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Background and importance: Healthcare professionals face significant workloads, as their roles are among the most demanding and stressful. Resilience serves as a crucial factor in helping them cope with the challenges encountered in their work environment and effectively manage stress. Assessing the level of resilience among healthcare workers and identifying potential variations across different groups is essential for effective public health management, preventing burnout, and ultimately enhancing patient care.

Objective: To assess the resilience of various categories of workers operating within a tertiary care multisite hospital and understanding if there are any differences in resilience, based on their characteristics, the type of department they work in, and personality traits.

Design, setting and participants: This was a cross-sectional study conducted in January 2024 at EOC, a multi-site tertiary care hospital located in Southern Switzerland. 1,197 hospital workers answered an online survey which included: (1) an ad hoc questionnaire on personal and job characteristics, well-being-related activities, satisfaction level regarding communication, collaboration, support, and training opportunities in the workplace, (2) the Connor-Davidson Resilience Scale 10-Item on resilience, and (3) the Big Five Personality Inventory 10-item on personality traits.

Outcome measures and analysis: Proportion of resilient and highly resilient individuals within the various categories of workers were analyzed with Bayesian approach and Bayesian robust regression.

Main results: Being part of the hospitality staff, working as a doctor, and having a male sex were associated to the highest scores of resilience. Surgery and emergency departments had the highest proportion of highly resilient individuals. Male sex, older age, seniority, higher hierarchical rank, engagement in physical activities, relaxation or mindfulness practices, religiosity, perception of good collaboration, communication, support, and physical activity correlated with higher resilience skills.

Conclusion: This cross-sectional study found that physicians and hospitality staff within our multi-site Swiss hospital are more resilient compared to other categories of hospital workers, and among departments, those working in surgery and Emergency Medicine. Enhancing our comprehension of resilience is crucial for more precise management of healthcare systems and the development of employment policies aimed at sustaining the capacity of healthcare systems to serve patients effectively, while also mitigating shortages of healthcare professionals.
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Introduction

Resilience reflects the ability to bounce back after adversity (1–3). It is a dynamic process that can evolve over the course of life and vary depending on the circumstances (1, 4).

It correlates with mental health and well-being (5) as well as with work performance (6) and is influenced by both individual factors (such as personality traits and socioeconomic status) (7, 8) and other variable factors. These variable factors, which can be cultivated, encompass demographic characteristics (such as age, marital status, and level of education), practices of relaxation or mindfulness, engagement in physical activity, as well as aspects of well-being such as sleep quality, work-life balance, and the availability of social support (4, 9–17).

In the workplace, effective collaboration and communication within the team, coupled with organizational factors (favorable shifts, adequate staffing, etc.) and opportunities for teaching technical and non-technical skills, are known to foster resilience. This is particularly true for healthcare workers (4, 18–23).

Healthcare workers are a highly at-risk category to adversities and stressful/traumatic condition, both acutely and chronically, due to their constant exposure to people sufferance, necessity of rapidly responding to requests for help, and the possibility of severe adverse disease outcomes (24).

In recent years, there has been a noticeable shortage of healthcare professionals across all high-income nations, primarily due to many doctors and nurses leaving the profession. The trend is primarily driven by high rates of burnout and challenges in balancing work and personal life. While the COVID-19 pandemic and the climate change related events may have exacerbated this situation, early signs of these issues were present prior to their occurrence (24–33).

This has prompted the proposal and development of various interventions aimed at supporting healthcare staff in self-care and also adjustments in medical education programs (25, 29, 34, 35).

For these reasons, resilience emerges as a highly desirable characteristic in healthcare staff, as it may serve as a protective factor against abandoning the profession.

There is limited and fragmented literature on the resilience levels of healthcare personnel, often encompassing only some aspects of this complex construct (4, 19, 20, 22, 23, 33, 36, 37).

Indeed in some healthcare sector a higher level of intrinsic resilience seems to be necessary. For instance, critical care or surgery departments have the highest rates of workers burnout (24, 37–40).

In line with the demand-resources job model (28), these departments entail high demands (night and weekend shifts, highly stressful and emotional situations) while resources remain similar to those available to other healthcare professionals (12).

There is, however, only little information on this topic (37, 41) and there is not a clear understanding of the level of resilience required for these roles. Understanding of clinician resilience has predominantly stemmed from convenience samples of organizations and clinicians, frequently through surveys targeting either physicians or nurses exclusively.

A hospital is a unique environment where various categories of workers, not just healthcare providers, coexist, allowing for potential differences to be assessed based on job type. Within the same setting, there are roles that inherently require the ability to handle extreme situations, while others do not. Despite numerous confounding factors, several variables such as differences in location, administration, and working conditions are eliminated.

Aim of this study was to assess whether there are differences in resilience among various categories of workers within a hospital, and among healthcare providers.



Materials and methods


Ethics statement

This cross-sectional study was conducted in accordance with the Declaration of Helsinki. The protocol underwent review and was deemed exempt by the Ethical Committee of Canton Ticino and the participating hospitals. Participants were invited via email to take part and provided with information regarding the study’s objectives, design, voluntary participation, and the confidentiality of responses. Completion of the survey implied explicit informed consent as participants had to express their consent before starting the questionnaire and it was impossible to fill it in without giving explicit consent. The questionnaire was anonymous: inserting personal data that could lead to individual identification was not required and the responses were only visible to investigators. The study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines for cross-sectional studies.



Study design, data collection, and sample

The participants were employees of EOC (Ente Ospedaliero Cantonale), a multi-site hospital located in Canton Ticino, southern Switzerland. EOC comprises three hospitals spread across three different cities, all operating under a unified administration. These hospitals encompass all surgical and medical specialties, as well as critical care area, that is Emergency Department (ED), anaesthesia, intensive care units.

Data collection took place between the 23rd of January and the 6th of February, 2024.

The study entailed the distribution via email of electronic surveys completed by 1,197 respondents (out of 3,907 individuals invited via email), resulting in a response rate of 30% (specific rate for physicians 43% - 277/634, nurses 35% - 455/1283, administrative personnel 38% - 203/567, technical personnel 20% - 137/654, hospitality staff 21% - 54/249, medical practice assistants 15% - 50/322, other 10% - 21/198). Attendance was voluntary and anonymous.

Each respondent completed a three-part questionnaire: the first part (see Supplementary material) was an informative part in which subsequent data was collected:

• Biographical data (age, gender, marital status).

• Job-related data (profession, department, seniority, hierarchical role).

• Well-being related data (physical activity; religiosity; mindfulness or other meditation/relaxation practices).

• Job satisfaction data (satisfaction with time-schedule; perceived collaboration, communication and support by colleagues, work-life balance).

• Data on continuing education (organization of sessions, debriefings).

The second and third part consisted of two validated questionnaires: the Italian version of CD-RISC 10 (Connor-Davidson Resilience Scale) (42) and the Italian version of BFI-10 (Big Five Inventory) (43), which assessed resilience and personality traits, respectively.



Measure of resilience

The CD-RISC 10 (42) is a tool used to measure resilience, primarily focusing on hardiness. It comprises 10 statements that reflect various aspects of resilience:


Flexibility (items 1 and 5).

Sense of self-efficacy (items 2, 4, and 9).

Ability to regulate emotion (item 10).

Optimism (items 3, 6, and 8).
 

Cognitive focus/maintaining attention under stress (item 7).

Each statement is rated on a five-point scale from 0 to 4, where 0 indicates the statement is not true at all and 4 indicates it is true nearly all the time. The total score is obtained by summing up all 10 items, resulting in a score ranging from 0 to 40. Higher scores indicate greater resilience, while lower scores suggest less resilience or more difficulty in bouncing back from adversity.

The Connor-Davidson Resilience Scale is one of the most widely used resilience scales in literature. Initially developed for patients with mental disorders, particularly PTSD and anxiety, it has subsequently been demonstrated to have convergent and discriminant validity and reliability across multiple nationalities and populations (12, 44).

The Italian version of the CD-RISC 10 has good psychometric properties, namely reliability and validity, as detailed in the original article (45).

The scale may be insensitive in detecting very high levels of resilience due to a “ceiling effect” toward the upper end. On the other hand, if discrete levels of resilience are detected toward the upper end, the data is reliable (46).



Analysis of personality traits

The BFI-10 is widely represented in studies focusing on personality and resilience. There are many studies that use it to assess which personality traits are associated with greater resilience (46, 47). Specifically, it appears that neuroticism is negatively correlated with this characteristic, while the other four personality traits (extraversion, agreeableness, conscientiousness, openness to experience) are linked to higher levels of resilience.



Statistical analysis

Statistical analysis was conducted using several open-source Python packages, including “Bambi,” “Pandasql,” “NumPy,” “PyMC,” “Seaborn,” “Notebook” and “Matplotlib,” with versions 0.13.0, 0.7.3, 1.25.2, 5.10.3, 0.13.2, 7.0.7 and 3.8.2, respectively, on Mac OS 13.4.1. Statistical significance was determined based on highly credible intervals of parameter estimates, with confidence intervals (CI) calculated at 95%.

A Bayesian approach was employed, with uninformative priors, which does not suffer from the sample size limitations inherent in frequentist methods relying on asymptotics. The Bayesian approach addresses uncertainty by generating wider confidence intervals: narrower when data are abundant and wider when data are scarce. Statistical significance is indicated if the confidence intervals of two different subgroups (e.g., young vs. old) do not overlap, as observed in the second communication study (48).

To assess potential differences in resilience among the various groups under examination, we considered participants with high resilience scores (36–40, fourth quartile) and those with low resilience scores (0–25, first quartile) in the various profession and departments.

We then analyzed this highly resilient subjects with respect to all the variables examined.

To assess the solidity of our findings across different model specifications we conducted a Bayesian robust regression analysis, with the goal of assessing credible intervals for each parameter and evaluating the direction of their overall contribution to the CD-RISC 10 score.

We also performed a similar Bayesian regression analysis to determine potential influence of various personality traits on resilience.




Results

The total sample comprised 1,197 participants, 842 (70.3%) female and 355 (29.7%) male subjects, all collaborators of EOC. The response rate was 28% (1,197/4275 emails sent).

Table 1 describes the responses given with mean CD-RISC score.



TABLE 1 Sample description.
[image: Table1]

The majority of participants were female (70.3%) and were married or in a stable relationship (68%). All ages from 18 to 65 were well represented, as were seniority and hierarchical roles. 38% of the respondents were nurses.

Male subjects, the older ones, with greater seniority and higher hierarchical rank, turned out to be more resilient. Executives seemed to demonstrate higher levels of resilience compared to both managers and workers, regardless of gender.

Regarding the profession practiced, respondents who belonged to the hospitality staff and physicians were found to be more resilient compared to other occupations (Figure 1). Moreover, it was observed that surgical departments and the hospitality sector were more resilient.

[image: Figure 1]

FIGURE 1
 Resilience by profession Bayesian estimate (Confidence Interval) of highly resilient hospital workers estimated with CD-RISC 10 (Connor Davidson Resilience Scale 10 item) divided by profession.


In the critical care area (emergency department, anaesthesia, intensive care), the department as a whole did not exhibit higher resilience scores. However, when the emergency department was separated, it showed more elevated levels of highly resilient subjects, comparable to those of the surgery departments and the hospitality sector (Figures 2A,B). By further segregating the various professions, it was observed that emergency department nurses displayed a higher proportion of highly resilient individuals, even after accounting for gender differences (Figures 2C,D). The difference was no longer present when considering physicians.

[image: Figure 2]

FIGURE 2
 Resilience by department. (A) Bayesian estimate (confidence interval) of highly resilient hospital workers estimated with CD-RISC 10 (Connor Davidson Resilience Scale 10 item): (A) proportion of highly resilient individuals among the various departments; (B) workfers of critical area department; (C) comparison between physician and nurses of critical area department: emergency department (A) and the rest of critical area (anaesthesia + intensive care medicine) (B); (D) nurses of emergency department compared to critical area (anaesthesia and intensive care medicine) colleagues, sample divided by gender (f, females; m, males).


Analysing the factors contributing to well-being, physical activity and mindfulness were found to be associated with higher resilience scores.

The same was true for subjects who self-identified as highly religious.

Regarding collaboration, communication, and perceived support from colleagues (both within one’s own department and from other departments), as well as the opportunity for training both technical and non technical skills, these elements were also associated with higher scores on the CD-RISC.

All these differences were significant after Bayesian regression (Table 2).



TABLE 2 Bayesian robust regression analysis.
[image: Table2]

The examination of specific personality traits using the BFI-10 indicated that agreeableness, openness to experience, and conscientiousness were positively linked with higher resilience, whereas for neuroticism and extraversion there was a negative association, more pronounced for neuroticism.

Since the reference values of the BFI-10 differ for subjects ≤35 years and those over 35 years old, calculations were conducted separately for the two age groups. The participants were segregated by gender due to the higher resilience reported in the male group. Figures 3A,B illustrate the distribution of scores for different personality traits in the male (Figure 3A) and female (Figure 3B) populations, correlated with high (CD-RISC 10 score 35–40), medium (CD-RISC 10 score 25–34), and low (CD-RISC 10 score 0–25) levels of resilience.

[image: Figure 3]

FIGURE 3
 Resilience by gender. (A) Proportion (confidence interval) of high (h), medium (m) and low (l) resilience male individuals linked to personality traits assessed with the BFI-10 (Big Five Inventory 10 item): agreeableness, conscientiousness and openness to experience are associated with higher resilience, neuroticism and extraversion are negatively linked to resilience. (B) Proportion (confidence interval) of high (h), medium (m) and low (l) resilience female individuals linked to personality traits assessed with the BFI-10 (Big Five Inventory 10 item): agreeableness, conscientiousness and openness to experience are associated with higher resilience, neuroticism and extraversion are negatively linked to resilience.




Discussion

In this study, we offer comprehensive evidence of difference in terms of score of the CD-RISC 10 scale and proportion of highly resilient individuals among hospital collaborators based on a large sample of respondents.

Being part of the hospitality staff or working as a doctor, was associated to the highest levels of resilience. Surgery and emergency departments had the highest proportion of highly resilient individuals. Male sex, older age, seniority, higher hierarchical rank, engagement in physical activities, relaxation or mindfulness practices, religiosity, perception of good collaboration, communication, social support, and physical activity correlated with higher resilience skills. The examination of specific personality traits using the Big Five Inventory 10 item (BFI-10) indicated that agreeableness, openness to experience, and conscientiousness were positively linked with higher resilience, whereas for neuroticism and extraversion there was a negative association, more pronounced for neuroticism.

To the best of our knowledge, this is the first study assessing resilience skills on a large sample of hospital workers which includes all job categories and finding that physicians, hospitality staff, and people working in the Emergency Department and Surgery Department are the most resilient hospital workers.

Men appear to be more resilient than women and this in agreement with the literature (49, 50). It’s not clear why this occurs, but it’s known that the stress response differs between males and females, and that women have a higher rate of burnout and anxiety (26, 51). The mechanism with which this happen is obscure, as resilience neural circuits have been only partially identified, with the majority of studies performed on male subjects (52). In a study conducted on rodents, the Authors show how neural reactions are different between male and female subjects (51).

Age, seniority and hierarchical role are predictors of superior resilience, as expected (4, 6, 9, 22). Aging is synonymous with adaptation and experience, not only with senescence (49). At the same time, those who have stayed in a specific position for an extended period and those in leadership roles have likely found the resources to do so, and consequently, they are likely self-selected as more resilient.

Interestingly in our sample there was no statistical difference between male and female executives (females being far less numerous than males).

Hospitality staff and physician were found to be more resilient in comparison to other professionals. There are few studies in the literature on healthcare staff, and even fewer deal with hospitality sector. In particular, the hospitality sector has only recently been studied in relation to the forced closures implemented by numerous governments during the COVID-19 pandemic (52). To become a physician and work in a hospital requires many years of study, while working in the hospitality sector of a health facility means doing humble work, often under-appreciated even by the hospital’s own staff. In both cases, a high level of motivation is required, and perhaps this is why these two categories stand out in the resilience ranking.

It’s possible that motivation also plays a significant role in the presence of highly resilient individuals within emergency departments: working 24/7, overcrowding, and highly stressful situations are part of everyday life, and individuals who are unmotivated or less resilient are not easily found in such environments (53). Unfortunately, we did not assess the motivational aspects and work engagement of our respondents.

Well-being, physical activity and mindfulness as well as the perceived presence of good communication, collaboration and social support among co-workers were all factors that were associated to higher levels of resilience: given that resilience can be nurtured (18, 20–23) clinics’ and hospitals’ administrations should be very attentive to these aspects and develop programs that include a caring vision not only for patients but also for the staff (34, 35, 54). This necessitates a cultural shift that is just starting to emerge within the healthcare sector.

In addition, fostering resilience should involve organising an adequate array of technical and non-technical skills training activities, both of which have been linked in this study to higher resilience scores. Even in this field, studies in the literature are scarce. In this 2022 study (55) involving 111 nursing students, the authors were able to identify a correlation between non-technical skills training and increased resilience, but further studies are needed to confirm the validity of these results.

Finally, there is an evident link between personality traits and resilience, already known in the literature (46) and confirmed by this study, notably the negative correlation with neuroticism (or emotional instability). This highlights implications for both the selection of personnel and the provision of psychological support for healthcare workers.



Limitations

• Our study has some limitations:

• This paper is based solely on a Swiss context. It is necessary to expand the sample and include other countries in order to generalize the results.

• We did not assess the dynamic aspect of resilience but merely provided a snapshot. It would be advisable to consider evaluating the longitudinal trends in the future.

• The aspect of work engagement was not assessed.



Conclusion

In conclusion, to our knowledge, this represents the first study that compares various professionals working within the same organization, providing statistically robust data in support of the findings.

The results have implications for enhancing worker resilience, guiding the selection of human resources within a hospital setting, maintaining quality of patients’ care, and stimulating a culture that makes leadership positions accessible to women as well.
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