students who participate in clinical training at this hospital are mainly divided into four categories (Interns: senior students majoring in dentistry who come to the hospital for internships; Postgraduates: graduate students who pursue a master’s degree in clinical dentistry at this hospital. Physicians receiving standardized training (PRST): students who receive standardized training for resident physicians at this hospital. Advanced-Study students: students who receive training outside the national enrollment plan to improve their oral professional level). Four types of dental students from 2019 to 2023 were selected as the research subjects, and occupational exposure related data that occurred and were reported within 5 years were collected. This is a populational epidemiological study, no animal experiments are involved, no human clinical studies are included, and there are no potentially identifiable images or data, so it is not applicable for ethical approval. However, the person in charge of this study has made a record to the Science and Education department of the Changsha Stomatological Hospital, so as to ensure the authenticity and confidentiality of the data in this study. All research subjects were anonymous.

Inclusion criteria: interns, postgraduates, physicians receiving standardized training (PRST) and Advanced-Study students who have completed clinical training in Changsha Stomatological Hospital.

Exclusion criteria: (1) students who are unable to complete the one-year follow-up due to dropout or other reasons; (2) students who are only short-term interns in clinical practice and do not involve clinical operations.



Research methods

The data were collected by combining the active reporting of infectious occupational exposure and the follow-up of nosocomial infection management department. Dental students are required to complete an occupational exposure registration form immediately after occupational exposure and report it to the infection management department of the hospital, and professional doctors should assess and dispose of their exposure and follow-up (8). All students who registered and were eligible were selected. We selected all participating eligible students and did not miss or intentionally select any student. This study primarily compiles data based on the reported cases of occupational exposure among students and the completed Healthcare Worker Occupational Exposure to Infectious Diseases Case Registration Form. It mainly includes three aspects: basic information (gender, age, occupational category, and department), exposure information (exposure process, exposure site, exposure method, and exposure source), and post-exposure treatment and reporting information (washing time, whether disinfection is required, whether emergency treatment is correct, post-exposure preventive measures, whether infection occurs after exposure and report relevant information). To facilitate subsequent follow-up on whether dental students become infected after occupational exposure, they report incidents using their real names when completing the Infectious Disease Occupational Exposure Registration Form. Therefore, if the reported data is incomplete, S. H. (responsible for data collection and management) will contact the student to request supplementary information. However, during the data aggregation and analysis phase, this staff member will remove all identifying information before compiling the data for the analysis team. Consequently, the data used for statistical analysis in the study are anonymized.



Statistical methods

The description of count data was expressed by absolute number (N) and relative number (rate or component ratio, %). Chi-square test was used for comparison between groups, and the statistical test level was 0.05. All the analyses employed IBM SPSS Statistics version 20.




Results


Basic characteristics

A total of 1,151 students from four categories were investigated from 2019 to 2023, among which 48 students had infectious occupational exposure, with an occupational exposure rate of 4.17%. The basic characteristics of each year are shown in Table 1. The data indicate an occupational exposure rate of 3.23% among male students and 4.89% among female students. Statistical analysis revealed no significant difference between the two groups (χ2 = 1.946, p = 0.163). As the p-value exceeds 0.05, the current findings do not support the conclusion that female students exhibited a higher occupational exposure rate than male students in this study. But there were significant differences in occupational exposure rates among students of different categories (χ2=24.401, p = 0.000) and students of different grades (χ2 = 11.685, p = 0.020) (Figure 1).


TABLE 1 Characteristics of stomatology students with infectious occupational exposure.


	Class
	Number (exposure rate, %)
	Gender (male/female)
	Age (years)

 

 	2019 	7/169(4.14) 	3/4 	22–23


 	2020 	2/225(0.89) 	0/2 	21–22


 	2021 	11/196(5.61) 	3/8 	20–25


 	2022 	10/291(3.44) 	3/7 	19–26


 	2023 	18/270(6.67) 	7/11 	20–26


 	Total 	48/1151(4.17) 	16/32 	19–26
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FIGURE 1
 Comparison of occupational exposure rates among stomatology students from 2019 to 2023 (PRST, physicians receiving standardized training).




Characteristics of occupational exposure processes

Among all the links of occupational exposure, the highest proportion of occupational exposure occurred in the disposal of medical waste (62.50%), the most frequently affected site was the index finger (66.67%), the highest proportion of exposure equipment was the hollow needle (70.83%), and the highest proportion of exposure source was the blood (93.75%). Among all clinical departments of stomatology, oral and maxillofacial surgery accounted for the highest proportion of students’ occupational exposure (54.17%), followed by oral emergency department (16.67%). The above differences were statistically significant, and specific characteristics were shown in Table 2.


TABLE 2 Clinical procedures involved with infectious occupational exposures among stomatology students.


	Item
	Number
	Constituent ratio
	χ2
	P

 

 	Procedure 	 	 	54.889 	0.000


 	 During the treatment 	12 	25.00 	 	


 	 Disposal of wastes 	30 	62.50 	 	


 	 Local anesthesia 	5 	10.42 	 	


 	 Other 	1 	2.08 	 	


 	Exposure site 	 	 	63.778 	0.000


 	 Thumb 	10 	20.83 	 	


 	 Index finger 	32 	66.67 	 	


 	 Middle finger 	5 	10.42 	 	


 	 Palm 	1 	2.08 	 	


 	Exposed instruments 	 	 	45.750 	0.000


 	 Hollow needle puncture 	34 	70.83 	 	


 	 Solid needle puncture 	8 	16.67 	 	


 	 Sharp cut 	6 	12.50 	 	


 	Exposure source 	 	 	73.500 	0.000


 	 Blood 	45 	93.75 	 	


 	 Saliva 	3 	6.25 	 	


 	Workplace 	 	 	80.451 	0.000


 	 Dept. of Oral and Maxillofacial Surgery 	26 	54.17 	 	


 	 Dept. of Oral Emergency 	8 	16.67 	 	


 	 Dept. of Endodontics 	7 	14.58 	 	


 	 Dept. of Periodontology 	1 	2.08 	 	


 	 Dept. of Orthodontics 	2 	4.17 	 	


 	 General department or Outpatient department 	2 	4.17 	 	


 	 Others 	2 	4.17 	 	




 



Post-occupational exposure treatment and reporting

According to the “Guidelines for the Protection of Occupational exposure to blood-borne Pathogens,” after blood-borne occupational exposure, medical staff should use soap solution and running water to clean the contaminated parts. When the mucosa such as the eye is contaminated, a large amount of normal saline should be used to wash the mucosa repeatedly. When there is a wound, gently squeeze the wound from the proximal end to the distal end to avoid squeezing the wound area, squeeze out the blood at the injured area as much as possible, then rinse the wound with soapy water and running water, disinfect and bandage the wound area with 75% ethanol or 0.5% iodophor. If the exposure source is a patient with blood-borne infectious disease or a suspected patient, corresponding post-exposure preventive and blocking measures should be taken (9).

Among the students with occupational exposure investigated in this study, 41.67% of the students washed the wound for less than 3 min after exposure, 14.58% of the students did not carry out disinfection, and 56.25% of the students failed to carry out correct emergency treatment. After the evaluation by professional doctors, 7 persons (14.58%) received hepatitis B immunization measures, and 1 person (2.08%) received HIV infection blocking measures. Through the follow-up of the hospital infection management department, all occupational exposure workers were not infected after occupational exposure. However, 16.67% of the students failed to report the situation to the hospital infection management department in time after occupational exposure (Table 3).


TABLE 3 Emergency treatment and report analysis of stomatology students after infectious occupational exposure.


	Item
	Number
	Constituent ratio
	χ2

	P

 

 	Flushing time (min) 	 	 	14.250 	0.001


 	 <3 	20 	41.67 	 	


 	 3 ~ 5 	6 	12.50 	 	


 	 ≥5 	22 	45.83 	 	


 	Disinfect 	 	 	48.167 	0.000


 	 Yes 	41 	85.42 	 	


 	 No 	7 	14.58 	 	


 	Correct emergency handling 	 	 	1.500 	0.221


 	 Yes 	21 	43.75 	 	


 	 No 	27 	56.25 	 	


 	Preventive measure 	 	 	82.688 	0.000


 	 Hepatitis B immunization 	7 	14.58 	 	


 	 HIV blocking 	1 	2.08 	 	


 	 No 	40 	83.33 	 	


 	Post-exposure infection 	 	 	96.000 	0.000


 	 Yes 	0 	0.00 	 	


 	 No 	48 	100.00 	 	


 	Reported in time 	 	 	42.667 	0.000


 	 Yes 	40 	83.33 	 	


 	 No 	8 	16.67 	 	




 




Discussion

This study found that although the total number of female students in the stomatology hospital studied and the number of infectious occupational exposure were more than that of males, the gender exposure rate of males and females was not statistically significant, which was consistent with the results of Mungure EK’s study (10). In terms of occupational categories, interns have the highest occupational exposure rate, which is consistent with the findings of Ravi A (4), and oral students and inexperienced practitioners are the most vulnerable to occupational exposure to needle stick injuries. According to the clinical experience of this study, this may be because interns are often assigned to do the final sorting work of contaminated instruments in clinical practice, and their professional skills are not developed and their clinical experience is limited, so they are easy to be scratched by sharp instruments such as needles, probes or drills during the final treatment of medical waste (11). This is in line with the finding in this study that instrument disposal accounts for the highest proportion of occupational expose-related operations. A 10-year monitoring study also showed that occupational exposure in a dental teaching environment was mostly associated with instrument cleaning (12).

A large number of dental students have experienced one or more occupational exposures during their training, among which percutaneous injuries are the majority, and needle-stick injury is the most common source of exposure (13). Similarly, this study also found that needle-stick injury (hollow needle or solid needle) was the most common way of occupational exposure among students, accounting for 87.5%, and the exposure sites were almost concentrated in the thumb and index finger, which may have been caused by failure to comply with safety techniques such as single-handed needle recapping or failure to use safety-engineered devices (14). Although the dental department may appear to have more contact with the patient’s saliva, more occupational exposure occurs from the patient’s blood, and studies have shown that a minor oral surgery can lead to undetectable blood contamination of clinical surfaces and the physician’s personal protective equipment (15–17). Due to the large number of oral microvessels and the fragile oral environment of most patients, procedures often lead to bleeding. This is especially pronounced in maxillofacial surgery. Maxillofacial surgery operations mostly involve invasive operations such as tooth extraction, and bleeding is difficult to avoid, so medical staff are more likely to be exposed to the blood environment of patients. This study also proves that students in maxillofacial surgery have a higher proportion of occupational exposure than those in other departments.

Proper emergency management and preventive measures are key to avoiding infection in exposed persons. A systematic review also found that most studies showed inadequate reporting of needle-stick injuries and knowledge of post-exposure management in dental students (18). This study found that less than half of the stomatology students with occupational exposure would wash the wound for more than 5 min at the first time, and only 43.75% of the students would use the correct emergency treatment, Consistent with Wu L’s research (19), most students believe that the education they receive about occupational exposure is inadequate. With a sound occupational exposure disposal system and emergency treatment process, the School of Stomatology can strengthen the education of students on the transmission of blood-borne pathogens, so that medical personnel can make post-exposure treatment more clearly after occupational exposure, and pay more attention to the necessity of occupational exposure reporting (20). Raising awareness is significantly associated with reducing the incidence of needle-stick injury, and correct awareness plays a key role in reducing the incidence of needle-stick injury in dental students (21). Timely, correct and effective preventive measures taken after occupational exposure can reduce the injury of occupational exposure to a certain extent and minimize its impact (22). Therefore, the relevant departments of the hospital should improve the emergency treatment and reporting process system of occupational exposure (23), integrate the publicity and implementation of relevant standards into the hospital sense management training plan, and do pre-job training. Clinical departments are regularly organized to carry out situational occupational exposure emergency drills, and through repeated emergency drills, medical personnel are helped to realize the importance of occupational protection and post-exposure emergency treatment from the ideological perspective.

The study also has some limitations. First of all, this study is a cross-sectional investigation, which can only provide some occupational exposure clues, and cannot draw causal links. Secondly, the occupational exposure information case form filled in by occupational exposed persons contains limited contents, and some factors that may lead to students’ occupational exposure, such as daily working hours and number of patients received, are not covered. In the future, more detailed occupational exposure information case forms can be designed and filled in immediately when students have occupational exposure, so as to report exposure information more accurately and truthfully.

In summary, among students majoring in stomatology, young interns have the highest rate of occupational exposure to infectious diseases, and medical waste disposal is an important link in their occupational exposure. The key to preventing occupational exposure of stomatological students is to formulate a complete occupational exposure handling and reporting process, strengthen the training of emergency handling of occupational exposure for stomatological students, especially maxillofacial surgery students, improve their occupational protection ability and correct operational skills, and avoid needle-stick injury.
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140 (31.89)
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Identifier Variables Assignmel

st Satisfaction with salary and benefits Very dissatisfied = “0; Dissatisfied = “1’s Neutral = “2'; Satisfied = “3'; Very satisfied = “4”
s2 Satisfaction-working environment Very dissatisfied = “0'; Dissatisfied = “17; Neutral = 2" Satisfied = “3"; Very satisfied = “4”
s Satisfaction-interpersonal relationships Very dissatisfied = “0'; Dissatisfied = “17; Neutral = 2" Satisfied = “3"; Very satisfied = “4”
4 Satisfaction-professional reputation Very dissatisfied = “0; Dissatisfied = “1; Neutral = “2'; Satisfied = “3”; Very satisfied =
85 Overall satisfaction Dissatisfied = “17; Satisfied = “2”
Q1 Age "5 31-40 = “2"; 41-50 = 3% 51-60 = “4”; 261 = “5”
Q2 Sex Male = “17; Female = “2’
® — No = “1"; Elementary school = “2; Junior high school = “3”; High school
Undergraduate = “5"; Graduate = 6
Q4 Place of work Hospital = “1; Nursing Home = “2"; Community = “3”
Qs Hours of work: S1="1"2-4="2"%5-7="3"8-10 = “4">10 = “5"
Q6 ‘Working hours 8h="1"4h="2"%12h="3"24="4"
Q7 Service users 1=1%2=2"3 4= 4p5=5"
Qs Salary 1,600-3,000 = “17; 3,000-5,000 = “2"; 5,000-8,000 = “3"; 8,000-10,000 = “4”; >10,000 = “5"
Q Frequency of training None = “17; 1/Month = “2”; 1/Quarter = “3”; 1/Self-year = “4”; 1/Year = “5”
Q1o Communicate with Always = “1"; Frequently = “2" Less = “3"

Qi Policy understanding Proficient = “1"; Familiar = “2; Aware = “3"; Unknowledgeable = “4”
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Classification Round 1 Round 2 Round 3

The Kendall's P The Kendall's The Kendall's
number of W number of W number of W
indicator indicator indicator
Professional quality 31 0418 000 17 0538 000 17 0511 000
Psychological capital a 0397 000 34 0351 000 3 0330 000
Emergency attitude 4 0305 000 2 0364 000 2 0372 000

Total 116 0372 0.00 80 0409 0.00 80 0394 0.00
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Dependent Independent

\ZUELIES variable
Occupational fatigue Work-family conflict 0051 0014 357 0.000 00718 179
Positive coping style Work-family conflict ~0.140 0036 -392 0,000 0.1485 404
Work-family conflict 0033 0014 237 0018
0.1692 437

Occupational fatigue
0.022 =593 0.000

Positive coping style

B, values are standardized coefficients.
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Project

Direct effect
Indirect effect

Total effect

Standardized effect  Relative effect value

value
0033 64.48%
0018 3552%
0051 100%

95%Cl

0.001-0.065
0.008-0.028
0.019-0.083

0.000
0.000
0.000
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variable

Independent variable

Occupational

fatigue

Work-family conflict 0055
Positive coping style ~0055
Perceived social support -0371
Work-family conflict x
~0001

Perceived social support
Positive coping style x Perceived

sy ~0001

social support

0.016
0.045

1435

0.0003

0.001

338

—121

~0.26

0.001
0227

0.796

0.269 7.80
001
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Variable Category umber Percentage (%)
Gender Males 71 254
Females 244 77.46
Age Mean age 37294822 -
Age range 2058 -
Marital status Single 35 1
Married 273 8667
Divorced 7 222
Fertility status Childless 15 476
One child 7 2286
“Two children 2 7018
More than two children 6 19
Education level Associate degree 2 825
Bachelor degree 260 8254
Master degree 29 921
Professional title Junior title 206 654
Intermediate title 86 273
Senior title 2 73
Years of work Less than 3years 28 7555
3~Syears 2 762
5~10years 32 1016
More than 10years 2 667
Daily work hours Less than 8h 3 108
8~9h 7 2144
9~10h 70 22
10~12h 86 273
More than 12h 8 1524
Weekly work days 5days 16 3682
5~55days us 3746
55~6days 5 1683
6~65days 20 635
65~7days 8 254
Monthly income Less than 5,000 yuan 5 159
5,000~7,000 yuan 25 7.94
7,000~9,000 yuan 89 2825
9,000~ 12,000 yuan 153 4857

More than 12,000 yuan ) 13.65
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Variables

Cronbach’s

Bartlett's test of sphericity
(P)

Occupational fatigue
Work-family conflict

Pos

ive coping style

Perceived social support

0.863

0851

0910

0952

0.835

0782

0.889

0916

3654.462 (0.000)
3987.613 (0.000)
2411.563 (0.000)

5272.385 (0.000)
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Variables M+SD

1 Occupational fatigue 22.099+2.608 1

2 Work-family conflict 5522210406 02074+ 1

3 Positive coping style 223376825 —0354%4% —0.250%%% 1

4 Perceived social support 57.771£17.078 ~0.292%% ~0.101 02184+ 1

*P <0.05, **P <0.01, *#*P <0.001.





OPS/images/fpubh-12-1444833/fpubh-12-1444833-t002.jpg
Exhaustion

Disengagement

20,60

2009

Me
21
2





OPS/images/fpubh-12-1444833/fpubh-12-1444833-t003.jpg
Burnout Number of Number of Cronbach’s alpha Average Number of

component items cases correlation items
Disengagement 8 147 079 033 8
Exhaustion 8 147 0.86 0.44 8
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1 Gender
Female
Male

2. Age
2225
26-35
35-45

>45

Residence area
Urban area
Rural area
4 Education level
Master's degree
Bachelor degree
Postsecondary
5. Workplace
Pre-hospital EMS

Emergency department
(ED)

Both EMS and ED

Total experience in work
<Syears
6-10years
11-20years

220years

50

97

44

57

30

106

1

36

98

86

2

39

38

103

34.01%

65.99%

29.93%

38.78%

2041%

10.88%

72.11%

27.89%

24.49%

66.67%

8.84%

58.51%

14.96%

26.53%

25.85%

70.07%

3.40%

0.68%
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Variable i

1. Fear of COVID-19 092)
2. Implementation of knowledge
=0.12% (0.97)
‘management
3. Intention to leave the occupation 0.43%% =Qaase (0.93)
4. Surface acting 0.33%% —0.06 0.38%% (0.92)
5. Deep acting —024%+ 0.21%% =0.16%% 0.08 (0.93)
Mean 292 442 347 3.82 433
SD 109 075 1.38 0.98 0.81

Cronbachs alphas appear on the diagonal. *p<0.05; **p <001





OPS/images/fpubh-12-1426408/fpubh-12-1426408-t002.jpg
Dependent Intention to leave the Surface acting Deep acting
variables occupation

Independent Stepl Step2 Step3 Step4 Stepl Step2 Step3 Step 4 Step2 Step3
variables

Beta Beta Beta Beta Beta Beta Beta Beta Beta Beta

Organizational

—0.14* —0.18** —0.16** =0.17** 0.05 0.02 0.02 0.01 0.02 0.04 0.03 0.03
tenure
Zfear of

0.44%% 0.41%% 0.40%* 0.33%* 0.32%* 0.32%% —0.25%* —0.22%* -0.22%*

COVID-19
Z implementation
of knowledge =0.27%% =0.26%* —0.02 —0.02 0.18%* 0.18%%
‘management
Zfear of
COVID-19x7
implementation of == =0.11% 0.04
knowledge
‘management
I3 002 021 028 031 000 011 011 0.12 0.00 0.06 0.09 0.09
Adjusted R 0.02 021 0.28 030 —0.00 0.10 0.10 0.11 =0.00 0.05 0.08 0.08
AR 002¢ | 019% | 0074 003 000 o1+ 000 001 000 006* 003 000
F 5.96 3847 3747 31.83 0.57 17.01 11.36 9.65 0.12 9.13 959 7.29

288, *p<0.05, #p<0.01
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Training program Training year Age group Total (N)

GER CLI GEN 2 21-25
Group 1 (PTP) 77.8 222 00 00 605 395 203 311 486 81
Group 2 (-TP) 602 214 18.4 18.4 673 143 347 400 253 98
Group 3 (P-P) 65.2 348 0.0 0.0 100.0 00 455 288 258 69
Group 4 (- -P) 774 226 00 00 452 548 158 329 513 84
Total 69.9 247 54 54 66.9 277 289 338 373 332

GER, geriatric nursing; CLI, clinical nursing; GEN, general nursing, Data regarding age group are missing for =21 trainees.
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Model 1 Model 2
(1) Appropriate (2) Appropriate
assessment of the selection and
stressful situation successful

justification of
coping strategies

B B SE

(Constant) 9310 0646 15107 0.646

Group membership (ref. no treatment)

Participation
in the 2130 | 0212%%F 0760 049 0048 0759

intervention

Training program (ref. geriatric nursing)

General
-1263 0077 | 1250 1063 0.064 1250
nursing
Clinical
1011 0085 0872 0.897 0074 | 0872
nursing

Mother tongue of parents (ref. German)

Other
S3028  -0281%%F 0778 —4269  ~0391%%* 0778

language

Corrected R 0125 0151

N 172 172

#+p<0.01, *p<0.05, p<0.10;
regression coefficients,

unstandardized regression coefficients, = standardized
standard error.






OPS/images/fpubh-12-1480643/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1480643/fpubh-12-1480643-g001.jpg
uncertainty

| == Emergency dispatchers?

= Emergency nurses B(N-13)

Trauma surgeons on duty B(

— reference study ISAK-K: cl
ofall specialties (N=571)

social stressors with

//\\\; problems in workflow
£ in own professional group or
ke paints and _ 7 i
sy
Y, 7 Scater nge of ow stresors
y W Scatter range of high stressors
s
frustration about how problems in workflow

‘work needs to be done

‘'with other professions





OPS/images/fmed-11-1429541/fmed-11-1429541-g001.jpg
Stress coping
competence

Appropriate Appropriate selection
assessment of the and justification of
stressful situation coping strategies

Choosing Substan-
Recog- strategies tiating the
nizing within & afler || efficacy of
stressors the stressful chosen

situation strategies






OPS/images/fmed-11-1429541/fmed-11-1429541-g002.jpg
37%

35%

33%

Solutionrate
@
=

N
g

27%

25%

Pretest

Posttest

52%

518%
X

50%

9%

8% o
2%

8% =

Solution rate

4% X 442%
42%

40%
Pretest Posttest

I = o= Group 1 (PTP)

X Group 2 (-TP)

«eex++ Group 3 (P-P) & Group 4 (-P) I





OPS/images/fmed-11-1429541/fmed-11-1429541-g003.jpg
Solutionrate
8 & 8
R

g

Solution rate
8 & 8
EEE

g

= Geriatric nursing

Gender

523%
a79%
31,1% 325% I
Dimension 1 Dimension 2
=Male =Female
VETprogram
53,0%548%
473%
B1%
29,5%30,0%
Dimension 1 Dimension 2
= General nursing Clinical nursing

Solutionrate
8 & 8
EEEE

Q
*

Migration background
56,1%

406%
a56%

205%

Dimension 1 Dimension 2

=Mother tongue of parents: Gemnan

& 8
= =

Solution rate
8
=

0%

1. training year 2. training year

Mother tongue of parents: Other language

Training year

536%,
49.9%47,g%

30,0%32:4%g g0, I I

Dimension 1 Dimension 2

3. training year





OPS/images/fmed-11-1429541/fmed-11-1429541-t001.jpg
Sample Pretest Treatment Posttest
group

Group 1 (PTP) X X X
Group 2 (-TP) X X
Group 3 (P-P) X X
Group 4 (—-P) X





OPS/images/fmed-11-1429541/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-13-1514706/inline_1.gif





OPS/images/fpubh-13-1514706/fpubh-13-1514706-t004.jpg
1st Author,  Year(s)
year conducted

Comments/
conclusions

Participants (N, Study Work stressor
medical area, design intervention
published, level)

country

Individual Burnout impact Other impact on
intervention MDs

C. Work hours and scheduling
| # Workdays/week

Ali etal. (50), 2005-6 45 intensivists: residents, | Cluster Interrupted weekend No 1 Adjusted mean 1 Adjusted mean “Work  schedules  where
2011, USA fellow and board randomized cross coverage difference 2.8 (**) (“Job difference: intensivists received weekend
certified MDs (standard: continuous burnout score” assessed -Work-home life breaks were better for the
(39 completed the ICU responsibility for % via scales derived from imbalance (*) -Job physicians and, despite lower
survey, 13 completed for month) the US National Study of | distress (***) continuity of intensivist care,
the 2 conditions) the Changing did not worsen outcomes for
Workforce) medical ICU patients.” (p. 803)
Fergusen etal. 2002-3 Number not explicitly Retrospective Free day from clinical No Not reported Not reported “Work-hour limitation can be
(51), 2005, USA stated, surgery, residents work after night call, | devised to maximize resident
mean work hours education, optimize patient
care, and maintain resident
operative volume.” (p. 535)
Gevaetal. (52), Unspecified Intensive care Simulation “2 daytime teams each No Not addressed Not addressed “A shared service schedule is
2017, USA covered by a different predicted to improve continuity
attending &both covered of care while increasing free
by one over-night on-call weekends and continuity of
attending.” (p. 1138) uninterrupted nonclinical weeks
for attendings.” (p. 1138)
Quirk et al. (30), 2014-2019 40-62, IM and 10 EM- Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep* peer This intervention may have
2021, USA IM residents (61-85% including an extra day training, mental (Single-item measure) support* and nurture of impacted the improved
response rate) off for senior residents health support, empathy perception ** personal relationships*™* | outcomes, but its actual
on ward duty wellness 1°care contribution cannot be assessed
within the package of
implemented changes
Ripp etal. (53), 2008-2009, IM Isty residents 128 Pre vs. post DHR with 1 day offevery | No Overall incident BU |, Not reported Authors conclude: “this
2015, USA 2011-2012 post (68% RR) 111 pre resident DHR 7 daysin2ofthe 3 13% %Incident EE | 11% multi-institutional study found
(62% RR) (different included hospitals, single NS; Incident DPJ, 14% ¢ that the implementation of 2011
individuals) days off in the 3/ duty hours standards was not
hospital rather than associated with significantly
previous “golden lower rates of burnout among
weekends” Shorter night first-year IM residents, and that
shifts unacceptably high rates of
burnout persist.” (p. 498)
Only | # work hours/week
Barrack etal. (54), | 2002 and 2005 55 residents in Pre vs. post  resident work hours No Post vs. pre: Post vs. pre: GHQ = 4: “It does seem likely
2006, USA orthopedic surgery resident WHL (80-94/week pre, J EE® | DP NS; 1 PA** 15% vs. 33% NS implementing the duty hour
Pre: 21; (different 62-73/week post) standards has been associated
Post: 34 (RR not known) individuals) with a positive effect on the
incidence of burnout among
orthopedic surgery residents.”
(. 137)
Gelfand et al. 2003 64, surgery, residents Cohort (6-month Limitation to 80 work No A EE,DP,PANS Not reported Although resident work hours
(55), 2004, USA and faculty(RR varied for | follow-up) hours/week decreased from 100.7 to 82.6 (p
different groups and < 0.05), significant changes in
portions from 89% to burnout measures were not seen
18.5 %) at follow-up
Goitein et al. (56), 2001 and 2004 118 IM residents post Pre vs. post WHL No Post vs. pre: Post vs. pre:} Career “Internal medicine residents
2005, USA (73% RR post)(~116 pre, | resident WHL | High EE by 13%%; satisfaction” approve of WHLS overall and
RR unspecified) (different A High DB PA NS report benefits to their
individuals) wellbeing. . they also report
negative effects on patient care
and resident education.” (p.
2601)
Gopaletal. (57), | 2003 and 2004 IM residents: Pre: 121 Pre vs. post | WHL Self-reported: No Post vs. pre: | High EE Post vs. pre: | Carcer “Reducing hours may be the
2005, USA (87% RR), Post: 106 resident WHL X =74.6 pre, X =67.1 by 7.5%**, A High DP satisfaction® first step to reduce burnout but
(74% RR) (different post ** NS may also affect education and
individuals) quality of care.” (p. 2601)
Hutter etal. (58), 2003-2004 58 surgical residents, 58 Cohort, Pre vs. WHL: X =99.5 pre, No Post vs. pre: (residents): 4 Desired achievement “Although the mandated
2006, USA surgical attending post resident % =78.9 post L HighEEby 6% (*), | | and work satisfaction (*) | restriction of resident duty
physicians (61% RR) WHL High DP by 3%(e), APA | (residents) hours has had no measurable
(NS) impact on the quality of patient
care and has led to
improvements for the current
quality of life of residents, there
are many concerns with regards
to the training of professional,
responsible surgeons for the
future.” (p. 864)
Martini et al. (59), 2003-2005 118, all medical areas, Cohort WHL No 41% > MBI cutoff at Not reported “Somewhat lower burnout
2006, USA residents (31% RR) follow-up (50% prior to prevalence was reported among

implementation) (1st
year residents 42.9% vs.
77.3% prior to
implementation)

residents after implementation
of work hour limits compared
with the rates prior to the
implementation period. The
decrease in burnout prevalence
occurred primarily among Ist
year residents. Prevalence of
burnout increased with hours
worked..... Implementing work
hour limits appeared to reduce
burnout prevalence.” (p. 352)

Isaksson Roetal. | 2003-2005 185, non-specialists and Cohort (1-year 1 16+ 114 work hours, | Group or | EE and DP (***), PA | fulltime sick leave The counseling session is likely

(60) 2008, various specialties (81% follow-up) | Perceived job stress individual NS (35% at baseline) (6% 1y | to have impacted on work hours

Norway participation at (Not explicit counseling f/u) and other job stressors. Work
follow-up) interventions) hour diminution was

independently associated with
the reduced emotional
exhaustion component of
burnout

Shoureshi et al. 2020 (explicitly 440, urologists (26% Cross-sectional 53% | or A workhours | Severalarenoted | 45% reported that { or A | Not reported Reducing work hours was the

61),2021, USA during the response rate) to manage burnout butcannotassess | work hours was “ver; 4™ most effective of 9
g P g Y
COVID-19 Other workplace changes | simultaneity effective” to | burnout interventions for reducing
pandemic) are noted but cannot burnout

assess simultaneity

| Emails/calls during free time

Quirk etal. (30), 2014-2019 40-62 IM and 10 EM- Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep (*), peer This intervention may have
2021, USA IM residents (61-85% including removing training, mental (Single-item measure), 7 | support(*), nurture of impacted the improved
response rate) after-hours consult pager | health support, empathy perception (**) personal relationships outcomes, but its actual
calls to residents to shift wellness 1°care (***) contribution cannot be assessed
some of their within the package of
responsibilities to faculty implemented changes
1 Rest breaks
Hutter etal. (58), 2003-2004 58 surgical residents, 58 Cohort Pre vs. J WHL, No Post vs. pre: (residents) 41 Desired achievement Together with | work hours,
2006, USA surgical attending post resident ¥ =99.5 pre, ¥ =78.9 | High EE by 6% (*), and work satisfaction(*) | the 1 likelihood of eating lunch
physicians (61% RR) WHL post, Residents 1 apt to 1 High DP by 3%(), (residents) ‘may have contributed to the
have lunch * A PA (NS) improved burnout profile and
motivation among the residents
Belki¢ and Savi¢, Unspecified Case study, senior Clinical 10-min undisturbed Consultation with Mini-Olbi Exhaustion Returns to work, 1 self Along with other interventions
Belki¢ and Nedi¢ psychiatrist at an intervention break time between occupational assessed at baseline only | confidence and self-care | as per the occupational
(18, 48), 2013 and academic medical center patients psychiatrist psychiatrist’s reccommendation,
2019, Unspecified overall clinical improvement
Shea et al. (68), 2009-2010 106 IM, interns RCT, 4-week 5-hour protected sleep No NS differences in end of 1 Sleep oncall, These rest breaks are quite
2014, USA blocks with vs. 12:30-5:30 (no rotation A EE, DP, PA if protected (**), different (longer, scheduled at a
without phone/beeper) (N = 88) (MBI) for INT vs. 1 Sleep oncall o fixed time foreseen at “protected
(covered by night float control blocks LEE, DP () sleep” during night shift), from
resident) vs. control (N those during usual working
=91) hours
Ireland et al. (38), Not explicitly 44 EM rotation (10 RCT Extra hour of break time Mindfulness A Mean CBI A&B: A Mean PSS: It would have been of interest to
2017, Australia stated weeks), interns, (100% in the middle of the education and 10.16 (controls), 10.06 (controls), assess the combined effect of the
response rate) day/week(treated as practice (N = 23) 10.2 (Intervention) 10.36(Intervention) mindfulness intervention and

“control”) (N=21) Intervention the extra break time
D. Salary, possibilities for advancement
1 Recognition of good work
Angelopoulou Not explicitly 36, 1° care, residents, Cohort (Pre-and | 2-h group professional No Not reported 1 positive emotions (***) | “First [reported] intervention

and stated
Panagopoulou
(70), 2020, Greece

senior physicians and
nurses (volunteers
recruited from
advertisement)

post intervention) | recognition session: self:
identify and share
management of a clinical
case; positive feedback
from group and from

targeting professional
recognition implemented in
health-care settings” (p. 1)

patients
Changetal. (3), 2021-2022 84, EM, residents Cohort (Pre- and Peer-to-peer recognition Recognition -PFIBU NS; Residency fosters The Authors recommend
2023, USA (response rate: 100% pre, | 6M post program: “Bonusly” tokens could be ~Recognized for supportive WE(*) further longitudinal study
86% post) intervention) platform with rewards redeemed as gifts, | accomplishments (*) examining peer-to-peer
personalized recognition during the entire 4
prizes years of residency training
Quirk etal. (30), 2014-2019 40-62 IM and 10 EM- Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep (*), peer This intervention may have

2021, USA IM residents (61-85%

response rate)

including a newsletter
“celebrating resident
achievements” (p. 690)

training, mental
health support,
wellness 1°care

(Single-item measure), 1
empathy perception (**)

support(*) and nurture
of personal
relationships(***)

impacted the improved
outcomes, but its actual
contribution cannot be assessed
within the package of
implemented changes

E. Work conditions

Improved office conditions

Belki¢ and Savi¢,
Belki¢ and Nedi¢
(18, 48), 2013 and
2019, Unspecified

Pre = shares windowless | Consultation with | Mini-Olbi Exhaustion
office, looks for another occupational assessed at baseline only
office to see patients, psychiatrist

Post = own office with
window

Returns to work, 1 self
confidence and self-care

Unspecified Case study, senior Clinical
psychiatrist at an intervention

academic medical center

Along with other interventions
as per the occupational
psychiatrist’s reccommendation,
overall clinical improvement

Larsen etal. (74), | 2020 (explicitly 98, radiologists and On-going Process of redesign of No Of concern in the Various needs met in Conclusions are limited

2021, USA addresses the referring clinicians, participation/ radiology reading rooms redesign process, but not | part or completely regarding the actual impact of
COVID-19 attendings and trainees Feedback from with “purposeful space” explicitly reported this on-going redesign project
pandemic) focus groups and separate areas for on the radiologists and referring

various work activities clinicians

Quirk etal. (30), 2014-2019 40-62 IM and 10 EM- Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep (*), peer This intervention may have

2021, USA IM residents (61-85%

response rate)

including attention to
lighting in rooms used
by residents

training, mental (Single-item measure), 1 support(*), nurture of
health support, empathy perception (**) | personal relationships
wellness 1°care )

impacted the improved
outcomes, but its actual
contribution cannot be assessed
within the package of
implemented changes

Addressing exposure to that which is emotionally disturbing

98% endorsement:
“facilitators created a

Monette et al. Invitational

(78), 2020, USA

2020 (explicitly EM dlinicians, 29
addresses the attending MDs, 6
COVID-19 residents, 33

Role-based, weekly 1-h debriefings
via Zoom. Focus: empathy and
normalizing reactions

Not reported Although no actual burnout
measures, these are the kinds of

safe environment” emotional amelioration that are

pandemic) non-physician sought vis-a-vis the emotional
practitioners (76% burden. Such interventions are
response rate to survey) needed when physicians are
faced with heavily disturbing
occurrences.
Funding et al. 2021 43, Ist participants 2-day course-formal training with CBI A, Band C: 2items in Self-efficacy: “A mandatory course of formal

communication exercises, focused
on serious illness

INT vs. controls (*)
-work with own barriers
to communicating
existential issues and
uncertainty with patient

(37), 2023, hematology-oncology,
Denmark residents (56%
participation rate)

vs. “waiting list”
baseline and
12-weeks later

Pre-vs-post Int: NS, Post
Int vs. controls: NS, Post
Int vs. controls:

training can increase physician
self-efficacy in serious illness
communication and alter
clinical practice and perception
of roles. The high level of
burnout among physicians in
hemato-oncology calls for
institutional interventions in
addition to training” (p. 547)

Moderate-severe BU:
38% vs. 31%

Belki¢ and Savi¢, Unspecified Case study, senior Clinical Temporary relief from Consultation with | Mini-Olbi Exhaustion Returns to work, 1 self Along with other interventions
Belki¢ and Nedi¢ psychiatrist at an intervention EM duty to | exposure occupational assessed at baseline only confidence and self-care as per the occupational

(18, 48), 2013 and academic medical center to patients at high psychiatrist psychiatrist’s recommendation,
2019,Unspecified suicide risk overall clinical improvement
Soto and Rosen 1999 Case study, pediatric “Pediatric death: Guidelines for the Grieving Anesthesiologist™: Military strategy “BICEPS”:

(79), 2003, USA anesthesia, resident Brevity: Dealing with the stressor will be brief and focused.

Immediacy: Feelings of grief and/or guilt should be confronted soon after the traumatic event or as soon as symptoms are recognized.

Centrality: Discussions should take place with all affected health care staff in a central location in an organized fashion.

Expectancy: It should be clear that the expectation will be that affected individuals will be returned to work, and that a means of returning to normal productivity
should be outlined (for instance, increasing supervision or decreasing patient acuity).

Proximity: Discussions and treatment should take place near the place of work to maintain friendships and bonding. Sending a worker home for a week can
increase feelings of guilt and alienation.

Simplicity: Discuss and treat only the current problem, and avoid medications or complicated recovery regimens. (pp. 276-277)

F. Mishaps at work

Support with patient suicide

Belki¢ and Savi¢, Unspecified Case study, senior Clinical Temporary relief from Consultation with | Mini-Olbi Exhaustion Returns to work, 1 self Along with other interventions
Belki¢ and Nedi¢ psychiatrist at an intervention EM dutyto | exposure | occupational assessed at baseline only | confidence and self-care | as per the occupational
(18,48),2013 and academic medical center to patients at high psychiatrist psychiatrist’s recommendation,
2019, Unspecified suicide risk overall clinical improvement
Agrawal et al. 2020 57, psychiatry, residents Cohort Postvention protocol (adherence in EE, DP, PA NS difference | NS difference between “The postvention protocol was

(82),2021, USA between those with vs.

no patient suicide

10 had patient suicide
(97% initial response rate
baseline, lower for

9 0f 10 residents): Notify
supervisor, discuss emotional
impact, coverage of work duties if

those with vs. no patient
suicide for Work
empowerment, general

helpful to residents and
potentially effective at
mitigating the psychological

various portions)

needed, offer psychotherapy, offer health.

to meet with peer/faculty with
similar experience (most often
deemed “extremely helpful”) and
longer term f/u prn (see paper for

and professional consequences
of patient suicide. Study
findings may inform
standardization of postvention
protocols among psychiatry

full details) training programs.” (p. 262)

Support with official complaint against physician

Doehring et al.
(33),2023, USA

Not explicitly
stated (explicitly
addresses the
COVID-19
pandemic)

17, academic and Cohort pilot
community EM study
departments, (61%
participation rate) facing
malpractice lawsuit

Litigation peer support: discuss Single-item MBI, NSpre | Acute distress

legal aspects, impact on work, vs. post Int symptoms,NS pre vs.
support through shared post Int

experiences, coping strategies

“Despite increasing burnout in
the specialty of emergency
medicine...during the study
time frame, burnout did not
worsen in participants... [such
that] formal peer support
offered by EM groups can be an
effective option to normalize the
experience of being sued,
promote wellness, and benefit
physicians who endure the often
long and stressful process of a
medical malpractice lawsuit” (p.
205)

G. Time pressure at work

| Time constraints that preclude completion of work tasks

Jantea et al. (96), 2014
2018, USA

208 IM residents, 39 core Cohort
faculty members

A 50/50 block schedule No
with “clinic buddy”
during entire residency:
alternates inpatient and
outpatient rotations,
focuses on continuity
during outpatient
rotations, |, conflicting
responsibilities.

“This 50/50 model minimized
inpatient distractions in clinic
and increased perceived time
for learning. Residents reported
improved sense of patient
ownership, relations within the
multidisciplinary team, and
integration into the clinic
system. Intervisit continuity was
preserved, visit continuity was
slightly decreased, and patient
outcomes were not impacted in
this model” (p. 223)

Not reported * Improved resident

relation with clinic
patients and with other
staff (faculty assessment)

Quirk etal. (30), 2014-2019 40-62 1M and 10 EM-IM | Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep (*), peer This intervention may have

2021, USA residents (61-85% including allowing more | training, mental (Single-item measure) + | support(*), nurture of impacted the improved
response rate) time to residents for health support, empathy perception (**) personal relationships outcomes, but its actual
patient visits during wellness 1°care ) contribution cannot be assessed
clinic within the package of

implemented changes

H. Problems, restrictions/constraints

Improved staffing

The Authors conclude:
“Although difficult to

Gregory etal. Not explicitly
(100),2018, USA | stated

60-70 1° care physicians, | 8 centers: 4
(53-62% response rate) Intervention and

Replace dyad: physician | No
+ CMA, with 2

-} EE* with Int;
~High DP at 6M: 12%

~High self-efficacy at
6M: 94% Int vs. 78%

4 control, providers 4+ 3 CMAs Int vs. 23% control control implement and evaluate,
3M and 6M f/u organizational changes designed
to reduce burnout have the
potential to improve physicians’
work experience.” (p. 348)
Quirk et al. (30), 2014-2019 40-62 Int Med and 10 Cohort Package of interventions | Resiliency Varied from 25 to 35% Improved sleep (*), peer | This intervention may have
2021, USA EM-Int Med residents including “jeopardy training, mental (Single-item measure), ? | support(*), nurture of impacted the improved
(61-85% response rate) resident coverage,” health support, empathy perception (**) personal relationships outcomes, but its actual
house officer is called in wellness 1°care =) contribution cannot be assessed

to replace a resident at
short notice for vital
personal life events

within the package of
implemented changes

J Interruptions that hamper task performance

Kapoor et al. 2018
(104), 2020, USA

11 physicians and Retrospective
advanced nurse 12m f/u
practitioners (79%
response rate)

Geographical cohorting | No
model for critical care
physician rounding: ICU
teams of staff physicians,
residents, students
geographically limited to
1 nursing unit according
to expertise and interest

Not reported 80% agreed re: |,
interruptions with

geographical cohorting

At f/u: Nine of 11 providers
agreed that geographical
cohorting improved quality of
care. Similar ICU utilization,

| central line, clostridial and
urinary tract infection (*)
“Geographical cohorting
improves coordination of care,
physician workflow, and critical
care quality metrics in very large
ICUs.” (p. 1)

Conclusions are limited
regarding the actual impact of
interruptions, especially this on-going redesign project
the deep reading space on the radiologists and referring
for tasks that “require clinicians

sustained periods of
uninterrupted focus” (p.
111)

Various needs met in
part or completely

Larsen et al. (74),
2021, USA

2020 (explicitly
addresses the
COVID-19
pandemic)

98, radiologists and
referring clinicians,
attendings and trainees

Descriptive Redesign of radiology No

reading rooms— |

Not explicitly reported

“Stress and frustration”
1 in 22 (88%)

Lapointe et al. Not explicitly Not reported

(105),2018, USA | stated

25, IM residents Cohort (Pre- and
(random selection, % 4m post system: | Interruptions caregivers and internal

response rate not Intervention) to patient care ** medicine residents through
reported) EHR-associated communication
reduced patient care and
educational interruptions. It
saved time spent sending pages,
answering unnecessary pages
and it improved resident’s
subjective stress and satisfaction

Text paging EHR-based | No “Text paging among medical

levels.” (p. 1)
Luuetal. (31), 2019 17, EM residents (71% Cohort 4m f/u EHR messaging system No Reported impact of # | #non-urgentcalls *** | The system diminishes
2023, USA response rate) for non-urgent non-urgent calls on BU unnecessary non-urgent calls

communication (single query): NS from other HP, improving

workflow in the ED

J. Workload and activities

Separate time for non-clinical activities

Jones etal. (108), | 2020 (explicitly Eight acute care Cohort 1-y f/u Protected academic time | No MBI | 12.5%, EE | 28%, | Improved sense of “Improvements were noted in
2022, USA during the surgeons at a trauma and [plus continuous call | DP | 38%, PA? 12.5% control, reward, fairness, | surgeon and family groups alike,
COVID-19 tertiary care center to 12h (pre-Int 24h)] values signifying both subjective
pandemic) improvements and observed
change in the surgeons’
behavior, without
compromising clinical
productivity.” (p. 439)
Quirk et al. (30), 2014-2019 40-62 IM and 10 EM- Cohort Package of interventions Resiliency Varied from 25 to 35% Improved sleep (*), peer This intervention may have

2021, USA IM residents (61-85% including “improved training, mental (Single-item measure), 7 | support(*), nurture of impacted the improved
response rate) residents’ research skills health support, empathy perception (**) personal relationships outcomes, but its actual
by: adding protected wellness 1°care **) contribution cannot be assessed
time in residents’ within the package of
schedules to complete implemented changes
human subjects training,
matching residents with
research mentors, and
making it easier for them
to access online research
resources.  (p. 692)
1 Seemingly pointless/illegitimate tasks
Contratto et al. 2014-2015 Seven IM 1° care Cohort 4m f/u Clerical support person No ~30% | burnout > ~30% t satisfaction with | Among the representative
(110), 2017,USA attendings at academic hired and trained to weekly, 28% | personal balance and statements from the
center, 100% enter physician orders in callousness weekly or good QoL participating physicians in focus
participation the EHR and conducted monthly group: “I feel like I'm taking
previsit plan better care of my patients
because I'm not doing
everything.” (p. 366)
Mishra et al. 2016-2017 12 1M, 6 family practice, | RCT Contracted medical No Not reported Seribed periods o | Although not explicitly assessed

(111),2017, USA 1° care (75% dual-balanced scribes to assist with

participation) crossover EHR

self-reported after-hours in the present paper, the

EHR documentationand | Authors foresee that by

1 spending > 75% of reducing the EHR burden faced
visit interacting with the by primary care physicians,

patient burnout could potentially be
reduced
Shoureshi et al. 2020 (explicitly 440, urologists (26% Cross-sectional 11% hired a scribe, other Several are noted 63% reported that hiring Not reported Hiring a scribe was the most

(61),2021, USA during the response rate) workplace interventions but cannot assess a scribe was “very effective of 9 interventions for
COVID-19 are noted but cannot simultaneity effective” to | burnout reducing burnout
pandemic) assess simultaneity

Significance levels: £: 0.05 < p < 0.10,* 0.01< p < 0.05,** 0.001 < p < 0.01, ***p < 0.001, NS, statistically non-significant &/or p > 0.10.

CBI, Copenhagen Burnout Inventory (Personal burnout = A), (Work-related burnout = B), (Patient-related burnout = C); CMA, certified medical assistant; DHR, duty hour restrictions; DP, depersonalization; EE, emotional exhaustion; EHR, electronic health
record; EM, emergency medicine (or emergency work); f/u, follow-up; h, hour(s); GHQ, General Health Questionnaire; HP, health providers; ICU, intensive care unit; IM, Internal Medicine; INT, intervention; M, month(s); MBI, Maslach Burnout inventory; PA,
personal accomplishment; prn, as needed; PFI, Professional Fulfillment Index; PSS, Perceived Stress Scale; QoL, Quality of life; RCT, randomize controlled trial; RR, response rate; WHL, work hour limitations (as per the U.S. Accreditation Council for Graduate
Medical Education); %, mean.
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Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33N = 97

OR —95% Cl +95% Cl OR —95% Cl +95% Cl OR —95% Cl +95% Cl
C. Work hours and scheduling

Usual # workdays/week 346 1.32 9.03
(p=001)
Usual # work hours/week 1.03 1.002 1.05
(p=0.04)
Called/emailed during free time about patients or other 1.98 126 312 175 110 279
work (p=0.003) (p=1002)
Insufficient work-free, paid vacation 171 092 317 1.84 1.00 3.40
(GH6) (p=0.086) (p=0.048)
Infrequent rest breaks 326 L11 9.57
(p=003)
Number of hours without even a short rest break 277 098 7.89 187 090 386
(p=0.05) (p=0.088)
Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33 N = 97
OR —95% Cl +95% Cl OR —95% ClI +95% Cl OR —95% Cl +95% Cl
D. Salary, possibilities for advancement and recognition
Lacks recognition of good work (GU4) 297 1.07 825
(p=0.03)

Personal burnout (A) > 46 Work-related burnout (B) > 46 Patient-related burnout (C) > 33N = 97
OR —95% ClI +95% Cl OR —95% ClI +95% Cl (0] —95% Cl +95% Cl

E. Work conditions

N=92 N=92
Percent time in office 1.01 1.00 1.03 1.02 1.00 1.03
(p=0.059) (p=0.046)
N=97 N=97
Radiation exposure 1.91 117 3.14 1.55 0.95 253
(p=0.009) (p=0.076)
Listens to emotionally-disturbing accounts 1.89 0.90 397
(p=0.088)

Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33 N = 97

OR —95% ClI +95% Cl OR —95% ClI +95% Cl OR —95% Cl +95% ClI

F. Mishaps at work

Attempted/completed suicide 1.61 0.99 261 1.62 0.99 2.64

[patient(s) and/or person(s) at work] (p=10.05) (p=10.05)

(GAVOI4)

Official complaint against the physician 831 0.84 81.7
(p=0.066)

Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33 N =97
OR —95% ClI +95% Cl OR —95% Cl +95% ClI OR —95% Cl +95% Cl

G. Time pressure at work

Time constraints preclude completion of work tasks 7.73 195 306 324 0.90 117
(p=0.003) (p=0.07)

Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33 N = 97

OR —95% ClI +95% Cl OR —95% Cl +95% Cl OR —95% CI +95% ClI

H. Problems, restrictions/constraints

Problems/deficiencies hinder patient care 361 0.97 134

(OCNEL2) (p=10.05)

Understaffing, specifically, hinders patient care 1.98 0.86 4.56
(p=0.10)

Interruptions from people hamper task performance 530 201 140 7.82 263 233

(OCNEL3) (p=0.0006) (p=0.0002)

Personal burnout (A) > 46 N = 97 Work-related burnout (B) >46 N =97  Patient-related burnout (C)> 33 N = 97
OR —95% ClI +95% ClI OR —95% Cl +95% ClI OR —95% ClI +95% ClI

I. Interpersonal interactions and social climate

Lacking redress of grievances 236 117 4.77 2.06 1.03 4.13
(GCNFL5) (p=0.02) (p=004)

Personal burnout (A) > 46 N = 97 Work-related burnout (B) > 46 N =97 Patient-related burnout (C) > 33 N = 97

OR —95% ClI +95% CI OR —95% Cl +95% Cl OR —95% Cl +95% Cl

J. Workload and activities

Handling patients who cannot give a history 2.56 125 5.5 2.59 127 529 2.40 110 524
(p=0.01) (p = 0.008) (p=0.03)
N=89 N=89 N=89
No separate time for non-clinical duties 3.40 L1 10.4 325 L1 9.51
(p=0.03) (p=0.029)
N=97 N=97 N=97
Performing tasks that seem pointless 301 105 921 471 141 157
(GCNFL?) (p=0.038) (p=0.01)

Multiple logistic regression analysis with age, gender and working or not during the COVID-19 pandemic in direct contact with patients suspected to be infected with COVID-19 virus included as covariates throughout.
CI, confidence interval; GAVOI, threat avoidance on the general level; GCNFL, conflict/uncertainty on the general level; GH, high demand on the general level; GU, underload on the general level; OCNFL, conflict/uncertainty on the output level; OR, odds ratio.
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Personal burnout (A) > 46 N = 95 Work-related burnout (B) > 46 N =95 Patient-related burnout (C) > 33 N = 95

OR —95% Cl +95% Cl OR —95% ClI +95% Cl OR —95% ClI +95% ClI
Age 1 092 1.08 1.06 0.97 L16 L11 1.01 122
(p=002)
Gender 1.67 0.57 4.93 324 1.01 104 5.56 17 182
(p=10.045) (p=0.004)
Assessed when working during the COVID-19 pandemic 6.24 1.09 36 324 0.51 20.4 3.04 0.52 18
(p=10.04)
Total OSI (unit change) 1.11 1.03 118 1.17 1.08 1.26 1.07 1.01 115
(p=0.003) (p=0.0001) (p=003)
Model x? 125 (p=0.01) 219 (p = 0.0002) 18.1 (p = 0.001)
Age 1.01 093 L1 1.08 0.99 118 1.10 1 121
(p=004)
Gender 1.71 0.57 5.13 348 1.03 11.8 4.70 1.45 152
(p=0.04) (p=0.009)
Assessed when working during the COVID-19 pandemic 393 0.76 203 1.88 0.34 10.5 21 0.38 11.6
Total OSI > 88 (cutpoint for urgent intervention) 375 128 11 8.17 236 283 1.61 0.54 478
(p=0.01) (p=0.0008)
Model x? 8.40 (p = 0.08) 15.2 (p = 0.004) 14.0 (p = 0.007)

Gender is coded as 1 = female, 2 = male; Assessed when working during the COVID-19 pandemic 0 = no, 1 = yes, in direct contact with patients suspected to be infected with COVID-19 virus.
CI, confidence interval; OR, odds ratio; OSI, Occupational Stressor Index.
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N Mea Sd Media

Age 97 32.1 7.6 29
‘Working years as a physicians (0 = <1y, 1 = 1-5y,2=5-10y,3 > 10y) 97 147 1.0 1.0 1.0
Total Occupational Stressor Index (OSI) 95 853 8.3 849 10.6

OSl level totals

Input/incoming signals 96 22 23 224 375
Central decision-making 97 18.2 1.1 18.1 19
Output/task performance 97 149 23 153 275
General 95 30.0 4.6 30.0 6.0

OSl aspect totals

Underload 96 3.55 1.4 35 15
High demand 96 30.4 3.0 311 4.6
Strictness 96 16.9 25 16.5 39
External time pressure 97 7.74 1.1 7.8 15
Noxious exposures 97 1.83 1.3 15 L5
Threat avoidance/symbolic aversiveness 97 10.2 21 10.0 3.0
Conflict/uncertainty 96 14.6 24 14.0 3.0

Copenhagen Burnout Index

Personal Burnout (A) 97 48.8 189 458 25.0
‘Work-related Burnout (B) 97 43.3 20.2 464 32.1
Patient-related Burnout (C) 97 342 23.6 333 333
Gender %

Female 44 454

Male 53 54.6

Assessed when working during the COVID-19 pandemic

Yes (in direct contact with patients suspected to be infected with COVID-19 virus) 21 216

No 76 78.4

Area of practice

General practice/community medicine 34 350
Surgical/anesthesia/emergency medicine 32 330
Internal medicine/pediatrics/psychiatry/dermatology/combined specialties and subspecialties 31 320

IQR, Interquartile range; Sd, standard deviation; y, years.
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All participants n (%) Score t/F P

-10618 0.016
<30 152 (56.5) 1247 £3.679
>30 17 (435) 16.94.£3.063

Job title
Nurse 28(10.4) 15,36 3313 1364 0257
Primary nurse 106 (39.4) 14.00 + 4204
Senior nurse and above 135(502) 1454+ 4105

Education
Below bachelor’s degree 42(156) 8191756 ~14.265 <0.001
Bachelor’s degree or above 227 (84.4) 15,56 +3.260

Marital status
Single 76(28.3) 1492+3922 1122 0327
Married 191 (71.0) 14244113
others 2007 1200+ 7.071

Working experience (in years) -10316 <0.001
<10 years 146 (543) 1241£3350
10 years 123 (45.7) 1679 +3.563

Raising children 0279
Yes 169 (62.8) 14214129
No 100 (37.2) 1476+ 3985

Bold values: p < 0.05.
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Descriptive statistics Variables

Edi At Qualification
Subscales M SD course
H P z P

Relations with
1182 274 5638 0048

0499
peers

Relations with
1208 | 277 | 1437 | 0488 Ll 0253
patients

Relations with
1793 369 0405 0817  -1057 0291

managers
Relations with

17.87 346 2261 0323 —0.274 0.784
the hospital
Relations with

17.97 353 0.785 0.675 —2.706 0.048
physicians
HECS 77.66 7.27 0.201 0.904 -0218 0827

M, mean; SD, standard deviation; Z, Mann-Whitney U test; H, Kruskal-Walls test. Bold -
statistically significant correlation.
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Key term Description

Implicit

absenteeism

Grit

Compassion
Fatigue

‘The phenomenon of employees who should have taken sick

leave when they are in poor physical or mental health, but

ton going to work and attending to their illness, with a

consequent loss of health productivity (7),

Passion and persistence for long-term goals (12).

A combination of physical, emotional, and spiritual depletion
associated with caring for patients in significant emotional

pain and physical distress (59).
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Descriptive statistics Variables

Job experience Marital status Education Working hours
Subscales M SD
Z P H P H P

Intrinsic

2442 378 | —0066 0193 0066 0.193 -0813 0416 3948 0139 0.666 0717
Satisfaction
Extrinsic

3595 505 o114 0.025 o114 0025 1958 0040 6645 0036 599 0032
Satisfaction
MSQ-SF 6037 629 0,052 0308 0052 0.308 -L134 0257 1684 0431 1445 0.486

M, mean; SD, standard deviation; r, Pearson correlation coeficient; Z, Mann-Whitney U test; H, Kruskal-Walls test. Bold - statistically significant correlation,
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Descriptive statistics Variables

Commute time to

Religious beliefs Retraining course

Subscales M work
z z P

Dimension of caring | 24.23 407 ~0.178 0.024 ~1.269 0204 —1.921 0.045 0013 0.795
Dimension of

3917 514 0022 0.408 —1.789 0.044 ~1654 0.098 0089 0.081
activism
Dimension of

2107 368 0062 0223 ~0222 0824 ~1191 0234 0.066 0195
professionalism
NPVS-3 8447 7.46 0017 0739 ~0379 0704 -1474 0141 0.101 0.047

M, means SD, standard deviation; r, Pearson correlation coefficient; Z, Mann-Whitney U test. Bold - statistically significant correlation.
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Characteristic Flat-fold Cup Three-panel flat-fold

Adj. 95%CI p- Adj. 95%CI (2= Adj. 95%CI (2=

OR# OR# value OR# value
1.Head height 098 | 091 - 107 0765 097 095 - 1 0089 096 093 - 1 0075
2Head breadth 102 086 - 123 0771 097 091 - 103 0289 092 08 - 101 0082
3 Head length L6 101 - 136 0037* | 097 095 - 101 0151 095 091 - 099 002*
4Head dircumference 097 091 - 103 0369 100 099 - 102 0667 100 098 - 103 0679

5.Sellion-Menton length (face

length) 089 076 - 105 0.190 0.96 09 = 1.03 0.232 1.00 092 | - | 107 0.838
6.Lower face length 084 067 - 1.06 0.147 1.00 094 - 1.06 0978 103 095 - 0.463
7.Sellion-Bottom lip length 170 108 - 27 0.023* 0.98 092 | - 1.06 0.642 0.96 088 - 107 051
8.Bottom lip-Menton length 145 102 | - 207 0.039* 1.02 092 | - 112 0755 105 092 | - 12 0475
9.Nasal bridge-Menton length 098 084 - 116 0.868 1.00 095 | - 1.06 0813 1.00 0.95 - | 107 0.776
10.Nasal 118 092 | - 152 0.190 1.00 095 | - 1.06 1.000 1.00 09 - 107 0.827
11.Chin-Menton length 0.86 067 - L13 0.290 1.00 092 | - L1 0.872 1.00 09 -2 0948
12.Nose length 128103 - 16l 0029 103 099 - 109 0128 098 092 - 104 053
13.Nose protrusion 0.80 049 - 13 0371 085 071 - 101 0.068 094 076 | - 117 0598
14.Face width 0.96 078 - 118 0.665 1.00 094 | - 107 0975 1.00 092 | - 103 0946
15.Chin width 089 076 - 105 0.190 1.00 096 - 1.05 0.957 1.03 089 | - L1 0.200
16 Maximum nasal bridgebreadth 092 | 073 - Ll6 | 0487 | LI 101 - 124 0037% 102 094 - Ll6 0714
17.Nose width L1508 - 15 0281 097 088 - 108 0619 105 09 - 117 033
18.Lip width 079 062 - 1.02 0.074 0.98 092 | - 107 0.793 099 0.95 - 109 0.828
19. n-Menton arc 1.02 094 - L10 0.628 1.00 097 | - 1.03 0.894 1.00 096 | - 103 0.901
20 Bitragion subnasal arc 089 077 - 102 0094 | 100 | 098 - 105 0495 | 09 | 094 - 104 069
21.Bizygomatic-Menton arc 094 087 - 101 0.129 101 096 - 1.00 0.108 101 098 | - ul 0.447
22.Menton-Chin arc 073 057 - 095 0.019* 1.03 097 | - L1 0.285 1.00 091 - 109 0.936

‘Adjusted Odd ratio for height, weight, faial surgery, working experience, gender, age, beard and mustache, and, denture. *p-value <0.05.
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Work

environment

variables

Job experience 2060 ns2

Commuting time (min) 2532 1442
n %

Place of work (unit) Anesthesiology and 126 325

Intensive Care

Cardiology 3 08
Dermatology 6 15
Geriatrics 14 36
General Surgery 40 103
Gynecology and 52 134
Obstetrics
Neurology 60 155
Pediatrics 47 121
Psychiatry 40 103
Life stage of patients Neonatal/ infant 2 67
under care
After infancy/pre- 2 54
school
School age 19 49
Adultage 308 794
Old age 14 36
Nursing specialization None or in progress 262 675
specialization
Post specialization 126 325
Taking a qualification Yes 19 505
course
No 192 495
Takinga retraining course | Yes 198 510
No 190 490
Working hours 8h 68 175
12h 273 704
Mixed 47 121
Job position Nurse 55 142
Senior nurse 31 802
Coordinating nurse 8 21
Deputy ward nurse 1 28
Ward nurse 3 08
Form of employment Employment contract 379 97.4
Contract of mandate 7 18

Self-employment 3 08
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Characteristic Flat-fold Cup Three-panel flat-fold

Not pass p-value Pass Not pass p-value Pass Not pass p-value

N=211 N=114 N=109 N=184 N=39

1. Head height 219(128)  217.2(139) 0250 | 2176(138) | 2172(140) 0830 2169(140) = 2200(132) 0.200
2. Head breadth 12L4(74) | 1228(73) 0520 1221(78) | 1234(68) 0.180 1223(73) | 1249(7.2) 0.040%
3. Head length 181L4(74) | 1763(118) 0.140 1767(119) | 1765(114) | 0.890 1759(115) | 179.8(118) 0055
4. Head circumference 5432(180) | 5449 (229) 0800 | 547.4(23.6) | 5422(214) 0080  5446(232) | 5457(200) 0.780
5. Sellion-Menton length

(face length) 16087 1110(93) 0.069 HL4©O0) | 11197 0.800 HLLO4) | 111993) 0,640
6. Lower face length 606(5.2) 605 (65) 0930 60.9(75) | 600(5.0) 0.260 60.8 (6.6) 59.1(5.5) 0.150
7. Sellion-Bottom lip length 400(25) 375 (50) 0.092 37945 | 375(3) 0540 375 (49) 383(5.1) 0390
8. Bottom lip-Menton length |~ 30.2(6.5) 280 (44) 0.100 8505 | 278(45) 0310 283 (4.6) 27.3(40) 0.220

9. Nasal bridge-Menton

length 1013(13.1) 941 (125) 0.053 953(117) | 936(13.4) 0330 946(126) | 937(127) 0.690
10. Nasal bridge-Chin length |~ 93.5(10.9) | 865 (11.7) 0.042 875(108)  862(126) 0.400 869(1L1) | 863 (145) 0770
11. Chin-Menton length 199 (4.4) 188 (45) 0.380 189 (4.5) 187 (4.4) 0710 1838 (45) 189 (4.1) 0920
12. Nose length 919(87) | 848(11.2) 0.032* 857(10.2) | 847(12.2) 0510 849(113) | 86.4(106) 0450
13. Nose protrusion 146 (4.6) 138 (42) 0.500 136(3.8) 142 (46) 0.240 138 (4.0) 146 (48) 0280
14. Face width 1049(63)  107.5(7.4) 0.240 107.1(75) | 1077 (7.2) 0570 107.1(7.4) | 1086 (7.0) 0250
15. Chin width 1038(78)  107.7(9.5) 0.160 1082(9.1) 1067 (9.8) 0.250 1076(95) | 1068(9.2) 0.650

16. Maximun nasal bridge

breadth 215(3.0) 218(3.4) 0.760 221(3.4) 214(3.4) 0.140 218(33) 217(39) 0870
17. Nose width 37.1(3.5) 38.1(4.1) 0440 380(3.3) 380 (4.8) 0.960 380 (4.3) 38.3(34) 0.680
18. Lip width 48.0(3.6) 49.8(5.3) 0270 49.5(4.6) 49.9(5.9) 0.610 496 (53) 50.2(5.3) 0480
19. Bitragion-Menton arc 3000(18.2) | 3030 (17.4) 0570 3042(18.2) | 3014 (16.4) 0210 3024(17.4) | 3044(17.2) 0520
20. Bitragion subnasal arc 274(102) | 2788 (144) 0.250 2796(150) | 277.6 (13.6) 0.270 2782(142) | 280.6(144) 0320

21. Bizygomatic-Mentonarc | 224.4(22.4) | 2256 (168) 0.810 2248(166) | 2262(17.6) 0.500 2252(17.0) | 227.0(17.6) 0540
22. Menton-Chin arc 257(5.7) 26.4(65) 0.700 262(6.5) 26.5(6.4) 0.740 26.1(65) 27.5(60) 0240

* p-value <0.05.
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Socio-

demographic

factors
Years 4160 152
n %

Sex Female 370 954
Male 18 46

Location of residence Countryside 185 477
Metropolitan area 203 523

Marital status Living alone 97 250
Ina relationship 21 750
(informal or
formal)

Level of education Medical secondary 63 162
school /Medical

vocational college
BN (Bachelor of s 304
Science in Nursing)

MSN (Master of 207 534
Science in Nursing)

Religious beliefs Yes
No

Socioeconomic conditions  Excellent 192 495
Fine 180 464

Medium 16 41
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Characteristic Flat-fold Cup Three-panel flat-fold

Not pass Not pass p-value Pass Not pass pP-
N=211 N =109 N=184 N=39 value
Gender
Male 2(16.7%) 32(15.2) 1000 24(210% 10(9.2) 0.016% 28 (15.2%) 6(154) 1.000
Female 10(833%)  179(34.8%) 90 (79.0%) 99(90.8) 156 (84.8%) | 33 (84.6%)
Job
Physician 201667%)  21(100%) 0883 | 15(132%) 80.3) 0.693 22 (12.0%) 1(26%) 0.223
Nurse 6(500%)  108(51.2%) 57(50.00) 57(52.3%) 92(500%) | 22(56.4%)
Nurse aid 4033%)  69(327%) 35(307%) | 38(349%) 59(321%) | 14(35.9%)
Laboratory staff 0(0.0%) 11(5.2%) 6(5.3%) 5(4.6%) 10 (5.4%) 1(26%)
Others 0(0.0%) 2(1.0%) 1(0.9%) 1(09%) 1(05%) 12.6%)

Facial surgery

Yes 20167%) 20(9.5%) 0482 13(114%) 9(8.3%) 0.504 17.(9.2%) 5(128%) | 0553
No 10(833%) 191 (90.5%) 101 (88.6%) 100 (91.7%) 167(90.1%) | 34 (87.2%)
Facial hair
Yes 0(0%) 12(5.7%) 1.000 11(9.6%) 1(09%) 0.005% 10 (5.4%) 2(5.1%) 1000
No 12(100.0%) 199 (94.3%) 103(904%) 108 (99.1) 174 (94.6%) | 37(94.9%)
Denture
Yes 1(83%) 9(4.3%) 0432 4(3.5%) 6(55%) 0532 7(3.8%) 3(7.7%) 0385
No 1LOL7%) | 202(95.7%) 110(965%) 103 (945%) 177(962%) | 36(923%)
Age (years) 36.1(28) 37.9(08) 0.586 357 (10) 399(1.1) 0.005* 368 (08) 2407 0004
Working experience (years) 13.1(27) 15208) | 05219 | 128(10) 176 (1.1) 0.001% 143 (08) 190017 0016*
Height (cm) 1609(25)  15892(07) 0511 1609 (0.8) 157.1 (L1) 0.006% 1591(08) | 1586(12) | 0793
Weight (kg) 57.4(35) 60.5(09) 0800 619(1.33) 589(1.1) 0.092 60.3(09) 607(26) | 089
BMI (M/cm) 220(09) 246(08) 0480 238 (04) 25.1(16) 0412 245(10) 240009 0830

* p-value <0.05.
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First-level Second-level

Third-level indicators

indicators indicators
Professional quality x1 0.765(0.070)  Communication
skills x11

Social mobiliza

x12

Teamwork x13.

Organization and
coordination skills
x14

Psychological capital X2 0.748 (0.060) | Optimism x21

Toughness x22

Hope x23

Effectiveness x24

Emergency attitude x3 0.759(0.070)  Disaster relief

expectation 31

Trained attitude x32

Mental reaction x33

Awareness of

prevention x34

Self-evaluation x35

A full scoreis 1,a score below 0.4 is poor, a score in (0.4, 0.6] is medium, a score in (0.6, 0.8]is good, and a score in (0.8, 1.0]

0.765 (0.070)

0.765 (0.076)

0.765 (0.076)

0.765 (0.076)

0759 (0.083)

0.744 (0.073)

0.741(0.076)

0.745 (0.057)

0.765 (0.076)

0.765 (0.076)

0.689 (0.064)

0.765 (0.076)

0.738 (0.069)

I can communicate well with the residents in dialect (for example in Guangdong province: Cantonese). x111

I can assist the unit in the documentation and publicity work (such as the writing of the official account of the unit, propaganda

and education documents, etc.). x112
Atwork, T can express academic ideas accurately,scientifically and rigorously; and exchange research results. x113

Tam will to have the initiative to understand the public health situation at the global, national, regional and community levels.

xi21
T would like to find community partners to carry out actions to promote the health of the residents. x122

Twill pay close attention to current public health policies and seck opportunities to participate in activiies that improve them.
X123

‘When performing tasks, I prefer team tasks where I can work with others. x131

‘When carrying out emergency rescue tasks with the team, I will actively learn taskc-related information and actively share with

‘members. x132

During public health operations, I can quickly adjust myself to align my work status with the organization's activities. x141

1 can encourage others to participate in action 5o as to promote internal collaboration. x142

Talways see the bright side of things in my work. x211
Tam optimistic about what will happen to my job in the future. x212

In the face of public health events such as the COVID-19 pandemic, I always believe that “there is a light at the end of the tunnel,

do not be pessimistic” x213

I believe I can work through any challenge I have at work. x221

Tcando it on my own if T have to do hard work alone. x222

T usually take stress at work in stride. x223

Even in the face of public health outbreaks, I am able to survive difficult times at work. x224
In my current job, I feel like I can juggle many things at once. x225

IF1 find myself stuck at work, T can think of many ways to get out of it. x231

Atpresent, Lam full of energy to complete my work goals. x232

“There are many solutions to any problem. x233

At the moment I am quite satisfied with what I have achieved in my work. x234

Tcan think of a number of ways to achieve my current workday goals. x235

Atthe moment, I am achieving the work goals T set for myself. x236

Tbelieve I can analyze long-term problems and find solutions. x241

In meetings,  am confident in stating things that are within the scope of my job. x242
Ithink I can improve the general well-being in the community which I work for. x243
‘Within the scope of my job, I believe I can help set goals/objectives. x244

Ibelieve in my ability to connect with people outside my working department to solve some related problems. x245

If I were in the scene of a public health emergency, I believe I would be able to calmly analyze the situation and work on the front

lines as soon as possible. x246

If I have chance, T am willing to participate in the rescue work of public health emergencies. x311

I have chance, I am willing to assist in the disinfection of the epidemic area. x312

During the public health emergency, I would be willing to receive psychological training to provide the psychological care and

interventions that patients or community residents need. x313

As a grass-roots medical worker, if I realize that there is a crisis of public health events such as infectious diseases, I will do all in

‘my power to send a protective warning to the outside world. x314
Tam willing to learn more about public health emergencies x321

Itis necessary to carry out public health emergency related courses and training. x322
Itis necessary to carry out emergency drills for public health emergencies. X323

Itis important to master the basic knowledge of public health emergencies. 324

Tam terrified of a public health emergency. X331

Perforn

g tasks related to public health emergencies such as daily epidemic prevention will make me feel stressed. x332

Itis necessary o equip the household with emergency medicine kit (containing disinfectant, mask, anti-inflammatory drugs,

ant

allergic drugs and other items), fire extinguisher and other basic emergency materials. x341
Tam willing to assist commaunity residents to carry out preventive vaccination and preventive medication. x342

Tam willing to actively communicate with community residents and carry out health education on public health emergencies.
X343

Tam familiar with public health emergencies. x351
Tl pay attention to the epidemic situation of local infectious diseases actively. x352

Twill follow the World Health Organization's reports on various public health emergencies. x353

excellent

0.765 (0.076)

0.765 (0.076)

0.765 (0.076)

0.765 (0.076)

0.765 (0.076)

0.765 (0.076)

0765 (0.076)

0765 (0.076)

0.765 (0.076)

0.765 (0.076)
0724 (0.101)
0765 (0.126)
0.765 (0.076)

0.765 (0.076)
0.765 (0.101)
0724 (0.091)
0765 (0.101)
0.724(0.126)
0.724 (0.066)
0.765 (0.076)
0.765 (0.076)
0724 (0.091)
0724 (0.076)
0.765 (0.126)
0.724 (0.084)
0.765 (0.108)
0.765 (0.076)
0.724 (0.076)
0.765 (0.076)

0724 (0.076)

0.765 (0.076)

0765 (0.076)

0765 (0.076)

0.765 (0.076)

0765 (0.076)
0.765 (0.076)
0.765 (0.076)
0.765 (0.076)
0674 (0.102)
0.724 (0.126)

0.765 (0.076)

0765 (0.076)

0765 (0.076)

0.724 (0.091)
0.765 (0.076)

0765 (0.076)
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First-level Weights of ~ Second-level Weights of  Third-level indicators Weights of

indicators first-level  indicators second-level third-level
indicators indicators indicators
Professional quality 0.346 Communication skills 0.465 T can communicate well with the residents in dialect (for example in Guangdong province: Cantonese). x111 0.200
x1 x11
T can assist the unit in the documentation and publicity work (such as the writing of the official account of the unit, 0.39

propaganda and education documents,etc.). x112

Atwork, I can express academic ideas accurately, scientifically and rigorously, and exchange research results. X113 0.404
Social mobilization 0035 Tam will to have the initiative to understand the public health situation at the global, national, regional and community 0286
x12 levels. x121
Twould like to find community partners to carry out actions to promote the health of the residents. x122 0377
Twill pay close attention to current public health policies and seek opportunities to participate in activities that improve 0337
them. X123
Teamwork x13 0.185 ‘When performing tasks, I prefer team tasks where I can work with others. x131 0275
‘When carrying out emergency rescue tasks with the team, I will actively learn task-related information and actively share 0725

with members. x132

Organization and 0315 During public health operations, I can quickly adjust myself to align my work status with the organization's activities. x141 0512

coordination skills x14.

I can encourage others to participate in action 0 as to promote internal collaboration. x142 0.488
Psychological capital 0614 0.039 Talways see the bright side of things in my work. x211 0.275
2
Tam optimistic about what will happen to my job in the future. x212 0.259
In the face of public health events such as the COVID-19 pandemic, I always believe that “there is a light at the end of the 0.466
tunnel, do not be pessimistic. x213
Toughness x22 0198 Ihelieve I can work through any challenge T have at work. x221 0220
Tcan do it on my own if T have to do hard work alone. x222 0.254
Tusually take stress at work in stride. x223 0.063
Even in the face of public health outbreaks, T am able to survive difficult times at work. x224 0.230
In my current job, I feellike I can juggle many things at once. x225 0.234
Hope x23 0318 IF1 find myself stuck at work, T can think of many ways to get out of it x231 0313
Atpresent, I am full of energy to complete my work goals. x232 0,097
‘There are many solutions to any problem. x233 0.137
Atthe moment I am quite satisfied with what I have achieved in my work. x234 0.100
T can think of a number of ways to achieve my current workday goals. x235 0192
Atthe moment, 1 am achieving the work goals T set for myself. x236 0.161
Effectiveness x24 0445 Tbelieve I can analyze long-term problems and find solutions. x241 0.163
In meetings, 1 am confident in stating things that are within the scope of my job. x242 0.065
I think T can improve the general well-being in the community which T work for. x243 0.184
‘Within the scope of my job, T believe I can help set goals/objectives. x244 0.137
I believe in my ability to connect with people outside my working department to solve some related problems. x245 0177
IfT were in the scene of a public health emergency, T believe I would be able to calmly analyze the situation and work on the 0.273
front lines as soon as possible. x246
Emergency attitude 0040 Disaster relief 0277 IfT have chance, T am willing to participate in the rescue work of public health emergencies. x311 0.277
X expectation x31
If1 have chance, 1 am willing to assist in the disinfection of the epidemic area. x312 0218
During the public health emergency, I would be willing to receive psychological training to provide the psychological care 0.235

and interventions that patients or community residents need. x313

As a grass-roots medical worker, if I realize that there is a crisis of public health events such as infectious diseases, I will do all 0.269

in my power to send a protective warning to the outside world. x314

“Trained atttude x32 0191 Tam willing to learn more about public health emergencies x321 0197
Itis necessary to carry out public health emergency related courses and training. x322 0.259
Itis necessary to carry out emergency drills for public health emergencies. X323 0246
Itis important to master the basic knowledge of public health emergencies. 324 0297
Mental reaction x33 0.040 Tam terrified of a public health emergency. X331 0533
Performing tasks related to public health emergencies such as daily epidemic prevention will make me feel stressed. x332 0.467
Awareness of 0363 Itis necessary to equip the household with emergency medicine kit (containing disinfectant, mask, anti-inflammatory drugs, 0256
prevention x34 anti-allergic drugs and other items), fire extinguisher and other basic emergency materials. x341
Tam willing to assist community residents to carry out preventive vaccination and preventive medication. x342 0336
Tam willing to actively communicate with community residents and carry out health education on public health 0.409

emergencies. x343
Self-evaluation x35 0.129 Tam familiar with public health emergencies. x351 0.356
Twill pay attention to the epidemic situation of local infectious diseases actively. x352 0.299

Twill follow the World Health Organization’ reports on various public health emergencies. x353 0.345
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Spearmans tho

Barthel functional ability (0-40)

AIS disease acceptance level
(8-40)

Satisfaction
(5-35)

Correlation coefficient
Significance (two-tailed)
Frequency (1)
Correlation coefficient
Significance (two-tailed)
Frequency (n)
Correlation coefficient
Significance (two-tailed)

Frequency (n)

Age
0217
0.001
210
-0013
0846
240
0029
0.663

240

~0.096

0.142

240

0.136

0042

240

0038

0567

240
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Duration of care—below 1 year

Spearman's tho

Duration of care—1-5 years

Spearmans tho

Duration of care—6-10 years

Spearmans tho

Duration of care—Above 10 years

Spearmans tho

Satisfaction with life SWLS
(5-35)

Satisfaction with life SWLS
(5-35)

Satisfaction with life SWLS
(5-35)

Satisfaction wi
(5-35)

Correlation coefficient
Significance (two-tailed)

Frequency (1)

Correlation coefficient
Significance (two-tailed)

Frequency (n)

Correlation coefficient
Significance (two-tailed)

Frequency (n)

Correlation coefficient
Significance (two-tailed)

Frequency ()

Barthel functional ability
(0-40)
0329
0033
2
Barthel functional ability
(0-40)
0130
0.148
126
Barthel functional ability
(0-40)
~0082
0.609
4

Barthel functional ability
(0-40)

AIS disease acceptance level
(8-40)
0383
0012
2
AIS disease acceptance level
(8-40)
0301
0001
126
AIS disease acceptance level
(8-40)
0250
o1
a

AIS disease acceptance level
(8-40)
0487
0,066

15
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Age =36-45 years

Spearmans tho

Age = 46-55 years

Spearmans tho

Spearmans tho

Above 65 years

Spearman's tho

Satisfaction with life SWLS
(5-35)

Satisfaction with life SWLS
(5-35)

Satisfaction with life SWLS
(5-35)

Satisfaction with life SWLS
(5-35)

Correlation coefficient
Significance (two-tailed)

Frequency ()

Correlation coefficient
Significance (two-tailed)

Frequency ()

Correlation coefficient
Significance (two-tailed)

Frequency ()

Correlation coefficient
Significance (two-tailed)

Frequency ()

Barthel functional ability
(0-40)
029
0518
7
Barthel functional ability
(0-40)
—0342
0130
2
Barthel functional ability
(0-40)
0012
0946
35
Barthel functional ability
(0-40)
0178
0027

154

AIS disease acceptance level
(8-40)
0.600
0.154
7
AIS disease acceptance level
(8-40)
~0.050
0831
21
AIS disease acceptance level
(8-40)
0.008
0,966
35
ATS disease acceptance level
(8-40)
0450
0.000

154
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Variable Barthel functional ability ~ AIS disease acceptance
) level (8—-40)

Satisfaction with life SWLS |~ Correlation coefficient o8 0354
Spearman's tho
(5-35) Frequency (1) 240 240
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Va

ble Barthel functional ability (0—4

Correlation coefficient 0.267
Spearmans tho AIS disease acceptance level (8-40)
Frequency (n) 240
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Variable ease acceptance level Sa e SWLS Barthel functional ability

(8-40) (0-40)
Frequency () 20 240 210
Mean 16.11 18.62 2261
Median 15.50 19.00 25.00
Standard deviation 657 6.06 1236
Minimum 8 5 0

Maximum 0 33 40
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Variable Frequency (%]

Female 156
Gender
Male 84 350
18-25 2 08
26-35 1 46
36-45 12 5.0
Age (years)
46-55 21 8.8
56-65 36 15.0
Above 65 158 659
City 104 433
Place of residence
Village 130 542
Below 1 42 17.5
1-5 128 533
Duration of care (years)
6-10 45 18.8
Above 10 22 92

Immediate family (husband/wife,
175 711%
parents, siblings, children)

Who cares for the patient Extended fumily - e
besides the long-term home care

Neighbors 6 24%
nurse?

Social assistance 3 13.4%

Single 20 81%
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Characteristics Participants (n)  Percent (%)

Gender

Male 27 393
Female 351 607
Age (years)

<25 101 175
25-30 177 306
30-40 207 358
240 93 161

Education level

Junior college or below 24 388
Undergraduate 3 538
Postgraduate or above ) 74

Work experience (years)

<1 9% 166
1-5 121 209
510 165 285
>10 196 339
Profession

Physician 299 517
Nurse 128 221
Technician 108 187
Other 5 74
Professional title

No 107 185
Primary 259 4438
Middle 166 27
Advanced 16 8
Hospital level

Primary 105 182
Secondary 71 296
Tertiary 302 522
Employment type

Temporary employee 68 18
Formal employee 510 882

Have you received the HBV vaccine?

No 10 19.0
Yes 468 810
Have you been tested for HBV, HCV, TP, and HIV in the last
year?

No 269 1465
Yes 309 535

Which is the most important way for you to obtain
occupational protection knowledge?

Hospital 355 614
Department 151 261
School 59 102
Other 3 22

HBV, hepatitis B virus; HCV, hepatiti C virus; TP, treponema pallidum; HIV, human
immunodeficiency virus.
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Variables Job insecurity Turnover intention

Hypothesis 1 Hypothesis 2 Hypothesis 3

M1 (8) M2 (8) M3 (B) M4 (8)
Control variables
Age —0.628 —0.048 —0.117 —0.135
Gender 0.06 0.201 0.018 0.041
Working years 0011 0.022 0.158 0.022
Marital status 0.933* 035 0241 035
Education —1.077%** —1.037 1.087 —1213
Field —0.107* 0.024 0214 0.036
Mediator
Job insecurity 0.256**
Moderator
Resilience —0.038*
Interaction
Negative workplace behavior* resilience —0.041%
Independent variable
Negative workplace behavior 0322** 0.251% 0.152** 0.178*
F 13.3527% 69.646™* 7.236 6.802
R 0317 0373 0.343 0361
AR? 0.117 0.156 0.128 0.132

**p < 0.01,*"*p < 0.001.
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Variables

Mean £ SD

Range il
1. Negative workplace behavior 78.43 + 10.92 1
2. Job insecurity 23.20 £ 4.68 7-35 0.317* 1
3. Resilience 2794 £7.75 0-40 —0.278** —0.377** 1
4. Turnover intention 1532£4.28 5-25 0.511* 0.312** —0.214*
**p <0.01.
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cteristics Categories N rcentage (%)
Age <25 108 97
26-30 353 319
31-40 348 31.4
41-50 261 235
=51 38 34
Gender Male 243 219
Female 865 78.1
Working years <1 198 17.8
1-5 318 28.7
6-10 329 29.7
11-20 167 15.1
>20 96 8.6
Marital status Married 771 69.6
Single 304 274
Divorced 33 2.8)
Education Diplomas 116 10.5
Bachelor 290 262
Master 458 413
Ph.D. 244 2
Field Doctors 400 36.1
Nurses 608 549
Pharmacists 48 43
Technicians 52 47
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Independ SE

variables

Constant 7553 | 085 - 88.62 0.000
Education level —187 | 048 | —0.11 | -388 0.000
Professional title —351 | 035 | —028 @ —9.92 0.000
Adverse event —~7.05 | 049 | —0.40 | —14.46 0.000

experience






OPS/images/fpubh-13-1493964/fpubh-13-1493964-g001.gif
Poyhologicl
finy

P






OPS/images/fpubh-12-1434387/fpubh-12-1434387-t003.jpg
Variables : Variables Variable
assignment assignment

Age Hospital properties
<25 ‘Women Public tertiary hospitals Women 0

Men Men 0
26-30 Women Public secondary hospitals Women 1

Men Men 1
31-35 ‘Women Position

Men Clinical front-line nurses Women 0
36-40 ‘Women Men 0

Men Nursing team leader Women 1
>41 ‘Women Men 1

Men Head nurse Women 2
Education level Men 2
Secondary technical ‘Women Director of nursing Women 3

Men Men 3
Associate degree Women Work experience

Men <1 Women 0
Bachelor degree Women Men 0

Men 1-5 Women 1
Master degree or above Women Men 1

Men 6-10 Women 2
Professional title Men 2
Nurse Women 11-20 Women 3

Men Men 3
Nurse Practitioner ‘Women =21 Women 4

Men Men 4
Nurse in charge ‘Women Adverse event experience

Men Yes Women 1
Deputy chief nurse and Women Men 1
above

Men No Women 0
Department Men 0
Gynecologic ‘Women Be aware of the adverse event

reporting process

Men Yes Women 1
Pediatrics ‘Women Men 1

Men No Women 0
Operating room ‘Women Men 0

Men Adverse event reported experience
Outpatient and emergency ‘Women Yes Women 1

Men Men 1
Intensive care unit ‘Women No Women 0

Men Men 0
Others ‘Women

Men
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Questionnaire The number of item Minimum Max score Dimension Total score
RoCAES score equalization (x =+ s) (X £ s)
Reporting standard 9 16 36 313046 28.18 £4.13
Reporting environment 8 8 28 1.98 £ 0.42 15.87 & 3.39
Reporting impact 5 5 20 2.80 & 0.54 13.99 +2.71
Reporting purpose 3 3 12 1.98 £ 0.66 5944 1.99
Total 25 34 92 247 £037 63.98 £ 8.77
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Spearman'’s correlation

coefficient

Correlation between active coping and the level of burnout

Overall MBI score

~0267,p <0.001*

Emotional exhaustion

~0.163, p = 0.006*

Depersonalization =-0094,p=0.117

Lack of professional accomplishment —0.342,p <0001
Correlation between planning and the level of burnout

Overall MBI score

~0.254,p <0.001
Emotional exhaustion =~0.184,p = 0.002*

Depersonalization

~0.149, p = 0.012*

Lack of professional accomplishment ~0.234,p <0.001*

Correlation between positive reinterpretation and the level of
burnout

Overall MBI score ~0.226,p <0.001%
Emotional exhaustion ~0.147,p=0013%
Depersonalization r=-0.16,p = 0.007*
Lack of professional accomplishment ~0.227,p <0.001%

Correlation between acceptance and the level of burnout

Overall MBI score

~0.237,p < 0.001%

Emotional exhaustion

r

=-0.19,p=0001%

Depersonalization

~0.178, p = 0.003*

Lack of professional accomplishment 0173, p = 0.004*

Correlation between turning to religion and the level of
burnout

Overall MBI score =-0089,p=0137

Emotional exhaustion

Depersonalization

~0.126,p = 0.035*
Lack of professional accomplishment £==0.108, p = 0.069

Correlation between seeking emotional support and the level
of burnout

Overall MBI score ~0.168, p = 0.005*
Emotional exhaustion r=-0093,p=0118
Depersonalization ~0.159, p = 0.007*
Lack of professional accomplishment ~0.128,p = 0,031

Correlation between denial and the level of burnout

Overall MBI score 007, p = 0.904
Emotional exhaustion .004, p = 0.946
Depersonalization ~0.131,p=0027%
Lack of professional accomplishment r=0.13,p=0029*

Correlation between venting and the level of burnout

Overall MBI score r=0185,p=0002*
Emotional exhaustion r=0128,p=0032%
Depersonalization £=0093,p=0.118
Lack of professional accomplishment r=0.166, p = 0.005%

Correlation between behavioral disengagement and the level
of burnout

Overall MBI score 135, p < 0.001%
Emotional exhaustion r=0231,p<0.001%
Depersonalization r=0.12,p = 0.045*
Lack of professional accomplishment £=0415,p <0.001%

Correlation between self-blame and the level of burnout

Overall MBI score £=0.206, p < 0.001%
Emotional exhaustion £=0.196,p = 0.001%
Depersonalization =009, p=0.107
Lack of professional accomplishment r=0182,p=0002%

“Statistically significant relationship (p < 0.05).
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MBI PSS-10

Overall MBI score =0409, p < 0.001%

Emotional exhaustion r=0346, p < 0.001%

Depersonalization £=0.19,p=0.001%

Lack of professional accomplishment r=0369, p < 0.001%
“Statistically significant relationship (p < 0.05).
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Variables Percentage
(%)
Age (years) <25 Women 134 142
Men 0 0
26-30 ‘Women 312 33.1
Men 3 0.3
31-35 ‘Women 271 28.8
Men 3 03
36-40 ‘Women 100 10.6
Men 0 0
=41 ‘Women 119 12.6
Men 1 0.1
Education level Secondary ‘Women 10 L1
technical
Men 0 0
Associate ‘Women 314 333
degree
Men 1 0.1
Bachelor degree ‘Women 607 64.4
Men 6 0.6
Master degree Women 5 05
orabove
Men 0 0
Professional title Junior ‘Women 638 67.7
Men 6 0.6
Intermediate ‘Women 249 26.4
Men 1 0.1
Senior ‘Women 49 52
Men 0 0
Department Gynecology Women 87 9.2
Men 0 0
Obstetrics ‘Women 228 242
Men 0 0
Pediatrics ‘Women 202 214
Men 0 0
Operating Women 58 62
room
Men 1 0.1
Outpatient Women 112 119
Men 2 0.2
Emergency Women 56 59
Men 1 0.1
Intensive Care ‘Women 22 2.4
Unit
Men 3 0.3
Others Women 171 18.1
Men 0 0
Hospital Public tertiary | Women 734 77.9
properties hospitals
Men 6 0.6
Public ‘Women 202 21.4
secondary
P Men 1 0.1
hospitals
Position Clinical ‘Women 745 79.0
front-line Men 7 07
nurses
Nursing team ‘Women 96 10.2
leader
Men 0 0
Head nurse ‘Women 85 9.0
Men 0 0
Director of ‘Women 10 L1
nursing
Men 0 0
Employment Contractual Women 768 815
status
Men 6 0.6
Permanent ‘Women 168 17.8
Men 1 0.1
Work <1 ‘Women 60 6.4
experience
(years) Men 2 0.2
1-5 Women 308 327
Men 1 0.1
6-10 ‘Women 267 283
Men 2 0.2
11-20 ‘Women 213 22.6
Men 2 0.2
221 ‘Women 88 9.3
Men 0 0
Adverse event Yes ‘Women 529 56.1
experience
Men 4 04
No ‘Women 407 432
Men 3 0.3
Be aware of the Yes ‘Women 903 95.8
adverse event
reporting Men o o
process
No ‘Women 33 35
Men 7 0.7
Adverse event Yes ‘Women 528 56.0
reported
experience Men 6 06
No ‘Women 408 433
Men 1 0.1
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Strategy

Active coping
Planning

Positive reinterpretation
Acceptance

Humor

Turning to religion

Secking emotional
support

Secking instrumental

support
Self.distraction
Denial
Venting
Substance use

Behavioral
disengagement

Self-blame

N, number of participants; SD, standard deviation; Min, minimum; Max, maximun; Q1, irst quartile; Q3, third quartile.
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Variables Male Female

WFBRC (total) WEC FWC WEFBRC (total) WEFC FwC

95%Cl P 95%Cl 95%Cl 95%Cl 2 95%Cl 95%Cl

Burnout (total) 194 | 170-218 | <0.001 | 071 | 061-0.81 | <0.001 | 1.23 1.07-1.39 <0001 | 162 | 145-174 | <0.001 | 065 0.60-0.71 <0.001 | 097 | 088-1.01 | <0.001
Emotional Exhaustion 058 | 0.17-099 | 0.006 | 038 | 022-0.55 | <0.001 | 0.9 | —009to047" | 0172 | 065  047-0.84  <0.001 | 043 035-0.51 <0.001 | 0.22 | 009-0.36 | 0.001
Depersonalization 095 | 054-135 | <0.001 | 021 | 0.04-0.37 | 0014 | 0.74 0.47-1.01 <0.001 | 0.69 | 050-0.88 | <0.001 | 0.15 0.07-0.24 <0.001 | 0.54 | 040-0.67 | <0.001
Reduced work 030 | 0.16-044 | <0001 | 007 | 001-0.13 | 0018 | 023 0.14-0.33 <0001 | 018 | 0.11-025 | <0.001 | 002 | —001t00.05 | 0.145 | 016  011-0.21 | <0.001
accomplishment

The overall model test of Chi-square: 2556.89, p < 0.001, R?: 0.38; age, marital status, presence of children, education, job title, working year, night shift frequency, smoking, and drinking were adjusted.

AP > 0.05.

'WEBRC, work-family role behavior conflict; WFC, work-family conflict; FWC, family-work conflict.
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Sex differences in burnout levels

MBl Female (N = 264) Male (N = 18) p-value
Sex
Mean £ Standard deviation 39.81£2027 393122701
Overall MBI score Median 3829 4329 P=0961
Quartiles 26.11-54.03 17.22-65.86
Mean £ Standard deviation 53323107 4877 +40
Emotional exhaustion Median 5556 4444 p=0597
Quartiles 3056-77.78 1111-86.11
Mean £ Standard deviation 3939£27.57 4556+ 3203
Depersonalization Median 0 0 Pp=0461
Quartiles 20-60 20-75
Mean £ Standard deviation 2672516 261284
Lack of professional accomplishment Median 2 2 Pp=0444
Quartiles 0-50 0-3438

Educational differences in burnout levels

Secondary nursing

Bachelor's degree

Education level education - a in nursing - B
(N =93) (N =88)
Mean + SD 420742154 42652155
Overall MBI score Median 3926 25
Quartiles 2741-575 26.11-55.93
Mean £ SD 56033168 5694+ 3283
Emotional exhaustion Median 5556 55.56
Quartiles 3333-77.78 30.56-88.89
Mean + SD 445222815 4386+ 2875
Depersonalization Median 0 0
Quartiles 20-60 20-60
Mean £ SD 25672536 271322607
Lack of professional
Median 2 2
accomplishment
Quartiles 0-37.5 0-50

N, number of participants; SD, standard deviation; *statistically significant relationship (p < 0.05),

Master's degree
in nursing - C
(N =101)
3516+ 1844
3565
2361-47.69
4686+ 29.88
4444
2222-6667
318842517
20
20-40
2673+ 2488
2

0-50

p-value

P=0036*B,A>C

P=0046“B,A>C

p=0001*A,B>C
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ota
Emotional exhaustion 0.573** 0.649** 0.632** 0.640"* 0.493** 0.604**
Depersonalization 0.627** 0.631** 0.660** 0.603** 0.538** 0.618**
Reduced work accomplishment 0.158"* 0.015 0.109% —0.016 0.148** 0.091**
Burnout (total) 0.641* 0.609** 0.660** 0.558"* 0.539** 0.600%*

*p < 0.01,*p < 0.05.

WEBRC, work-family role behavior conflict; WFC, work-family conflict; FWC, family-work conflict.
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Correlation coefficient

(Spearman)

Correlation between age and the level of burnout

Overall MBI score r=0.137,p=0.022*
Emotional exhaustion 0.208, p<0.001
Depersonalization £=0.171,p=0.004*

Lack of professional accomy

£=-0094,p

Correlation between job tenure in the profession and the level
of burnout

Overall MBI score r=0.11,p=0065

Emotional exhaustion r=0.183,p=0002*
Depersonalization r=0.142,p = 0.017%
Lack of professional accomplishment £=-0.099, p =009

Correlation between job tenure in the ICU and the level of
burnout

Overall MBI score £=0.105,p = 0079
Emotional exhaustion r=0.166, p = 0.005%
Depersonalization £=0.06, p=0.004*
Lack of professional accomplishment r=-0008, p=0892

“Statistically significant relationship (p < 0.05).
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VETEES Female Male Hedges' g
Mean (SD) Mean (SD)
Emotional exhaustion 11.36 (7.61) 111 (8.29) 0503 0615 0.033
Depersonalization 8.49 (7.38) 9.06 (8.27) —1.143 0254 0.075
Reduced work accomplishment 13.49 (9.82) 1491 (10.74) —2.154 0032 0.141
Burnout (total) 11.14 (5.80) 11.63 (6.18) —1351 0177 0.057
Work-family behavioral role conflict 18.49 (6.77) 17.48 (7.22) 2284 0023 0.147
Family-work behavioral role conflict 23.74(10.38) 25.93 (11.85) —3.043 0.002 0204
Work-family behavioral role conflict (total) 4223 (15.63) 43.4 (18.17) —1.069 0286 0072

ED, emergency department; SD, standard deviation.
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Age, n (%) 20-29 years 405 (33.4) 177 (53.8) <0.001
30-39 years 587 (48.5) 147 (44.7)
40-49 years 179 (14.8) 4(12)
>50 years 40 (33) 1(03)
Marital status, (%) | Unmarried 394 (32.5) 166 (50.5) | <0.001
Married 817 (67.5) 163 (49.5)
Fertility status, n | Yes 505 (41.7) 205(623) | <0.001
(%)
No 706 (58.3) 124 (37.3)
Education, n (%) Occupation 135 (11.1) 51(15.5) 0.032
school
Bachelor’s or 1076 (88.9) 278 (84.5)
higher degree
Job title, (%) Junior 673 (55.6) 234(71.1) | <0.001
Intermediate 483 (39.9) 91 (27.7)
Senior 55 (4.5) 4(1.2)
Work experience, n | <2 years 164 (13.5) 78(237) | <0.001
(%)
3-10 years 552 (45.6) 190 (57.8)
11-20 years 360 (29.7) 61 (18.5)
>21 years 135 (11.1) 0(0)
Working hours per | <40h 465 (38.4) 112 (34.0) 0.244
week (h), n (%)
41-48h 611 (50.5) 169 (51.4)
49-58h 92 (7.6) 31(9.4)
>59h 43 (3.6) 17 (5.2)
Night shift 0/month 165 (13.6) 16 (4.9) <0.001
frequency, 1 (%)
1-4/month 181 (14.9) 58 (17.6)
5-8/month 515 (42.5) 144 (43.8)
>8/month 350 (28.9) 111 (33.7)
Salary, n (%) <4,000 41 (3.4) 16 (4.9) 0.621
RMB/month
4,000-5,999 118 9.7) 31(9.4)
RMB/month
6,000-7,999 203 (16.8) 47 (14.3)
RMB/month
8,000-9,999 287 (23.7) 81(24.6)
RMB/month
>10,000 562 (46.4) 154 (46.8)
RMB/month
Smoking, n (%) No smoking 1196 (98.8) 257 (78.1) <0.001
Smoking 15(1.2) 72 (21.9)
Drinking, n (%) No drinking 1131 (93.4) 224 (68.1) <0.001
Drinking 80 (6.6) 105 (31.9)

'WEFBRC, work-family role behavior conflict.
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Gender Age Institution level Year in Clinical  Native Major Career

program internship  place reallocation intentions
PI Female 2 Second-tier University Senior Yes Shenzhen Yes Nurse
P2 Male 2 Second-tier University Senior Yes Foshan No Nurse
P} Male 2 Second-tier University Junior No Huizhou Yes Nurse
P4 Female 2 Second-tier University Sophomore No Guangzhou No Other
P5 | Female 2 Junior College Junior Yes Qingyuan No Nurse
P6 | Female 2 Second-tier University Junior No Shenzhen No Nurse
P7  Female 2 Second-tier University Senior Yes Shenzhen Yes Nurse
P8 | Female 2 Second-tier University Senior Yes Zhanjiang Yes Entreprencurship
P9 Male 2 First-tier University Senior Yes Xinjiang No Nurse
P10 Female 2 Vocational College Junior Yes Zhaoging Yes Nurse
PIL | Male 19 First-tier University Junior No Anhui Yes Other
P12 | Female 2 Second-tier University Senior Yes Zhuhai No Nurse
P13 | Female 2 Second-tier University Senior Yes Shantou No Nurse
Pl4 | Female 2 Second-tier University Senior Yes Shenzhen No Other
P15 | Female 2 First-tier University Senior Yes ngyuan Yes Nurse
P16 Male 2 Second-tier University Senior Yes Guangzhou No Nurse
P17 | Female 2 First-tier University Senior Yes Qingyuan Yes Law
P18 | Female 2 Second-tier University Senior Yes Dongguan Yes Nurse
P19 | Female 2 First-tier University Master's Year 1 Yes Gansu Yes Teacher
P20 | Female £ First-tier University Master's Year 2 Yes Henan Yes Nurse

P21 Female 2 First-tier University Master's Year 3 Yes Guizhou Yes Nurse
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Social Practice Experience

Participating in volunteer
services, pandemic
prevention education, etc.

Role Model Observation

Observing the importance of
frontline healthcare workers.

Evaluation

Positive feedback from msdia,
family, and peers.

Pandemic Context

Self-Reinforcement
—  Enhanced sense of
Identity affirmation and meaning professional mission

attribution in practice.

Vicarious Reinforcement

Drawing a sense of professional honor
and mission from role model behavior.

Social Comparison

Enhancing the assessment of
professional value through a sense of
social acceptance.

Enhancing role
expectations and
career aspirations

Increased respect and
enthusiasm for the
nursing profession

Change in

Socialization Theory Mechanism — Professional Identity
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Dimensions
evaluated

Reliability Cultural adaptations

(Cronbach’s )

Limitations

Fatigue Severity Scale (FSS)

Chinese Version of the Lee
Fatigue Scale (C-LFS-SF)

Fatigue Scale-14 (FS-14)

Fatigue Assessment Instrument
(FAT)

Multidimensional Fatigue
Inventory (MFI-20)

Occupation Fatigue Exhaustion
Recovery Scale (OFER)

Self-Regulated Fatigue Scale
(SRE-5)

Self-diagnosis survey for

workers

Fatigue Self-Assessment Scale
(FSAS)

Other tools

Physical fatigue

Fatigue severity

Physical fatigue, mental fatigue

Fatigue severity, environmental
specificity, psychological
consequences, recovery
Multidimensional (physical,
mental, reduced activity,
motivation, general fatiguc)

Acute, chronic, recovery

Cognitive, emotional,

behavioral

Subjective symptoms, working

conditions

Fatigue levels, fatigue types,
fatigue characteristics
Real-time physiological metrics
(e.g., heart rate, reaction time,

‘muscle strength)

0.89-0.91 Predominantly validated in

Western populations

097-099 Validated in Chinese contexts
0.845-090 Validated globally

070-092 Widely used in clinical settings
0.84-0.87 Validated globally

085-091 Cross-cultural validation in

‘multiple countries

084 Limited validation in nursing
populations

0.89-093 Originally developed for
Japanese contexts, later adapted
for Chinese populations

084 Tailored to Chinese cultural
contexts

Not applicable Emerging global i

Limited to physical fatigue; lacks
assessment of emotional or cognitive

fatigue

Limited generalizability to diverse
populations

Poor differentiation between chronic
fatigue and depression symptoms
Complex structure and time-intensive
nature limit its feasibility in high-paced

environments.

Overlaps with depression symptoms;

lacks situational focus

Lacks focus on external organizational
factors influencing fatigue
Focuses on trait-based fatigue, potentially

overlooking situational variability

ted application in nursing; low

detection sensitivity in certain

occupational settings
Limited international recognition; less
commonly used outside China

Requires further validation in nursing

populations; reliant on technological

infrastructure
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Variable b
Constant -3.461
Age 1099
Education 472
Working experience 194
0.059
[

0917

032

0.402

0309

0.008

0.036

R =0.852, R* = 0.725, adjusted R = 0.720, F = 138.913, p < 0.001

0134
042

0237
0305

0117

3775
3437
11724
6.286
7.232

3.037

<0001
0001
<0001
<0001
<0001
0.003

95%Cl
[-5.267, ~1.656]
[0.469, 1.728]
[3.921,5.504)
[1.332,2.547)
[0.043,0.075]

[0.039,0.182)

VIF

1452
1231
1366
1703
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Variables Mean SD

Compassion fatigue 321 161 1

Grit 2087 432 0.559+% 1
Implicit absenteeism 1441 408 06724% | 0420% | 1

<005 **:p< 001
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Items Min Max Mean + SD
Q1. In the past month, due to health problems, my work pressure has become more difficult to adjust. 1 5 2464103
Q2. In the past month, due to health problems, I was unable to complete the difficult tasks at work. 1 4 2154088
Q3. In the past month, due to health problems, I could not get pleasure from my work. 1 5 232£1.02
Q4. In the past month, due to health problems, I felt it was impossible to carry out some work tasks. 1 5 215090
Q5. In the past month, despite my health problems, T was able to concentrate on finishing my work.* 1 5 259+ 1.01
Q6. In the past month, despite my health problems, T still feel energetic and can finish all my work.* 1 5 273093

* The item was inverse-coded.
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Characteristics

of the study
sample
Gender Men 120 87.6
Women 17 124
Age 24-34 48 350
35-45 53 38.7
46-55 26 19.0
56-63 10 7.3
Place of residence Village 52 37.9
Town up to 50,000 39 285
inhabitants
Medium or large city 46 33.6
Marital status Formal (married) 99 715
Informal 8 5.8
Divorced/separated 7 5.10
Single 22 16.1
Widowed 1 0.72
Education level Secondary school 46 33.6
Bachelor’s degree 91 66.4
Workplace Hospital Emergency 12 88
Department (ED)
Emergency Medical 95 69.3
Team (EMS)
Hospital 30 219
Emergency Department/
Emergency
Medical Team
Number of hours <40 hours 13 9.5
worked per week
40-60 hours 62 453
60-80 hours 33 24.1
> 80 hours 29 21:2
Sickness absence 0 days 90 65.7
during the previous
year 1-10 days 29 212
>14 days 18 13.1

N, number; %, percent.
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Subscale Median (Me)

Work engagement (overall 66.86 14.66 66 29 102
result)

Vigor 23.93 5.0 2 10 36
Dedication 21.58 495 2 8 30
Absorption 21.35 6.14 21 6 36
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Subscale Mean ( Standard deviation (SD) Median (Me) Min

Social identification (overall 61.15 1101 61 25

result)

Ingroup ties 2041 6.23 20 8 28
Cognitive centrality 18.78 4.24 18 5 28
Ingroup affect 2244 417 23 9 28

Min, minimum; Max, maximum.
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Socio-demographic data

“Low fear” group

N or mean

(N =7,652)
(% or SD)

“High fear” group

N or mean

(N =2,673)

(% or

Age (years) 33 (10.7) 394 (10.8) <0.001
Sex <0.001
Male 1,366 (17.9%) 623 (23.3%)
Female 6,286 (82.1%) 2,050 (76.7%)
Personal social support (partner) 5,757 (75.2%) 1,935 (72.4%) 0.004
Professional data
Profession <0.001
Physician 1,184 (15.5%) 785 (29.4%)
Nurse 1,927 (25.2%) 892 (33.4%)
Nurse assistant 681 (8.9%) 166 (6.2%)
Health executive 1,558 (20.4%) 210 (7.9%)
Other professions 2,302 (30.1%) 620 (23.2%)
Length of time in the profession (years) 14.6 (10.2) 12.0 9.7) <0.001
Length of time in the profession (<1 414 (5.4%) 242 (9.1%) <0.001
year)
Departments <0.001
Surgery departments 740 (9.7%) 327 (12.2%)
Medical departments 3,586 (46.9%) 1,338 (50.1%)
Critical care departments 527 (6.9%) 317 (11.9%)
Other departments 2,799 (36.6%) 691 (25.9%)
Job characteristics
Full-time job 6,382 (83.4%) 2,248 (84.1%) 0.402
Night shift job 447 (5.8%) 201 (7.5%) 0.002
Work night shifts 1,862 (24.6%) 1,184 (44.8%) <0.001
Consistent schedules 4,436 (56.7%) 1,099 (41.1%) <0.001
Burnout 3,863 (50.5%) 1,849 (69.2%) <0.001
Emotional exhaustion 1,826 (23.9%) 1,178 (44.1%) <0.001
Depersonalization 1,353 (17.7%) 1,000 (37.4%) <0.001
Low personal accomplishment 2,492 (32.6%) 1,072 (40.1%) <0.001
Low professional support 2,234 (29.2) 986 (36.9%) <0.001
Mental health data
Major depressive disorders 1,980 (25.9%) 1,142 (42.7%) <0.001
Sleep disorders. 2,690 (35.2%) 1,149 (43.0%) <0.001
Tobacco smoking 1,584 (20.7%) 531 (19.9%) 0.357
Hazardous drinking 1322 (17.3%) 603 (22.6%) <0.001
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Model paths

Total
effects

95% ClI

Direct
effects

95% Cl

Indirect
effects

95% Cl

Mental health -> 0.03 0.03 -
Fear of clinical error
[-0.07; 0.14] [—0.07;0.14]

Professional 0.45 0.40 0.04
features -> Fear of
clinical error

0.41; 0.48 0.36; 0.44 [0.03; 0.06]
Burnout -> Fear of 0.32 032 -
clinical error

0.22; 0.43 0.22; 0.43
Professional 0.13 0.13 -
features -> Burnout

0.10;0.17 0.10; 0.17
Professional 0.55 0.55 -
support -> Burnout

0.52; 0.58' 0.52; 0.58
Professional —0.05 —0.05 -
features -> Mental
health

[—0.08; —0.01] [~0.08; —0.01]

Professional 0.40 0.40 -
support -> Mental
health

[0.37;0.43] [0.37;0.43]






OPS/images/fpubh-12-1423905/inline_1.gif
2
T





OPS/images/fpubh-12-1422933/crossmark.jpg
©

|





OPS/images/fpubh-12-1423905/fpubh-12-1423905-g001.gif





OPS/images/fpubh-12-1423905/fpubh-12-1423905-g002.gif





OPS/images/fpubh-12-1423905/fpubh-12-1423905-t001.jpg
N or mean (% or SD) fear”
Socio-demographic data
Age (years) 23 (10.8)
Sex
Male 1,989 (19.3%) 31.3%
Female 8,336 (80.7%) 24.6%
Personal social support
Partner 7,692 (74.5%) 25.2%
No partner 2,633 (25.5%) 28.0%
Professional data
Profession
Physician 1,969 (19.1%) 39.9%
Nurse 2,819 (27.3%) 31.6%
Nurse assistant 847 (8.2%) 19.6%
Health executive 1,768 (17.1%) 11.9%
Other professions 2,922 (28.3%) 21.2%
Length of time in the profession (years) 139 (10.1)
Length of time in the profession
<lyear 656 (6.4%) 36.9%
>1 year 9,669 (93.6%) 25.1%
Departments
Surgery departments 1,067 (10.3%) 30.6%
Medical departments 4,924 (47.7%) 27.2%
Critical care departments 844 (8.29%) 37.6%
Other departments 3,490 (33.8%) 19.8%
Job characteristics
Full-time job 8,630 (83.6%) 26.0%
No full-time job 1,695 (16.4%) 25.1%
Night shift job 648 (6.3%) 31.0%
No night shift job 9,677 (93.7%) 25.5%
Work night shift 3,046 (29.8%) 38.9%
No work night shift 7,161 (69.4%) 20.4%
Constant schedule 5435 (52.6%) 20.2%
No constant schedule 4,890 (47.4%) 32.2%
Burnout 5712 (55.3%) 32.4%
No Burnout 4,613 (44.7%) 17.9%
Emotional exhaustion 3,004 (29.1%) 39.2%
No emotional exhaustion 7,321 (70.9%) 20.4%
Depersonalization 2,353 (22.8%) 42.5%
No depersonalization 7,972 (77.2%) 21.0%
Low personal accomplishment 3,564 (34.5%) 30.1%
Personal accomplishment 6,761 (65.5%) 23.7%
Low professional support 3,220 (31.2%) 30.6%
Professional support 7,105 (68.8%) 23.7%
Mental health data
Major depressive disorders 3,122 (30.2%) 36.6%
No major depressive disorders 7,203 (69.8%) 21.3%
Sleep disorders. 3,829 (37.2%) 29.9%
No sleep disorders 6,486 (62.8%) 23.5%
Tobacco smoking 2,115 (20.5%) 25.1%
No tobacco smoking 8,210 (79.5%) 26.1%
Hazardous drinking 1,925 (18.6%) 31.3%
No hazardous drinking 8,400 (81.4%) 24.6%
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(I) Substrata ) Substrata Mean Std. Error ig. 95% Confidence interval
difference (I-J)

Lower Upper
bound bound
Ihave personally Physicians Nurses ~1305% 0172 0.000 -7 ~090
useda CAM method Patients ~1.349% 0168 0000 -174 ~096
atleast once in my
” Nurses Physicians 1305 0172 0.000 090 171
fe.
Patients ~0.044 0112 0919 ~031 022
Patients Physicians 1349 0.168 0.000 096 174
Nurses 0.044 0112 0919 ~022 031
A family member or | Physicians Nurses ~0956* 0.152 0.000 -131 ~060
someone close to me Patients ~0579% 0.148 0.000 ~093 -023
has used a CAM
Nurses Physicians 0956+ 0.152 0.000 060 131
method at least once
in their life, Patients 0377% 0,099 0.000 014 061
Patients Physicians 0579* 0.148 0.000 023 093
Nurses ~0377% 0,099 0.000 ~061 ~0.14
During treatment, | Physicians Nurses 0.004 0134 1000 -031 032
Tencountered at Patients 0.297 0.130 0,058 ~0.01 0.60
least one patient who
Nurses Physicians ~0.004 0134 1000 -032 031
useda CAM
method. Patients 0.293% 0.087 0.002 009 050
Patients Physicians ~0.297 0130 0058 ~060 001
Nurses ~0293% 0.087 0.002 ~050 -009
Twould gladlyuse | Physicians Nurses ~1285% 0136 0.000 -160 -097
CAM methods but Patients -1.355% 0132 0,000 -167 -1.05
cannot afford them
Nurses Physicians 1.285* 0136 0.000 097 160
due to financial
o Patients ~0.070 0.088 0.706 -028 014
Patients Physicians 1355 0132 0.000 105 167
Nurses 0070 0.088 0.706 ~014 028
Tam seriously Physicians Nurses ~1.366% 0136 0,000 ~169 -105
considering seeking Patients —Lass* 0133 0.000 -177 -L14
help from a CAM
Nurses Physicians 1.366* 0136 0.000 105 169
therapist.
Patients ~0.089 0.089 0575 ~030 012
Patients Physicians 1455* 0133 0,000 114 177

Nurses 0.089 0.089 0575 -0.12 030
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How often do you currently (or have you previously) use/practice
CAM?

Rarely/occasionally Once a week/every day
N % N %

Strata Patients s 42.9% 19 79.9%
HOW 153 57.1% 30 20.1%
Total 268 100% 149 100%
Sex Male 52 19.4% 38 255%
Female 216 80.6% m 745%
Total 268 100% 149 100%
Age <20 0 0.0% 1 07%
20-30y 32 11.9% 4 27%
31-40y 39 14.6% 15 10.1% = 15245
41-50y 70 26.1% 48 322% =5
5160y 66 24.6% 45 30.2%
60y 61 22.8% 36 24.2%
Total 268 100% 149 100%
Marital status Married/ina 187 69.8% 110 738%

relationship

Single/divorced/ 81 30.2% 39 26.2%
widowed
Total 268 100% 149 100%
Educational level El. school 1 0.4% 1 07%
Sec. school 91 351% 78 523% £=12669
Bach. degree 7 28% 3 28% df=3
Msn. degree 9% 36.6% 36 24.2% p=0.005
Total 268 100% 149 100%
Substrata Physicians 10 37% 2 13%
Nurses 143 53.4% 28 18.8% 27=53106
Patients s 42.9% 19 79.9% " i n’_;l
Total 268 100% 149 100%
Work experience <5y 1 9.2% 2 67%
5-15y I 26.1% 4 13.3%
16-25y 45 29.4% 7 233%
26-35y 35 2.9% 14 16.7%
35y 19 124% 3 10%
Total 153 100% 30 100%
Employment in Yes 37 24.7% 5 17.2%
oncology No 13 75.3% 24 82.8%
Total 150 100% £ 100%
Area of residence Urban area 181 67.5% s 77.2%
Rural area 87 325% 34 28%
Total 268 100% 149 100%
Religious affliation  Religious 21 86.2% 120 80.5%
Agnostic 29 10.8% 2 15.4% £=2309
df=2
Atheist 8 3% 6 % pm0315
Total 268 100% 149 100%
Income level <1,000€ 76 28.4% 52 349%
1,000 € us 429% 54 36.2%
>1,000€ 77 28.7% 3 289%
Total 268 100% 149 100%
I consider my health | Very poor 5 19% 7 47% 7=6931
tobe Poor n 41% 9 6% =1
Neither good nor 86 321% 37 248%
poor
Good 131 48.9% 82 55%
Very good 35 13.1% 14 9.4%
Total 268 100% 149 100%

p = 0.000 i typically rounded from a very small p-value (e.g, <0.001) and does not lterally mean zero, It indicates a statistically significant result at conventional thresholds.
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Do you currently use, or have you previously used, any
other remedies or methods for treating illness besides
those prescribed by your doctor?

No Total

Strata Patients 28 6% 182 392% 410 19.3% 7=42431
HCW 140 38% 282 60.8% a2 50.7% dist
p=0.000
Total 368 100% 464 100% 832 100%
Sex Male 88 2.9% 157 33.8% 25 29.4% 7=9727
Female 280 76.1% 307 66.2% 587 70.6% dist
p=0.002
Total 368 100% 464 100% 832 100%
Age <20 1 03% 0 0% 1 01% £=20783
20-30y 2 7.6% 79 17% 107 12.9% df=5
p=0.001
3140y 47 128% 7 153% ns 142%
41-50y 100 27.2% 106 28% 206 248%
51-60y 97 26.4% 13 244% 210 252%
>60y. 95 25.8% 95 205% 19 28%
“Total 368 100% 461 100% 832 100%
Marital status Married/in a relationship 267 726% 318 68.5% 585 70.3% =158
Single/divorced/widowed 101 27.4% 146 315% 247 29.7% df=1
Pp=0208
“Total 368 100% 461 100% 832 100%
Educational level El school 2 05% 7 15% 9 L1% £=13455
Sec. school 166 45.1% 172 37.1% 338 40.6% df=3
=0.004
Bach. degree % 245% 95 205% 185 22% ’
Msn. degree 110 299% 19 109% 300 36.1%
Total 368 100% 464 100% 832 100%
Substrata Physicians 10 27% %0 19.4% 100 12% £=71616
Nurses 129 351% 192 a14% 321 386% =2
§ p=0.000
Patients 29 622% 182 392% a1 19.4%
Total 368 100% 464 100% 832 100%
Work experience <5y 14 10% 5 18.8% 67 159% 7=8456
5-15y 33 23.6% 72 255% 105 249% df=4
p=0076
16-25y 4 203% 7 25.9% i 2%
26-35y 35 2% 65 2% 100 2.7%
35y 17 12.1% 19 67% 36 85%
Total 140 100% 282 100% a2 100%
Employment in Yes 2 2.2% 95 344% 127 307% 7=5458
oncology No 106 76.8% 181 65.6% 287 69.3% Lo
p=0019
Total 138 100% 276 100% 414 100%
Area of residence Urban area 264 717% 336 724% 600 721% £=0046
Rural area 104 283% 128 27.6% 22 27.9% L
p=0829
Total 368 100% 464 100% 832 100%
Religious affiliation Religious 307 83.4% 371 80% 678 815% £=1685
Agnostic 47 128% 7 153% 18 142% df=2
p=0.439
Atheist 14 38% 2 47% 36 43%
Total 368 100% 464 100% 832 100%
Income level <1,000€ 123 33.4% 115 248% 28 28.6% 7=18794
1,000€ 149 40.5% 163 35.1% 312 37.5% dis2
p=0.000
>1,000€ % 26.1% 186 01% 282 33.9%
Total 368 100% 461 100% 832 100%
Iconsider my healthto Very poor 12 33% 1 02% 3 16%
be Poor 2 5.4% 2 9.1% 53 75% 7=18.802
Neither good nor poor 110 299% 152 328% 262 315% df=4
p=0.001
Good 185 503% 206 14.4% 391 7%
Very good 4 111% & 13.6% 104 125%
Total 368 100% 464 100% 832 100%

p = 0.000 i typically rounded from a very small p-value (e.g. <0.001) and does not lterally mean zero. It indicates a statistically significant result at conventional thresholds.
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(I) Strata J) Substrata Mean Std. Error ig. 95% Confidence interval
difference (I-J)

Lower Upper
bound bound
Do you currently use, Nurses 0.277% 0.055 0.000 015 041
b tously | Physicians

or have you previously Patients 0457% 0.054 0.000 033 058
used, any other

Physicians ~0277% 0,055 0,000 ~041 -0.15
remedies or methods | Nurses
for treatingillness Patients 0.180¢ 0036 0,000 0.10 0.26
besides those Physicians ~0.457* 0054 0,000 -058
prescribed by your Patients

Nurses ~0.180% 0.036 0,000 ~026 -0.10
doctor?

Nurses ~0.680% 013 0.000 ~094 ~0.42

Physicians

Patients ~0827% 0.160 0.000 -120 ~045
How often do
you currently (or have Physicians ~1435% 0.156 0.000 ~180

. Nurses

you previously) use/ Patients 0.827% 0.160 0.000 0.45 1.20

e ?
practice CAM: Physicians ~0607% 0.104 0.000 —0.85

Patients
Nurses 1435% 0.156 0.000 107 180
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Do you currently use, or have you previously used, any other remedics or

‘methods for treating illness besides those prescribed by your doctor?

How often do you currently (or have you previously) use/practice CAM?

Total

Never
Rarely
Occasionally
Once a week
Every day

Total

Patients

182

410

176

23

92

12

410

Strata

284

42

239

61

92

HCW

67.9
100
566
145
28
26
45

100

468

832

415

84

184

131

832

563

100

499

10.1

21

22

157

100





OPS/images/fpsyg-16-1531111/fpsyg-16-1531111-t001.jpg
Substrata (N

Physicians Nurses Patients
Sex Male 2 38 175 25
Female 68 283 236 587
Total 100 321 an 832
Age <20y 0 0 1 1
20-30y 17 85 5 107
3140y 2% 80 2 us
41-50y £ 8 %0 206
51-60y 2 64 121 210
60y 0 8 182 19
Total 100 321 41 832
Marital status Married/in a relationship 7 212 301 585
single 28 109 10 247
Total 100 321 41 832
Education level El. school 0 0 9 9
Sec. school 0 86 252 338
Bach. degree 0 124 61 185
Msn. degree 100 m 8 300
Total 100 321 an 832
Urban area 100 207 283 600
Rural area 0 104 128 232
Total 100 321 an 832
Religious affliation Religious 81 273 321 678
Agnostic 16 0 53 us
Atheist 0 il 23 36
Total 100 321 an 832
Income level <1,000€ 0 31 207 238
Cca 1,000 € 3 205 104 312
>1,000€ 97 85 100 22
Total 100 321 4 832
Work experience <5y 16 51 0 67
515y 2 76 0 105
16-25y 3 80 0 14
26-35y 2 78 0 9
35y 0 36 0 36
Total 100 321 0 421
Employment in oncology  Yes 56 7 0 128
No 1 212 0 286

Total 100 314 0 414
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12h
8h
12-h
8h
12h
8h
12h
8h
12-h

12h

Level 1

None 40.2%
None 51.1%
No77.4%

No 67.8%
No91%
No97.4%

No 625%

No 69.6%
Strongly disagree 3.1%
Strongly disagree 6.7%
Strongly disagree 2%
Strongly disagree 6.7%
Strongly disagree 5.5%
Strongly disagree 5.9%

Level 2

1-2 cups 18.9%
1-2 cups 28.9%
Yes 42.2%
Yes 32.2%
Yes 9%

Yes 2.6%
Yes 37.5%
Yes 30.4%
Disagree 23%
Disagree 11.5%
Disagree 18%
Disagree 12.6%
Disagree 22.3%

Disagree 14.8%

Level 3

23 cups 41.8%

>3 cups 20%

Neutral 35.2%
Neutral 24.8%
Neutral 34.4%
Neutral 12.2%
Neutral 31.6%

Neutral 26.7%

Level 4

Agree 289%
Agree 38.9%
Agree 33.2%
Agree 32.6%
Agree 24.2%

Agree 30%

Level 5

Strongly agree 9.8%
Strongly agree 11.1%
Strongly agree 12.5%
Strongly agree 35.9%
Strongly agree 16.4%

Strongly agree 22.6%

p-value

P=0000

p=0014

p=0009

p=0001

=000

p=0014
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Independent
factor

Level 1

Level 2

Level 3

Level 4 Level 5 p-value

Tea consumption

Alcohol consumption

My work is meaningful

tome

Single
Married
Single
Married
Single
Married

No48.5%
No43.1%
No 90.2%
No 84.4%
Strongly disagree 3%

Strongly disagree 5.7%

1-2 cups 25%
1-2 cups 22.1%
1-3 drinks 7.2%

1-3 drinks 12.2%
Disagree 15.9%

Disagree 14.5%

23 cups 26.5%
>3 cups 34.7%

4-6 drinks 1.9%

46 drinks 1.5%
Neutral 28.8%

Neutral 17.2%

p=0035
7 drinks 0.8%
Pp=004
7 drinks 1.9%
Agree345%  Strongly agree 17.8%
p=0023

Agree313% | Strongly agree 31.3%
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Independent factol

Coffee consumption

Energy drinks consumption

Using stimulant pills

Smoking cigarettes

Alcohol consumption

Having blood pressure

Having diabetes

Health rate

Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males

Females

Level 1
None 23.6%
None 30.1%

No47.1%

No 69.4%

No 89.9%

No 96.2%
No 66.2.3%

No 93.5%

No76.4%

No9L1%

No 89.8%

No 81.6%

No 94.9%

No90%
Ave 67.7% SD (21.4)

Ave7235D (21.2)

Level 2 Level 3 Level 4
1-2 cups 29.9% 23 cups 46.5%
1-2 cups 37.1% 23 cups 32.8%
yes 529%
yes 30.6%
yes 10.1%
yes 3.8%
<5cig54% 5-10cig 19.1% >11cig8.9%
<Scigarettes 3% | 5-10 cigarettes 24% >11 cig11%
1-3 drinks 19.1% 4-6 drinks 2.5% >7 drinks 1.9%
1-3 drinks 5.7% 4-6 drinks 1.4% >7 drinks 1.1%
yes 10.2%
yes 18.4%
yes5.1%
yes 10%

p-value

.008

p<0.001

P <0001

=001
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Behavior/

Consumption
category

Energy drinks.
Stimulant pills
Cigaretes per day

Alcohol per week

Level 1

No28.1%
No 45.8%
No62.7%
No94.3%
No 85.4%

No 87.3%

Level 2

1-2 cups 35%
1-2 cups 23.6%
yes 37.3%
yes5.7%
<5cig3.8%

1-2 drinks 9.7%

Level 3

>3 cups 36.9%

>3 cups 30.6%

6 cig 10.8%

>2 drinks 3%
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OCCUPATIONAL WELL-BEING

m Disagree(%)

LACKING IN ENTHUSIASM AT WORK

PHYSICALLY EXHAUSTED AT WORK

MY WORK IS MEANINGFUL TO ME

MY WORK IS SATISFYING TO ME

CHEERFUL OVER THE LAST TWO WEEKS

= Neutral(%)

m Agree(%)
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Variables
IPAQ level PA. 71 (%)
Low
Moderate
High
DASS_ depression
Normal
Mild
Moderate
Severe
Extremely severe
DASS_anxiety
Normal
Mild
Moderate
Severe
Extremely severe
DASS_stres
Normal
Mild
Moderate
Severe

Extremely severe

otal (n = 66)
39(59.1%)
14/(21.2%)
13 (19.7%)

48 (72.7%)
8(12.1%)
9(13.6%)
1(1.5%)
0(0.0%)

53 (80.3%)
4(6.1%)
3(45%)
4(6.1%)
2(3.0%)

26 (39.4%)

17 (25.8%)

17 (25.8%)
5(7.6%)

1(1.5%)

PSQI5 + (n

24(55.8%)
11(25.6%)
8(18.6%)

28(65.1%)
7(16.3%)
7(163%)

1(23%)
00.0%)

34(79.1%)
307.0%)
2(4.7%)
3(7.0%)
1(23%)

12(27.9%)

13 (30.2%)

13 (30.2%)
4(9.3%)
1(23%)

PSQI <5 (n = 23)

15 (65.2%)
3(13.0%)
5(21.7%)

20 (87.0%)
1(43%)
2(8.7%)
0(0.0%)
0(0.0%)

19 (82.6%)
14.3%)
1(43%)
1(43%)
14.3%)

14(60.9%)

4(17.4%)

4(17.4%)
1(43%)
0(0.0%)

p-value

0.636

0.068

0771

0.016*





OPS/images/fpubh-12-1531523/fpubh-12-1531523-t003.jpg
Variables Total (n = 66) PSQI <5 (n =23) p-value
Cholesterol, mean + sd 50£10 47408 0135
Triglycerides, median (range) 11(04-4.4) 11(0.4-4.4) 11(05-28) 0731
HDL, mean + sd 14203 14203 14202 0.988
LDL, mean + sd 30509 32510 28408 0130
Glucose, mean * sd 54209 55511 52403 0191
BMI, mean + sd 258427 260429 253423 0342
Waist-to-hip ratio, mean + sd 09£0.1 09£0.1 09£0.1 0.209
Body fat, mean £ sd 212436 24436 208437 0597
Muscle mass, mean + sd 637463 644469 625+49 0232
Water percentage, mean + sd 536428 532428 543227 0155
Visceral fat, median (range) 8(1-16) 8(1-16) 7(1-13) 0.060
Antihypertensive medications, n (%) 0244

No 58 (87.9%) 36 (83.7%) 22(95.7%)

Yes. 8(12.1%) 7(16.3%) 1(4.3%)
Other medications 0.146

No 57 (86.4%) 35 (81.4%) 22(95.7%)

Yes. 9 (13.6%) 8(18.6%) 1(4.3%)
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Variables

PSQI <5

(n=23)

Cigarette Use, n (%)
Never
Yes
Coffee Consumption
Every day
2:3 times a week
4-6 times a week
Once a week
Never/Once or a few times a year
Energy Drink Consumption, n (%)
Never, less than 1 per month
13 per week
1 per day
Beer Consumption, 7 (%)
Never
Once a week or less, small quantities (one glass)
Once a week or less, large quantities (more than three glasses)
More than once per week, small quantities (one glass)
More than once per week, large quantities (more than three glasses)

Daily, small quantities (one glass)

e Consumption, 1 (%)
Never
Once a week or less, small quantities (one glass)
Once a week or les, large quantities (more than three glasses)
More than once per week, small quantities (one glass)
Hard Liguor Consumption, n (%)
Never
Once a week or less, small quantities (one glass)
Once a week or less, large quantities (more than three glasses)
More than once per week, small quantities (one glass)

More than once per week, large quantities (more than three glasses)

Daily, small quantities (one glass)

38 (57.6%)
28 (424%)

46 (69.7%)
8(12.1%)
3(4.5%)
1(15%)
8(12.1%)

52 (78.8%)
13(19.7%)
1(15%)

12(18.2%)
25 (37.9%)
13(19.7%)
12(18.2%)
2(3.0%)
2(3.0%)

13.(19.7%)
33 (50.0%)
8(12.1%)
12(18.2%)

23 (34.8%)
24(36.4%)
8(12.1%)
8(12.1%)
2(3.0%)
1(15%)

24 (55.8%)
19 (44.2%)

35 (81.4%)
3(7.0%)
1(2:3%)
0(0.0%)
4(9.3%)

32(744%)
11(25.6%)
0(0.0%)

8 (18.6%)
17(39.5%)
9(209%)
5 (11.6%)
247%)
2(47%)

9(209%)
19 (44.2%)
7(16.3%)
8(18.6%)

12/(27.9%)
17(39.5%)
6(14.0%)
6(14.0%)
2(47%)
0(0.0%)

14/(60.9%)
9(39.1%)

11 (47.8%)
5(21.7%)
2(8.7%)
1(43%)

4(17.4%)

20 (87.0%)
2(8.7%)
1(4.3%)

4(17.4%)
8(34.8%)
4017.4%)
7 (30.4%)
0(0.0%)
00.0%)

4(17.4%)
14(60.9%)
1(4.3%)
4(17.4%)

11 (47.8%)
7 (304%)
2(8.7%)
2(8.7%)
00.0%)
1(4.3%)

0692

0.008*

0284

0706

0663

0.149
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SE SS FS FE
GESE 1
ss 0.144** 1
ES 0671 | 0.150* 1
FE 0.180" | 0.583* / 1
EOS 0316 | —0219% | 0363* | —0.145*

*p < 0.0l
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Effect SE P LLCI ULCI

Level

X—1SD 0.024 0.030 0816 0415 —0.034 0.083
Mean 0.000 0.042 0.026 1.600 0.110 —0.009 0.093
X+1SD 13.654 0.059 0.029 2.050 0.041 0.003 0.116

LLCI refers to the lower limit of the 95% confidence interval. ULCI refers to the upper lower limit of the 95% confidence interval.
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Mediation SS (centralization) BootSE BootLLCI BootULCI

variables

FS X-1SD —13.654 0.083 0.019 0.046 0.121
Mean 0.000 0.082 0.019 0.045 0.120
X+1SD 13.654 0.082 0.019 0.045 0.122

FE X—-1SD —13.654 —0.001 0.005 —0.012 0.010
Mean 0.000 —0.007 0.005 —0.018 0.001
X+1SD 13.654 —0.012 0.006 —0.026 —0.002

LLCI refers to the lower limit of the 95% confidence interval. ULCI refers to the upper lower limit of the 95% confidence interval.
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Constant —2653 | 2187 | —1213 | 0226 | 12853 | 5931 | 2167 | 0031* | —20.362 | 6785 | —3.001 | 0.003*
GESE 0042 | 0026 | 1600 0.110 1.008 | 0.056 | 17.837 | 0.000% | 0184 | 0.065 | 2842 | 0.005*
ss —0.041 | 0.009 | —4.835 | 0.000" | 0027 | 0020 | 1336 0.182 0317 | 0023 | 13980 | 0.000*
GESE*SS 0001 | 0001 | 1297 0.195 | —0000 | 0003 | —0.117 | 0907 0011 | 0003 | 3556 | 0.000%
Knowledge about NE 0129 | 0018 | 7216 | 0000 | 0166 | 0049 | 3419 | 0001* | —0004 | 0056 | —0071 & 0944
Sex —0033 | 0289 | —0.112 | 0910 | —0938 | 0778 | —1204 | 0229 3984 | 0891 | 4473 | 0000*
Age 0.055 | 0085 | 0653 0514 | —0780 | 0229 | —3.406 & 0.001** | 0661 | 0262 | 2523 | 0012*
School level —0.056 | 0.068 & —0819 | 0413 0247 | 0187 | 1320 0188 | —0.16 | 0214 —0541 | 0589
Training duration (week) 0.000 | 0001 | 0597 0551 0.003 | 0001 | 1834 0067 | —0.004 | 0002 | —2.145 | 0.032*
Clinical practice duration (week) | —0.003 | 0.011 | —0306 | 0759 | —0014 | 0029 | —0484 0628 | —0005 | 0034 —0.148 | 0.882
Had happened NE —0223 | 0332 | —0672 | 0502 0872 | 0915 | 0953 0341 | —0232 | 1047 | —0222 | 0.824
Had seen or heard NE —0409 | 0205 | —1.993 | 0047* | —0927 | 0564 | —0.642 | 0.101 0250 | 0646 @ 0387 0.699
ES 0082 | 0017 | 4919 | 0.000*

FE —0.036 | 0015 | —2495 | 0.013*

R? 0.316 0.501 0.401

Adjusted R? 0296 0.489 0387

F F=17.589, p < 0.001 F=45471,p < 0.001 F=30.345, p < 0.001

*p <005 **p < 0.01.
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VEE]ES

N (%)/Mean (S|

Sex

Male 62(12.16)
Female 448 (87.84)
School degree

Project 985/211 universities 22(4.31)
Universities with “Double First-Class” 2(0.39)
disciplines

The first batch of universities 42(8.24)
The second batch of universities 140 (27.45)
Academic college 298 (58.43)
Other college 4(0.78)
Had made a nursing error

Yes 72(14.12)
No 438 (85.88)
Had seen a nursing error

Yes 286 (56.08)
No 224 (43.92)
Knowledge about nursing errors 22.85 (5.46)
Age 2084 (1.23)
Weeks of clinical internship 12 (3,20)
Weeks of training related to nursing 3(1,5)

errors
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MNA score

%

%
<17 1 311
17-235 128 358
22 s 331

MNA,

ni Nutritional Assessment score; N, number of participants; %, percentage of
participants.
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Rehabilitation length/day 204

BMI, body mass index; Mean, average of a data set; SD, standard deviation.
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Variables Total (n = 66) Ql5 +(n =4 PSQI <5 (n = 23)
Age, mean & sd 416480 32481 386468 0.024%
Marital Status, 1 (%)
Married 47 (71.2%) 31(72.1%) 16/(69.6%) 0829
Other 19 (28.8%) 12(27.9%) 7(30.4%)
Level of Education, (%)
College 22(33.3%) 17(39.5%) 5(21.7%) 0.144
University 44.(66.7%) 26 (60.5%) 18 (78.3%)
Years of Experience, median (range) 15(1-31) 19.(1-31) 10(1-22) 0.001%
Job Position, 1 (%)
Captain 47 (71.2%) 35 (81.4%) 12(52.2%) 0012¢
First Officer 19 (28.8%) 8(18.6%) 11 (47.8%)

‘Weekly Flight Hours, mean + sd 1822358 185£36 181£36 0.688
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Variables OR (95% CI)

Years of service bl 117 (1.04 - 1.32)
Job Position (Officers vs Captain) ’_*:—' 0.91(0.17 - 4.90)
Level of coffee consumption e 0.90 (0.62 - 1.30)
DASS stress level | ——e———— 287(1.41-5.83)

00 10 20 30 40 50 6.0
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Age Behavioral

Emotional

Cognitive

Education level Behavioral

Emotional

Cognitive

Work experience Behavioral

Emotional

Cognitive

Behavioral

Emotional

Religious affliation

Cognitive

Income level Behavioral

Emotional

Cognitive

<20y
20-30y
31-40y
41-50y
51-60y
560y
Total
<20y
2030y
31-40y
41-50y
51-60y
560y
Total
<20y
20-30y
3140y
41-50y
51-60y
560y
Total
Sec. school
Bach. degr.
Msn. degr.
Total
Sec. school
Bach. degr.
Msn. degr.
Total
Sec. school
Bach. degr.
Msn. degr.
Total
<sy
515y
16-25y
26-35y
235y
Total
sy
515y
16-25y
26-35y
535y
Total
<sy
515y
16-25y
26-35y
535y
Total
Religious
Agnostic
Atheist
Total
Religious
Agnostic
Atheist
Total
Religious
Agnostic
Atheist
Total
<1000 €
1,000€
>1,000 €
Total
<1000 €
1,000 €
>1,000 €
Total
<1,000 €
1000 €
1,000 €

Total

107

18

206

210

832

107

18

206

210

832

107

18

206

210

832

338

185

823

338

185

823

338

185

300

823

67

105

114

100

36

422

67

105

114

100

36

a2

67

105

114

100

36

a2

678

18

36

832

678

18

36

832

678

18

36

832

238

312

282

832

238

312

282

832

238

312

282

832

Mean rank
45050
349.00
46246
43522
404.67

41858

716.00
378.92
45034
445.47
387.78

41541

610.50
31136
39444
443.46
41439

461.49

39218
472,10

397.27

40128
492.66

37434

42205
456.74

37310

17629
21331
209.66
21972

25475

17991
22616
20412
209.55

256.32

16194
21648
207.02
2212

273.90

425.65
39495

31479

42232
406.24

34058

419.80
42231

335.36

415.04
44125

390.34

41391
452.70

378.64

45189
43265

368.77

Kruskal-Wallis H
14,582

12528

31410

15362

29.569

15196

10632

11334

21580

8.399

4213

4302

6675

14134

17699

=0.0001s typically rounded from a very small p-value (.2, <0.001) and does not litrally mean zero. It indicates  statstically significan result at conventional thresholds.

df

Asymp.

0.012

0.028

0.000

0.000

0.000

0.001

0.031

0.023

0.000

0.015

0122

0.116

0.036

0.001

0.000
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Sum of
ranks

Mann—
Whitney U

Wilcoxon
W

7

Asymp. Sig.

(2-tailed)

Strata

Marital status

Occupation
(HCW),

Employment in

oncology

Area of

residence

Behavioral

Emotional

Cognitive

Behavioral

Emotional

Cognitive

Behavioral

Emotional

Cognitive

Behavioral

Emotional

Cognitive

Behavioral

Emotional

Cognitive

Behavioral

Emotional

Cognitive

Patients
Hew

“Total

Patients

HCw

“Total

Patients

Hew

“Total

Male

Female

“Total

Male

Female

“Total

Male

Female

“Total

Married/in
relationship
Single/Divorced/
widowed

Total

Married/in
relationship
Single/Divorced/
widowed

Total

Married/in
relationship
Single/Divorced/
widowed

Total

Physicians
Nurses
Total
Physicians
Nurses
Total
Physicians
Nurses

Total

Total
Urban
Rural
Total
Urban
Rural
Total
Urban
Rural

Total

410

42

832

410

42

832

410

42

832

245

587

832

245

587

832

25

587

832

585

247

832

585

247

832

585

247

832

100

321

421

100

321

421

100

321

421

127

287

414

127

287

414

127

287

414

600

232

832

600

232

832

600

232
832

42616

407.11

434.78

398.74

47592

358.77

34927

444.56

35470

44229

380.64

43147

42608

393.82

42139

404.93

42258

40211

12588

23752

10524

24395

10450

24418

19601

21259

18746

21637

18388

217.95

41557

41892

41948

4088

41195

428.26

1747275

171,800.5

178,258

168,270.0

1951285

151,395

85,5705

260,957.5

86,9020

259,626.0

93,2565

2532715

2492545

97,2735

2465105

1000175

247,2080

99,3200

12,5875

76,2435

105235

78,3075

104495

78,3815

24,893.0

61,0120

23.807.0

62,0980

23,3525

62,5525

2493395

97,1885

251,685.5

94,8425

47,1725

99,3555

82,5475

79,0170

62,1465

55,4355

56,7670

63,1215

66,6455

69,3895

68,6920

7.5375

54735

53995

16765.0

15,679.0

152245

69,0395

67,8145

66,8725

171,800.5

168,270.0

151,395

85,5705

86,9020

93,2565

97,2735

1000175

99,3200

12,5875

105235

104495

24,8930

23,8070

23,3525

2493395

94,8425

27,1725

~L145

~2.164

~7.031

-5.219

~4.796

~2.781

-1771

~0.903

-L123

-8.019

~9.962

~10.026

~1301

~2.269

~2672

~0.181

-0.575

-0.878

0252

0.030

0.000

0.000

0.000

0.005

0077

0.366

0.261

0.000

0.000

0.000

0193

0.023

0.008

0857

0565

0.380

p = 0.000 i typically rounded from a very small p-value (e.g., <0.001) and does not lterally mean zero. It indicates a statistically significant result at conventional thresholds.
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Attitude
components

Cronbach’s alpha

Number of
items

Cognitive
Behavioral

Emotional

0.948

0.825

0.836
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Conventional medicine is overly

based on technology.

Conventional medicine does not

treat the person as a whole.

Dissatisfaction with the therapeutic
capabilities of conventional
‘medicine (treatment outcomes, drug
side effects, helplessness in terminal
stages of disease).

Dissatisfaction with the attitude of
doctors and healthcare workers in
conventional medicine toward.

patients.

Dissatisfaction with the healthcare
system (waiting lsts, high costs,lack
of all medications covered by the

Croatian Health Insurance Fund...).

The belief that CAM will help where

conventional me

longer assist.

Fear of side effects from drugs and
therapeutic procedures.

Desire for the patient to take a more

active role in their treatment.

Greater alignment of CAM methods

with personal beliefs and values.

Influence of media and

advertisements.

Patients grasp at any hope in certain
stages of llness regardless of the lack

of evidence for effectiveness.
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Conventional medicine is overly

based on technology.

Conventional medicine does not

treat the person as a whole.

Dissatisfaction with the therapeutic
capabilities of conventional
‘medicine (treatment outcomes,
drug side effects, helplessness in

terminal stages of disease).

Dissatisfaction with the attitude of
doctors and healthcare workers in
conventional medicine toward.

patients,

Dissatisfaction with the healthare

system (waiting lsts, high costs,
lack of all medications covered by
the Croatian Health Insurance

Fund...).

The belief that CAM will help where

conventional me

Tonger assist.

Fear of side effects from drugs and

therapeutic procedures.

Desire for the patient to take a more

active role in their treatment.

Greater alignment of CAM
methods with personal beliefs and

values.

Influence of media and

advertisements.

In certain stages of illness, patients
‘grasp any hope regardless of the

lack of evidence for effectiveness.
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Scale
Do you suffer from chronic diseases?

Pearson's correlation

W - Demands scale (1-5)
Frequency (N)

Pearsons correlation
K - Control scale (1-5)
Frequency (N)

Pearson's correlation
WS - Social support scale (1-5)
Frequency (N)

Pearsons correlation
PZ - Scale of desired changes (1-5)
Frequency (N)

**Correlation significant at the 0.01 level (two-tailed).

No
—0.135%*
39
03907+
39
0353%+
39
—0.281%*

39

0.427%%

130
0.375%%
130
—0.443%%

130
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Scale
Age (years)

Pearson’s correlation
W - Demands scale (1-5)
Frequency (N)

Pearson's correlation
K - Control scale (1-5)
Frequency (N)

WS - Social support scale | Pearson’s correlation
(1-5) Frequency (N)
PZ - Scale of desired Pearson's correlation
changes (1-5) Frequency (N)

#*Correation significant at the 001 level (two- taled).
*Correlation significant at the 0.05 level (two-tailed).

2-30
—0.153
98
03917
98
0.433%%
98
—0311#¢

98

D — Well-being scale (.

31-40
~0.167
133
0.354%%
133
0.244%%
133
~0.329%%

133

5)
41-50
~0.165*
183
0.455%+
183
0416+
183
~0.328%*

183

Above 50

—0.234*
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Scale D - Well-being scale (.

Education Secondary
Pearsons correlation ~0.180%
W - Demands scale (1-5)
Frequency (N) 204 320
Pearsons correlation 0394 03710
K - Control scale (1-5)
Frequency (N) 204 320
Pearsons correlation 0320 0358
WS - Social support scale (1-5)
Frequency (N) 204 320
Pearson's correlation ~0309% —0.362%%
PZ - Scale of desired changes (1-5)
Frequency (N) 204 320

#*Correation significant at the 001 level (two- taled).
*Correlation significant at the 0.05 level (two-tailed).
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Scale

Length of service in current position (years) 15 21-30 Above 30
W - Demands scale  Pearson's correlation —0.229% ~0.101 ~0010 —0391% -0.119
@1-3) Frequency (N) 145 93 125 114 41

K - Control scale Pearson's correlation 0333 0548 0348% 04435 0319%
(1-5) Frequency (N) 145 93 125 114 41
WS - Social support | Pearson's correlation 0.433% 03627 0267+ 03435 0398+
scale (1-5) Frequency (N) 145 93 125 114 41
PZ- Scale of desired | Pearson’s correlation ~0.334%% ~0435%* ~0207% —0.425% ~0327%
changes (1-5) Frequency (N) 145 93 125 114 a

#*Correlation significantat the 0.01 level (two- taled).
*Correlation significant at the 0.05 level (two-tailed).
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Scale D - Well-being scale (1-5)

Do you work in a managerial posi No Yes
Pearson’s correlation ~0.223
W - Demands scale (1-5)
Frequency (N) 461 6
Pearson's correlation 0,406+ 0518%
K - Control scale (1-5)
Frequency (N) 461 6
Pearson's correlation 0342+ 05345+
WS - Social support scale (1-5)
Frequency (N) 461 6
Pearson’s correlation —0.344%% -0.276*
PZ - Scale of desired changes (1-5)
Frequency (N) 461 6

#*Correation significantat the 001 level (two- taled).
*Correlation significant at the 0.05 level (two-tailed).
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Variable Respondents (N =526)

Frequency Percentage

(N) (%)
Female 507 96.4
Gender
Male 19 36
230 9 186
31-40 133 253
Age (years)
41-50 189 359
>50 106 202
University degree 329 625
Medical vocational
Education us 24
school
Medical high school 7 150
15 128 23
610 78 148
Job senority
1-20 19 26
(years)
21-30 147 280
30 £ 103
15 133 29.1
Job senority in 10 P 177
the currently
120 125 28
held position
(years) 2130 4 27
>30 4 78
Underweight 8 15
Normal weight 292 555
BMI
Overweight 173 329
Obesity 53 101
Do you work in No 163 880
a managerial
» Yes 63 120
position?
Do you suffer No 396 753
from any
chronic Yes. 130 247
illnesses?
0 161 306
How many days
of work have 1-10 144 274
you missed in 1-20 186 354
the last year due 2130 2 P
to sickness?

>30 13 25
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LEE] Standard deviation Minimum Maximum
W - Demands scale (1-5) 346 344 039 236 468
K - Control scale (1-5) 319 3.20 045 1.80 465
WS - Social support scale (1-5) 321 325 075 1.00 5.00
D - Well-being scale (1-5) 365 368 053 186 486

PZ - Scale of desired changes (1-5) 344 350 070 100 495
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Items Factor 1 Factor 2 Factor 3 Factor 4 Factot actor 6
6 Shortage of beds in the unit 085
8 Inadequate or under-equipped 084
healtheare space or defective
materials
2 Family whose beliefs or lifestyle 084
are contradictory with my
values or the functioning of the
unit
27 Family’s misunderstanding of 084
the gravity of the diagnosis or
the prognosis of the patient
2 Lack of staff 0.80
» Non-supportive, aggressive or 076
delirious patient
a Caring for a patient who should 076
not be treated by the ICU
3 Death of a patient with whom 075
Ihad developed specialties
35 Family which does not trust me 075
or does not trust the team
2 Uncertainty concerning the 074
ignosis or the therapy project
of the patient
7 Families' distress or emotions 083
23 Series of patient deaths in the 080
unit overa short period
31 Changes in the modalities of 078
care or the therapy project
depending on the doctor
responsible for the patient
50 Being on call or working nights 078
37 Having to perform tasks for 077
which T have neither knowledge
nor skills
) Lack of respect for the patient 076
(against his/her wishes, his/her
integrity, his/her situation, etc.)
19 Decision to stop or reduce 076
treatment
m Patient suffering physically or 075
psychologically
4 Having to announce a bad 069
diagnosis to the patient or his/
her family or be present when
such a diagnosis is announced
16 Lack of equality in the 066
distribution of tasks among
healthcare professionals
15 Lack of support from the 083
administration
13 Difficulty to find my place, have 052
my skills recognized, or voice
my opinion within the team
17 Negative atmosphere prevailing 0.80
in the team, gossip, rumours
within the team
2 Conflicts with members of the 079
healthcare team
4 Noisy environment 079
12 Incomprehensible or 077
unnecessary care relative to the
patients situation
38 Assessed or judged by the other 077
members of the team
9 Disagreement and/or lack of 074
coordination with other units
concerning a patient’ treatment
n Too many professionals around 049
the patient in an emergency
situation
20 ‘Working pace or working hours 081
hardly compatible with family
or social life
) Schedule changes, overtime 078
2 Working while experiencing 078
difficult personal events
30 Powerlessness or incompetence 072
in supporting families
47 Unsuitable or under-equipped 072
space to receive families
36 Continuous and heavy on
workload
8 Accumulated workloads 070
resulting from clinical activity,
training, research or teaching
16 Risk of error, fear of doing a 082
poor job
2 Patient who deteriorates in an 078
unexpected or unexplained
manner
2 Conflicts with members of the 078
healtheare team
0 ‘Treating complex or serious 078
pathologies
19 Plaintive patient who makes 077
many requests
1 Socially isolated end-of life 081
patient or one with no
immediate family
2 Colleague not doing his/her 080
work properly
3 Lack of recognition (from the 078
patient, the family; the team, the
archy)
4 Contradictory information 078
given by other healthcare
professionals to the family
5 Caring for young patients or 075

who have young children

Factor 1 = lck of fit with families and the organizational functioning; Factor 2
issues associated with workload and human resource managemen; Factor 5

motional load associated with patient and family: Factor 3 = dificultes associated with team working: Factor
issues associated with complexat-risk situations and skill Factor 6 = suboptimal care situations.
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Predictors

(Constant)

Income per month
<6,000
6,001-8,000
8,001-11,000
>11,001

Physical health condition
Good
General
Worse

Job satisfaction
Satisfaction
General
Dissatisfied

Perceived work stress

Low

Moderate

support
“Transformational leadership

Occupational coping self-efficacy

3745

~0497

~0.067

~0.809

0868

1542

~0.566

~0593

1735
3115

~0.026

~0031

1294

0.289

0.309

0.360

0212

0755

0218

0362

0845

0848

0.011

0.006

0.015

Wald

8373

3020
0.047

5.040

16753

4169

6727

2682

4215
13.493
5.862

12205

4253

OR (95%Cl)

1 (ref)
0,608 (0.347-1.066)
0935 (0.510-1.715)
0445 (0.220-0902)

1 (ref)
2382 (1.572-3.610)
4.675 (1.064-20.542)

1 (ref)
0568 (0.370-0.871)
0553 (0272-1.124)

1 (ref)

5.667 (1.082-29.682)
22,532 (4.276-118.746)
0975 (0.954-0.995)
0979 (0.967-0.991)
0.969 (0.941-0.998)

0.004

0.040

0082

0829

0025

<0001

<0001

0041

0017

0.009

0.101

<0001

0.040

<0001

0015

<0001

0039
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Variable Presenteeism Statistics

No (n = 199) Yes (n = 660)
Gender
Male 22(111) 55(83) 1388 0.239
Female (88.9) 605 (91.7)
Age (year)
<29 83 (41.7) 271 (41.1) 4431 0219
30-39 99 (49.7) 356 (53.9)
40-49. 16 (8.0) 29 (4.4)
250 1(05) 4(06)

Marital or childbearing status

Unmarried 52(26.1) 189 (286) 6259 0.100
Married with no children 25(12.6) 85(129)

Married with children 122(613) 369 (55.9)

Divorced/widowed 0 17 (2.6)

Hospital level

Secondary hospitals 14(7.0) 2333 4676 0031
Tertiary hospitals 185 (93.0) 637 (96.5)

Highest education

Junior college and below 40(20.1) 100 (15.2) 3581 0.167
Undergraduate 158 (79.4) 551(3.5)

Master degree or above 1(05) 9(14)

Professional title

Nurse 32(16.1) 118(179) 6385 0.094
Nurse practitioner 110(55.3) 308 (46.7)

Charge nurse 52(26.1) 224(33.9)

Associate nurse practitioner and above 5(25) 10(1.5)

Position

Clinical nurse 167(83.9) 552(83.6) 1910 0385
Nursing team leader 20 (10.1) 81(123)

Head nurse 12 (6.0) 27 (4.1)

Years of ICU work (year)

<6 86(43.2) 268 (40.6) 8635 0013
6-10 51(25.6) 237 (35.9)

>10 62(31.2) 155 (23.5)

Income per month (RMB)

<6,000 36(18.1) 131 198) 12012 0.007
6,001-8,000 83 (41.7) 283 (42.9)

8,001-11,000 47(23.6) 191(289)

>11,001 33(16.6) 55(8.3)

Type of contract
Professional preparation 37(186) 102(155) 1110 0292
Labor contract 162 (81.4) 558 (84.5)

Physical health condition

Good 142(714) 241 (36.5) 78.665 <0.001
General 55(27.6) 354(53.6)
Worse 2(1.0) 65(9.8)

Suffering from chronic disease
Yes 25(126) 111 168) 2078 0.149
No 174 (87.4) 549 (83.2)

Suffering from chronic pain

Yes 55(27.6) 203 (30.8) 0.708 0.400
No 144 (72.4) 457 (692)

Fatigue

Yes 68(34.2) 240 (36.4) 0320 0572
No 131(65.8) 420 (63.6)

Daily sleeping hours (h)
<6 39(19.6) 179(27.1) 4570 0033
>6 160 (80.4) 481(72.9)

Job satisfaction

Satisfaction 122(61.3) 476 (72.1) 8456 0015
General 60(30.2) 143(21.7)

Dissatisfied 17(8.5) 41(6.2)

Perceived work stress

Low 12(60) 2(03) 116369 <0.001
Moderate 120 (60.3) 178 (27.0)

High 67(337) 480(72.7)

ICU human resource allocation

<1:25-3 107 (53.8) 381(57.7) 5.499 0.064
=1:25-3 64(32.2) 160 (24.2)

>1:25-3 28(14.1) 119 (18.0)

Night shift

Yes 172 (86.4) 607 (92.0) 5.551 0.018
No 27(13.6) 53(8.0)

Experienced workplace violence

Yes 55(27.6) 285 (43.2) 15.447 <0.001
No 144(724) 375(56.8)

Perceived social support 66442914 5939 12.20 2585 <0.001
Transformational leadership 11008 + 1631 99.19:£21.11 3734 <0.001

Occupational coping self-efficacy 33204679 28.65+6.88 7.850 <0.001
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Variables n (%)
Gender

Male 56 (21.71)
Female 202(78.29)
Age

20-30 74 (28.68)
30-40 151(58.53)
40-50 28 (10.85)
250 5(1.99)
Marital status

Not married 61(23.64)
Married 191 (74.03)
Divorced 6(233)
Education level

Diploma 59 (22.87)
Bachelor’s 188 (72.87)
Master's 11(4.26)
Professional title

Registered nurse 18 (6.98)
Senior Nurse 130(50.39)
Supervisor nurse | 95 (36.82)
Conchieffchief |\
nurse

Registered nurse

<3years 8 (34.11)
3-5years 74 (28.68)
5-10years 3 (24.42)
210years 33(12.79)
Daily working hours

8h 4(1.55)
8-9h 208 (80.62)
9-10h 31(12.02)
210h 15 (5.81)
Weekly working days

5d 139.(53.88)
5.5-6d 0 (34.88)
6-65d 24(9.30)
26.5d 5(1.99)

16312572

1812556

18.08:+5.89
1755+5.50
17.775.98

17512532

1752600
17.724557

1997350

1641565
1803565

19.46:+4.39

1612517
1874539

16.83+5.94b

1656+5.13

2095£3.41
18284558
15.85+4.99ab

11.45:£5.21abc

673130
1683+5.342
2248£271ab

23.72£4.13b

1673585
18414952
19575772

24.16+234ab

t/F

4556

0150

0514

2428

2,960

36482

23.939

5153

0.034

0930

0599

0.090

0.033

<0.001

<0.001

0.002

a: Compared with layer 1, p <0.05; b: Compared with layer 2, p<0.05; c: Compared with

Jayer 3, p<0.05.
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Variable Development set (n = 859) Validation set (n = 366)

n % n %

Gender

Male 77 90 38 104
Female 782 910 328 896
Age (year)

<29 354 412 18 04
30-39 455 530 195 533
40-49 45 52 2 57
250 5 06 2 05

Marital or childbearing status

Unmarried 21 281 us 322
Married with no children 10 128 39 107
Married with children 91 572 201 549
Divorced/widowed 17 20 8 22
Hospital level

Secondary hospitals 37 43 18 49
Tertiary hospitals 822 957 38 95.1
Highest education

Junior college and below 140 163 9 134
Undergraduate 709 825 308 812
Master degree or above 10 12 9 25
Professional title

Nurse 150 175 6 172
Nurse practitioner a8 487 181 495
Charge nurse 276 321 14 311
Associate nurse practitioner and above 15 17 8 22
Position

Clinical nurse 719 87 299 817
Nursing team leader 101 8 ) 17
Head nurse 39 45 2 66
Years of ICU work (year)

<6 354 412 143 39.1
6-10 288 35 106 290
>10 27 253 nz 320

Income per month (RMB)

<6,000 167 194 92 251
6,001-8,000 366 426 135 369
8,001-11,000 238 277 9 254
>11,001 88 102 46 126

Type of contract
Professional preparation 139 162 70 19.1
Labor contract 720 838 296 809

Physical health condition

Good 383 446 194 530
General 409 476 150 410
Worse 67 78 2 60

Suffering from chronic disease
Yes 136 158 56 153

No 723 812 310 847

Suffering from chronic pain

Yes 258 300 95 260
No 601 700 ! 740
Fatigue

Yes 308 359 us 322
No 551 641 28 678

Daily sleeping hours (h)
<6 28 254 95 260
>6 641 746 m 740

Job satisfaction

Satisfaction 598 696 241 6558
General 203 26 90 26
Dissatisfied 58 68 35 96
Perceived work stress

Low 14 16 7 19
Moderate 298 347 170 464
High 547 67 189 516

ICU human resource allocation

<1:25-3 488 56.8 197 15.0
1253 24 261 14 11
1253 147 171 55 150
Night shift

Yes 779 90.7 327 89.3
No 80 93 39 10.7

Experienced workplace violence
Yes 340 396 129 352

No 519 604 237 618
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Level of Regression Significance R2 Corrgcted Predictors
social model R®
identification
Lower social Model 1 22722 0.001 0509 | 0259 0248 Constant 11242 4.610 | 0.001
identification
Work 0.185 0509 | 4767 | 0.001
engagement
Higher social Model 2 25322 0.001 0527 | 0277 0266 Constant 11.951 4.131 | 0.001
identification
Work 0.199 0527 | 5032 0.001

engagement
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Factor 1 Factor2 Factor3 Factor4 Factor 5 Factor 6
Convergent validity (correlations with the JCQ)

Job demands 0160 029%* o7 [RES 025%* 057+
Control —0.42%% ~030%* ~0.46%* —023%% ~039%* —027*
Social support 0.7+ ~0.13* ~022+* ~0.19%% —021%% —012*

Concurrent validity (correlations with the MBI-HSS)

Emotional exhaustion 0.19%* 0.29%% 017+ 0.21%% 037+ 0.37%%
Depersonalization 012+ 0.13* 0.25%% 0.09 o1 -0.03
Personal accomplishment —0.22%% ~030%* ~0.30* —0.23%* —0.27%% —029%%

#p<0.05, **p<0.01; JCQ. Job Content Questionnaire; MBI-HSS, Maslach Burnout Inventory-Hunman Services Survey.
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Thirty-four provinces located in China

!

Fourteen cities of
Five provinces selected by simple random sampling

!

Twenty-five of the top three hospitals in cities
selected through simple random sampling

!

273 nurses specialized in digestive endoscopy were
recruited by the inclusion and exclusion criteria

v

A online survey be conducted via *Questionnaire st
ar” platform

|

258 subjects eligible for the final analysis

Excluded: 10 participants with items n
ot answered>10%; 9 questionnaires
in question exhibited clear violations o
f the established rules and did not alig
n with the logical structure of the ques
tionnaire.
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Professional satisfaction

Gender

Mean

Job satisfaction (SSP) ‘Woman 17 24.706 7.122 p>005
Man 120 24.467 5.084

Job satisfaction (MSQ) Woman 17 72.176 12.340 P> 005
Man 120 74.441 9.172

Work engagement Woman 17 66.412 17.066 P> 005
Man 120 66.924 14.370

Vigor ‘Woman 17 22.941 6230 p> 005
Man 120 24.076 5.053

Dedication ‘Woman 17 21.176 5.040 p>005
Man 120 21.639 4.957

Absorption ‘Woman 17 22294 7.218 p> 005
Man 120 21.210 5.989

Social identification

Social identification ‘Woman 17 65.882 11.931 p> 005
Man 120 60.899 11,595

Ingroup ties ‘Woman 17 21.353 4.595 p>005
Man 120 20.275 6431

Cognitive centrality Woman 17 21412 4.094 p=0003
Man 120 18.408 4.139

Ingroup affect Woman 17 23.118 1622 p>005
Man 120 22.345 4.108

N, number; %, percent.
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Professional satisfaction

Age

Meal

Job satisfaction (SSP) 24-34 48 23479 5.359 p>005
35-45 53 25.340 5.103
46-63 36 24.611 5.597

Job satisfaction (MSQ) 24-34 48 72.125 9.571 p>005
35-45 53 74.792 9.222
46-63 36 76.029 9.983

Work engagement 24-34 48 66.438 13,710 p>005
35-45 53 65.264 13.820
46-63 36 69.857 16.983

Vigor 24-34 48 24.208 4519 p>005
35-45 53 22.792 5.336
46-63 36 25.286 5.623

Dedication 24-34 48 21.417 4.802 p>005
35-45 53 21.094 4.974
46-63 36 22.543 5.124

Absorption 24-34 48 20813 5927 p>005
35-45 53 21.377 5.167
46-63 36 22.029 7.694

Social identification

Social identification 24-34 48 60.426 12.072 p>005
35-45 53 61.472 9.756
46-63 36 63.028 13.857

Ingroup ties 24-34 48 20.083 4.681 p>005
35-45 53 20.038 4.132
46-63 36 21.389 9.729

Cognitive centrality 24-34 48 18.500 4.749 p> 005
35-45 53 18.830 3.321
46-63 36 19.083 4.783

Ingroup affect 24-34 48 22.170 4.784 p>005
35-45 53 22.604 3743
46-63 36 22.556 3.982
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Variables

cial identification

Job satisfaction (MSQ) 0.30* 026" 028"
Work engagement 0.36" 0287 0417 028"
Vigor 0.40* 034 038" 036"
Dedication 0.39" 0327 0.41%* 029"
Absorption 022 013 033" 013

*p <0.05*p < 0.01.
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Job satisfaction (SSP) Lower social identification 22.63 —4.231 134 0.001
Higher social identification 2629

Job satisfaction (MSQ) Lower social identification 71.52 —3.130 132 0.002
Higher social identification 76.53

Work engagement Lower social identification 61.28 —4.613 133 0.001
Higher social identification 72.13
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Points
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Job satisfaction
Perceive work stress

Perceived social support
Transformational leadership
Occupational coping self-efficacy
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It B value Standard error
High-level deep play group vs. generally low-level group
Intercept 6.891
‘Work-family conflict oo
score
Male nurse =3.094
Health status
Very good 3632
Good 1.739
General 2185
Poor 1.437

High-level surface play group vs. generally low-level group

Intercept 7.400
Male nurse -3.165
Health status
Very good 2931
Good 1423
General 2146
Poor 1462

8863

0022

0715

1826

1042

0992

1151

8.452

0518

1722

0827

0795

0949

Wald x*

0.604
17.774

18705

3.956
2886
4850

1560

0.766

37.347

2897
2958
7.295

2376

P value

0.437

0.000

0.000

0.047
0.089
0.028

0212

0381

0.000

0.089
0.085
0.007

0123

OR valu

0911

0.045

37.803
5.691
8.889

4210

0.042

18746
4150
8551

4315

95% C

0.873-0.951

0.011-0.184

1054-1355.613
0.766-42314
1272-62.126

0.441-40.179

0.015-0.117

0.642-547.768
0.820-21.002
1.802-40.584

0.672-27.695

The high-level deep play groupand the high-level surface ply group are used as reference groups for the generally low.level group. Males are used as a reference for females; very poor health

s used as a reference.





OPS/images/fpubh-13-1496648/fpubh-13-1496648-t003.jpg
‘The quality of sleep.
Gender

Fan

y relationship
Education level
Work intensity
Health status

Work-family conflict scale score

assignment method

Very good = 1; good =

; average =

; poor = 4 very poor = 5
Male = 1; female =2
Very harmonious =1; most of the time harmonious =2; generally =3; most of the time discordant = 4; very discordant = 5

Secondary school =1; College

Undergraduate = 3; Master’s degree and above

Very large = 1 larger = 2; general = 3; smaller = 4; very small = 5
Very good health = 1; good = 2; average = 3; poor = 4 very poor = 5

The measured value
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Project Emotional Emotional Emotional Inspection P value

labor lower labor high- labor high- system
level group level deep play level surface calculates
(n=18) group play group
(n = 185) (n =1,076)
Age (year, x £ 5) 3366+ 6386 32516537 33824735 33656207 69046 0442
Gender 634! 0.042
Male 3023) 2011) 5(27) 201
Female 1,249(97.7%) 16(88.9) 180(97.3) 1,053(97.9)
Degree of education 14233 0.007
Junior college and
it 303(24.5) 1L 46(24.9) 256(23.8)
undergraduate 961(75.1) 7(38.9) 139(75.1) 815(75.7)
Postgraduate degree
ot 5(0.4) 0(0.0) 0(0.0) 5(0.5)
Marital status 362! 0.460
Single 195(15.2) 316.7) 29(15.7) 163(15.1)
Married 1,056(32.6) 14(77.8) 155(83.8) 887(32.4)
Widowed or divorced 2822) 165.6) 105) 26(24)
Family relationship 32238 <0001
Very harmonious 738(57.7) 1611 139(75.1) 588(54.6)
Harmonious in most
ofthe time 418(32.7) 5(27.8) 36(19.5) 377(35.0)
Generally harmonious 111(87) 16.6) 10(5.4) 100(9.3)
Disharmonious in
o afh e 12(09) 16.6) 0(0.00) 1Ly
Department 1243 0.508
Internal medicine 449(35.1) 10(55.6) 67(36.2) 372(346)
Surgical department 365(28.5) 20111) 62(33.5) 301(28.0)
Gynecology and
i 101(7.9) 2011) 16(8.6) 83(7.7)
Pediatrics 72(5.6) 1656) 6(32) 65(6.0)
1cu 175(13.7) 2011) 20(108) 153(142)
Operating room 114(8.9) 16.6) 14(7.6) 99(9.2)
Working intensity 30977 <0.001
Very large 230(17.98) 5(27.8) 21(11.4) 204(19.0)
Bigger intensity 611(47.77) 10(55.6) 74(40.0) 527(49.0)
Generally 431(33.70) 3067) 86(46.5) 302(31.8)
‘Smaller intensity 7(05) 0(0.00) 422) 3(03)
Sleep quality 42307 <0.001
Very good 53(4.1) 0(0.0) 19(10.3) 34(3.2)
Good 144(11.3) 2011) 28(15.1) 114(106)
Generally 635(49.7) 12(66.7) 101(54.6) 522(48.5)
Bad 333(26.0) 422.2) 31(168) 298(27.7)
Very bad 114(89) 0(0.0) 6(3.2) 108(10.0)
Health condition 57.563' <0001
Very good 70(5.5) 0(0.00) 25(13.5) 45(4.2)
Good 318(249) 8(44.4) 67(36.2) 243(226)
Generally 716(56.0) 8(44.4) 83(44.9) 625(58.1)
Bad 139(10.9) 20111 8(4.3) 129(12.0)
Very bad 36(28) 0(0.00) 2011) 34(3.2)
Anxiety scale score 67825.112 4.56£4.190 4.19:4.184 72645131 99.420° <0.001
Depression module scale 79545878 43385258 45264537 8.60+5.869 142607 <0.001
score
Work-family conflict 55.64£9.433 5606+ 10.984 48759520 5682 8.876 286.439" <0.001
scale score

‘Chirsquare value 7.
°F value.
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Model AlC BIC aBIC Entropy MR(P) BLPT(P) Category probility
1 21259.242 21290.165 21271106 - - - -

2 21015.242 21066781 21035016 0713 <0.001 <0.001 0.184/0.816

3 20809.983 20883.137 20837.666 0817 <0.001 <0.001 0.015/0.172/0.813

4 20706.379 20799.148 20741971 0795 <0.001 <0.001 0.014/0.751/0.130/0.105

5 20660.025 20773.409 20703527 0781 0.002 0.002 0.013/0.143/0.061/0.701/0.082
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Gender
Women 234
Men 123
Age
61-70 15
71-80 87
81-90 207
>90 48
Average age
Habitation
Home environment 293
Institution (nursing home) 64
Marital status
Married 123
Divorced 20
Unmarried 27
Widowed 187

N, number of participants; %, percentage of participants.

836

6.5

345

42

244

58

134

821

179

344

76
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Latent classes feature map of emotional labor in clinical nurses
- High-level surface play group

-0 generally low-level group.

surface play emotional expression requirements. deep play
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Variables Positive Occupational Positive

coping fatigue coping
style style
Sleep quality 1
P
ceupational - "
fatigue

Positive coping
~0.505%* =0.572%% [ ]
style

#* Ata 0.01 level (double tails), the correlation was significant.
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Project  Statistical  Suggested Test  Fitor

tests reference results not
standards
Parsimony fit
CMIN/DE 1-5 1910 YES
index
<0.05 fit was
RMSEA good, <0.08 it 0.060 YES

Absolute fit was acceptable

indices
GEI 5090 0932 YES
AGFI 5090 0.903 YES
NFI 5090 0932 YES
Relative fit
IR 5090 0932 YES
indices

CFl 5090 0932 YES





OPS/images/fpubh-12-1437659/fpubh-12-1437659-t005.jpg
Project

Standardized effect 95%CI Relative effect

Indirect effect
Direct effect

Total effect

value value (%)
0253 0045 0.172~0353 0000 42.10%
0348 0082 0.183~0510 0000 57.90%
0.601 0055 0.485~0.699 0000 100.00%
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Variables Dimensions/ Score Score

items range situation

Total score of sleep 7 0-21 889413
quality

Subjective sleep 2 03 233023
quality

Sleep latency 1 0-3 0990583
Sleep duration 9 0-3 1094057
Sleep efficiency 3 03 1042064
Sleep disturbances 1 0-3 0.60£0.95
use of sleeping 2 0-3 145001

medications

Daytime 1 03 139095
dysfunction

Total occup: 4 428 17.732564
fatigue score

Global fatigue n 17 4415156

severity

Situation 6 17 4304153

specificity

Consequences of 3 1-7 446£149

fatigue

Responsiveness to 2 17 456+156

restisleep

Total positive 12 0-36 183221046

coping style score





