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The 2019-nCOVID pandemic as a public health emergency has faced healthcare systems with unprecedented challenges. Our study aimed to focus on the mental health impact of the 2019-nCOVID pandemic on healthcare workers (HCWs) from North-Eastern Piedmont, Italy. For this purpose, we performed an online survey which was e-mailed to HCWs at the end of the first peak of the pandemic. We involved both frontline and not-frontline HCWs, employed in the hospital or in healthcare services outside the hospital. The primary outcome of our research was the assessment of burnout, while secondary outcomes included the investigation of anxiety, depression, and post-traumatic stress symptoms. We observed higher levels of burnout (especially in the Depersonalization and Personal Accomplishment dimensions), in females, in HCWs aged <30 years, in those exposed to changes in their daily and family habits, in those who had to change their duties at work and in residents in training. In our HCWs sample we found lower levels of anxiety and depression than those reported in the literature. The problematic levels of burnout and adverse psychological outcomes observed during the pandemic cannot be underestimated. Given the recurrence in autumn 2020 of a new pandemic peak, which has once again put a strain on the health system and HCWs, it is supported the importance of a careful assessment of HCWs' mental health, and of the possible risk and protective factors both in the work environment and in the extra-work one.
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INTRODUCTION

The 2019-nCOVID pandemic as a public health emergency has faced healthcare systems with unprecedented challenges. Especially at the beginning, the focus of efforts has been mainly on the necessary, “practical” issues, such as management of intensive care unit beds, availability of personal protective and medical equipment, while less attention has been paid to taking care of the psychological impact of the pandemic on healthcare workers (HCWs). HCWs were (and are) put under pressure and heavily burdened by the several challenges in the treatment of 2019-nCOVID patients, and in providing continuous support to non 2019-nCOVID ones. A further challenge of the current situation has been the need to find new ways to provide emotional and psychological support in a general condition of heightened levels of uncertainty, stress, fear and anxiety, with a high risk of burnout (1). Possible consequences of providing healthcare, either frontline or not, during viral epidemics may include general health concerns, fear, insomnia, somatization, stigmatization feelings, psychological distress, acute, and post-traumatic stress disorder, anxiety, burnout, depression (2–5). Some recent systematic reviews suggested that specific socio-demographic, individual, social, and occupational features might represent either protective or risk factors for these psychological outcomes (3, 5). With more detail, risk factors included being younger and female, working in a high-risk environment, lower levels of specialized training and job experience, lacking social support and stigmatizing experiences, neuroticism, maladaptive coping styles, poor resilience, and self-efficacy.

A recent systematic review and meta-analysis (6) 4/2/2021 10:34:00 PMincluded 13 studies with the aim to analyze the prevalence of depression, anxiety, and insomnia among HCWs during 2019-nCOVID pandemic. Anxiety was assessed by almost all studies (pooled prevalence of 23.2%) and depression in more than half studies (pooled prevalence rate of 22.8%); five studies reported insomnia (pooled prevalence of 38.9%). Female HCWs and nurses exhibited higher rates of anxious and depressive symptoms.

Another recent systematic review (7) highlighted that paying attention to the mental health issues, reducing the workload of HCWs by adjusting their work shifts, reducing job-related stressors, and creating a healthy work environment may prevent or reduce Burnout among HCWs that worked at 2019-nCOVID wards. Burnout is a multi-dimensional response to physiological, emotional, or interpersonal job stressors and it could lead to the development of psychological problems, increased risk of suicide, and substance use among HCWs (8). High rates of burnout have been described in HCWs working in 2019-nCOVID wards (including nurses and physicians) (9, 10), frontline HCWs, those working in emergency departments, ambulances, and intensive care units (ICUs) (11), residents in training exposed to 2019-nCOVID patients (12). Controversially, one study (13) reported significantly higher levels of burnout among physicians and nurses working in non-2019-nCOVID wards, compared to HCWs working in 2019-nCOVID wards, and, similarly, lower levels of burnout among first-line residents in training, than in those working at other wards have been described (14). A possible explanation for these findings was that first-line HCWs may perceive themselves as more valued, and feel higher levels of control over work, as they were more aware of the preventative policies and procedures.

Notwithstanding possible inconsistencies among studies, overall, the available results in the literature point to the need of addressing mental health issues in HCWs, including anxiety, mood and sleep disturbances, as well as burnout.

Many of the available studies about the current pandemic (13, 15) have been conducted in China, and it is likely that a different scenario (as far as the spread of the virus, the healthcare organization, and the socio-cultural context are concerned) might play a role in mediating the mental health impact of 2019-nCOVID on HCWs. Italy was the first European country involved in the 2019-nCOVID pandemic and one of the most severely hit regarding hospital patients' overload, hence there is an urgent need to understand the consequences of the 2019-nCOVID outbreak on Italian HCWs. Some studies have focused on the topic of HCWs mental health in Italy (16–19), but to our knowledge the literature specifically investigating HCWs burnout is still scant; some examples are detailed below (20, 21). A first account of the 2019-nCOVID psycho-physical impact on Italian HCWs, involving 330 HCWs from a health institution in Northern Italy (21) found that 26.8% of participants had clinical levels of depression, 31.3% of anxiety (even though up to 71.2% scored above the clinical cutoff for state anxiety), 34.3% of stress, 36.7% of post-traumatic stress. Burnout was measured with the Maslach Burnout Inventory (MBI), finding moderate and severe levels of emotional exhaustion (EE), depersonalization (D), and reduced personal accomplishment (PA) in 35.7% and 31.9%; 14.0% and 12.1%; 40.1% and 34.3% of participants, respectively. While all the three dimensions of burnout were predicted by work hours, psychological comorbidities, fear of infection and perceived support by friends, further predictors of emotional exhaustion and depersonalization were female gender, being a nurse, working in the hospital, contact with 2019-nCOVID patients. Moreover, younger age predicted reduced personal accomplishment.

Another study performed in a major university hospital in central Italy on 265 HCWs facing 2019-nCOVID emergency found higher levels of secondary traumatization in females, higher compassion satisfaction in frontline HCWs than in second-line ones, and an association of burnout with depression and anxiety scores (22).

One study evaluating stress levels in 102 HCWs from different rehabilitation departments (psychiatric and multidisciplinary), not specifically involved as frontline HCWs in the COVID-19 pandemic, found that higher educational level seemed to emerge as a protective factor for work (23).

A couple of Italian studies (24, 25), which were completed during the lockdown period in 2020, analyzed coping strategies, emergency stress, and secondary trauma, as well as their relationships with demographic variables and other stress factors. Nonetheless, these two studies included HCWs involved in the treatment of 2019-nCOVID patients as well as emergency workers (firefighters, civil protection, and ambulance personnel).

Our study aimed to evaluate the mental health impact of the first wave of the 2019-nCOVID pandemic on HCWs from North-Eastern Piedmont (26), an Italian high-risk area. For this purpose, we performed an online survey which was e-mailed to HCWs from different settings (hospital and community healthcare facilities, emergency and non-emergency services). The primary outcome of the study was the assessment of burnout in this sample of HCWs, while the investigation of anxiety, depression, and post-traumatic stress symptoms were secondary outcomes. According to the preliminary findings available in the literature, we expected to find high levels of burnout, anxiety, depression, and post-traumatic stress symptoms in our sample.



MATERIALS AND METHODS

The study protocol was approved by the local Ethical Board (Comitato Etico Interaziendale di Novara, Protocollo 534/CE, Studio n. CE 82/20, approved on May 11th, 2020). The primary and secondary outcomes were assessed with an online survey predisposed ad-hoc, including standardized and validated psychometric measures. The survey was implemented with the REDCap platform and e-mailed at the end of the first wave of the COVID pandemic emergency crisis period (in June 2020), on behalf of the human resources offices in charge of the healthcare institutions detailed below, who have access to the mailing lists including the institutional e-mail contacts of all HCWs employees. This strategy was adopted in order to offer everyone the opportunity to take part in the survey, while granting anonymity with the use of the REDCap link to fill in the survey. Data gathering closed at the end of August. We involved the following healthcare institutions of Novara, in Piedmont, in Northern Italy: Maggiore della Carità University Hospital, Community Mental Health Services, Territorial Emergency Service (118), General Practitioners (GPs) and Out of Hours Service.

The online survey presented the objectives of the research; HCWs were required to give their informed consent to participate.

The first part of the online survey included general information, questions about the professional role and possible changes in job tasks and duties during the peak of the pandemic. With more detail, information was gathered about the following: socio-demographic characteristics (gender, age, ethnicity, marital status, employment), job features (role, medical specialization for physicians, usual place/ward/outpatient service of work, collaboration with COVID services, number of working hours per week, increase in working hours compared to usual) (for more details see Supplementary Material 1). Standardized and validated self-administered measures were used for the assessment of burnout, overall health perception, distress perceived because of stressing life events, depression, and anxiety (see below for a detailed description of measures) Supplementary Material.

In our sample of HCWs, four main subgroups could be identified: medical doctors/physicians, residents in training (meaning graduated medical doctors attending specialization schools), nurses and “others” (this group included participants who did not fit any of the previous categories, such as psychologists, social workers, radiology, and laboratory technicians, educators).


Maslach Burnout Inventory—Human Services Survey for Medical Personnel (MBI-HSS MP)

It is a 22-items scale, with each item scored on a 7-point (ranging from 0, “never,” to 6 “every day”). The MBI-HSS MP evaluates individuals' experience of occupational burnout in individuals who work with people (human services and medical professionals), with three components: emotional exhaustion (EE), depersonalization (D), and reduced personal accomplishment (PA). EE (9 items) measures feelings of being emotionally overextended and exhausted at work. D (5 items) measures an unfeeling and impersonal response toward recipients of one's service, care, treatment, or instruction. PA (8 items) measures feelings of competence and achievement in one's work with people. Burnout is suggested by high EE or D scores, and low PA ones. Each subscale score can then be coded as “low,” “average” or “high” according to the scoring key, and is considered separately from the other, without combining into a single, total score. The Cronbach's alpha was reported to be satisfactory for PA (alpha = 0.71) and EE (alpha = 0.85), and moderate for D (alpha = 0.58) (27). The Italian version was validated by Sirigatti and Stefanile (28).



General Health Questionnaire-12 Items (29)

This is the most extensively used screening instrument for common mental disorders and a general measure of psychiatric well-being. It was developed for non-clinical populations to detect a wide range of disorders, and specifically the anxiety/depression spectrum; it is a valid and reliable instrument across cultures. The Italian version was validated by Fraccaroli et al. (30). GHQ-12 items are rated on a 4-point scale (“less than usual,” “no more than usual,” “rather more than usual,” “much more than usual”) offering a total score ranging from 0 to 36 points, with higher scores indicating worse mental well-being (31). The GHQ-12 Cronbach's alpha is 0.9. Factor analysis reveals two significant components which accounted for 59% of the variance (32).



Impact of Event Scale (IES) (33)

It consists of 15-items, rated on a 4-point scale according to how often each has occurred in the past 7 days (0 = not at all; 1 = rarely; 3 = sometimes; 5 = often). All IES items anchored to a specific stressor (34). Besides the IES total subjective stress score, two subscales are identified, one for intrusive symptoms (intrusive thoughts, nightmares, intrusive feelings, and imagery; seven items, scores ranging from 0 to 35), and one for avoidance symptoms (numbing of responsiveness, avoidance of feelings, situations, ideas; eight items, scores ranging from 0 to 40). The IES can be used for repeated measurement, showing a sensitivity to change which makes it useful to assess progress in therapy (35). A cutoff point of 26 is suggested, with a moderate or severe impact suggested by scores above the cutoff. Both the intrusion and avoidance scales have displayed acceptable reliability (alpha of 0.79 and 0.82, respectively), and split-half reliability for the whole scale of 0.86 (33). The IES has also displayed the ability to discriminate a variety of traumatized groups from non-traumatized groups (28). The Italian version was validated by Pietrantonio et al. (36). The questionnaire evaluating trauma used in this study was not the Impact of Event Scale with modifications for 2019-nCOVID (IES-COVID19) (37), but in the protocol was specified to answer to the IES questions considering “event” how everything that was related to the 2019-nCOVID pandemic.



Beck Anxiety Inventory (BAI) (38)

The BAI is a 21-item scale for the assessment of anxiety symptoms severity. Each item is rated on a 4-point scale (from 0 = not at all to 3 = severely, can barely stand it), focusing on the past week experience. The final score is obtained from the sum of the individual items and is between 0 and 63 (≤21 = minimum level of anxiety; 22–35 = medium level of anxiety; ≥36 = high level of anxiety). The BAI test showed high internal consistency (Cronbach α = 0.94) and is acceptably reliable over an average time lapse of 11 days (r = 0.67) consistency (39). The Italian version was validated by Sica and Ghisi (40).



Beck Depression Inventory (BDI-II) (41)

The BDI is a 21-item self-report inventory measuring the severity of depression. Each item is scored on a 4-point scale, as for the BAI. The higher the total score, the more severe is depression; standardized cutoff values are the following: 0–13 = minimal depression; 14–19 = mild depression; 20–28= moderate depression; 29–63= severe depression. The BDI-II, with an overall Cronbach's alpha of 0.90 and composite reliability of 0.91, has an adequate internal consistency (42). The Italian version was validated by Sica and Ghisi (40).



Statistical Analyses

Continuous data were synthesized as median (I, III quartiles); categorical data were summarized as percentages and absolute frequencies. The Wilcoxon-type tests were performed for continuous variables and the Pearson chi-square test, or Fisher exact test, as appropriate, for categorical ones. The categorized scores were considered as endpoints. A Proportional Odds Model was estimated for the ordinal responses with more than two categories. The model estimated univariable Odds Ratios (OR) together with the 95% confidence interval, and the p-values were reported; the multivariable estimated OR have been also computed. The continuous scores were modeled with univariable and multivariable Ordinary Least Square (OLS) methods reporting the estimates with the relative 95% confidence intervals. The relevant predictors in the multivariable models were selected via the backward elimination method. The possible inflation of the type I error rate has been controlled by performing a Benjamini Hochberg correction for multiple outcomes for both univariable and multivariable models. The computations were performed using the software R 4.0.2 [1] with the rms [2] package (43, 44).




RESULTS

The online survey was e-mailed to 2,422 HCWs and filled in by 897 (37%) of them. Only 653 out of these 897 (73%) properly completed all the questionnaires. The 244 incomplete records were thus excluded from the statistical analyses. Statistically significant results of the analyses performed are reported in Tables 2–7.

Most participants were aged 30–49 years (51%), female (68%), married/with partner (63%), with children (55%) (Table 1). As far as employment is concerned, the higher percentage of respondents was that of nurses (21%). Most respondents had a 2019-nCOVID positive nasal swab (86%) and in the 81% of cases they reported 2019-nCOVID-related symptoms. For more details see Table 1.


Table 1. Descriptive data of the sample, including socio-demographic and work related variables.

[image: Table 1]

Scores suggesting the presence of burnout were found in all the three subscales of the MBI. With more detail, the median value for the EE scale was 20.0 (moderate level of burnout), the median value for D scale was 10.9 (moderate level of burnout), the median value for PA scale was 31.8 (high level of burnout). Moderate-high levels were self-reported by 51 and 86% of HCWs for EE and D, respectively, while 94% of the sample had moderate-low levels of PA (Tables 1, 2).


Table 2. Focus on burnout as measured with the Maslach Burnout Inventory (MBI) scale: analysis of categorical socio-demographic features and test results (n, % column).
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Higher levels of burnout were found in females, in those aged <30 years, in HCWs exposed to changes in their daily and family habits, in those who had to change their duties at work and in residents in trainings. With more detail, females showed higher EE than males (as suggested by both the continuous and categorical analyses of this variable: mean EE scores higher in females; higher rate of females with medium-high EE levels, 55 vs. 43%). Furthermore, female gender was a risk factor for high EE (OR males vs. females = 0.645, IC95%:0.47–0.89, p = 0.01). Higher levels of D were found in the age group < 30 years than in the other ones (30–49 years and ≥50 years) (p = 0.04) (OR 18–29 vs. 30–49 = 1.51, IC95% 0.97–2.37, p = 0.05) and in those HCWs whose family habits changed during the pandemic (p = 0.032) (Tables 3, 6).


Table 3. Wilcoxon type comparison of median test scores in the sample (N = 653), according to the socio-demographic and COVID-19-related information.
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HCWs who had to adapt to different job duties during the pandemic emergency, compared to those who did not change their working habits, showed significantly higher scores on both the EE and D scales (EE p = 0.01; D p = 0.01); the same result was found in residents in training (D p < 0.001; PA p = 0.014), 92% of whom had medium-high scores on the MBI D subscale compared to the other professional groups (medical doctors/physicians = 89%; other = 85%; nurses 76%; p = 0.002). This last result was supported also by the univariate analysis (D – OR residents in training vs. medical doctors/physicians = 1.40, IC95% 0.90–2.16, p = 0) (Tables 3, 6).

When analyzing subgroups of HCWs, the following results emerged. Residents in trainings showed on average significantly higher anxiety scores (BAI) than the other categories (p = 0.026), although the percentage (11%) showing moderate/high levels on BAI is lower than in other categories, except for physicians (moderate/high BAI = 18% in other; 15% in nurses; 7% in physicians; p = 0.022). Levels of distress were higher in nurses (p = 0.011). As regards the context outside the workplace, married/cohabiting HCWs, compared to those who lived alone, showed higher levels of anxiety (p = 0.05). A particular risk factor for adverse clinical outcomes appears to be changes in family or non-work habits. In fact, HCWs who changed their off-work habits showed higher levels of anxiety, depressive, and stress-related symptoms and overall worse mental health (p < 0.001). These data are also confirmed by the analysis of categorical data: in 93% of the HCWs who changed the job, a GHQ score indicative of moderate/severe problems was observed (83% in those who did not change their job, p < 0.001) and in 38% distress symptoms (19% in those who have not changed their work habits, p = 0.028) (Tables 3, 4).


Table 4. Focus on Anxiety, Depression, Stress, and Mental Health: analysis of categorical socio-demographic features (n, % column).
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Having general health problems, not related to 2019-nCOVID infection, as well as the presence of family members who have contracted the 2019-nCOVID, played a significant role on mental health outcomes; in both cases, in fact, significantly higher scores were observed in all scales (in general p < 0.05). If we analyze the categorical data, among the HCWs who had non-COVID health problems, 15% showed depressive symptoms (11% in those who did not have such problems, p < 0.001), 43% stress symptoms (34 % of those who did not have health problems). Ninety-four percentage of HCWs having family members who have contracted the 2019-nCOVID disease reported poor mental health (vs. 91% of those who have not had infected family members) (Tables 3, 4).

A poor mental health status, post-traumatic symptoms, anxiety, and depression were perceived by 92, 36, 10, and 10% of HCWs, as suggested by the GHQ (median GHQ = 19.4), IES (median IES = 21.0), BAI (median BAI = 10.3), and BDI (median BDI = 9.8) scores, respectively (Table 5).


Table 5. Focus on Anxiety, Depression, Stress, and Mental Health: analysis of categorical tests (IES, GHQ) data (n, % column).
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The univariate analysis identified male gender as a protective factor for adverse mental health outcomes (males vs. females: BAI OR = 0.38, IC95% = 0.20–0.72, p < 0.01; BDI OR = 0.44, IC95% = 0.30–0.67, p < 0.01; IES OR = 0.33, IC95% = 0.24–0.45, p < 0.01; GHQ OR = 0.49, IC95% = 0.36–0.68, p < 0.01). More severe stress was found in HCWs who had to change their duties at work during the pandemic emergency, and in those who experienced changes also in their daily and family habits. The univariate analysis supported the protective role of not undergoing changes in usual habits (no change vs. change: BAI OR = 0.33, IC95% = 0.12–0.92, p = 0.04; BDI OR = 0.35, IC95% = 1.19–0.67, p < 0.01; IES OR = 0.44, IC95% = 0.29–0.67, p = 0; GHQ OR = 0.31, IC95% = 0.20–0.50, p < 0.01) (Table 6).


Table 6. Results of the univariate analysis.
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The multivariate analysis substantially confirmed the results from the univariate analysis identifying male gender as a protective factor for adverse mental health outcomes (males vs. females: BAI OR = 0.38, IC95% = 0.30–0.72, p < 0.01; BDI OR = 0.45, IC95% = 0.30–0.67, p < 0.01; IES OR = 0.35, IC95% = 0.26–0.49, p < 0.01; GHQ OR = 0.51, IC95% = 0.37–0.71, p = 0.01, MBI EE OR:0.65, IC 95% = 0.47–0.89, p = 0.01). More severe stress and burnout (D) were found in medical doctors/physicians than other HCWs categories (GHQ p = 0.020; MBI D p < 0.01). More severe depression, mental health problems and distress were found in HCWs who had health problems not related to 2019-nCOVID (BDI OR = 2–29, IC95% = 1.50–3.50, p < 0.001; GHQ OR = 2.02, IC95% = 1.3–3.15, p < 0.001; IES OR = 1.58, IC95% = 1.07–2.33, p = 0.02). Finally, HCWs who changed their family habits due to COVID 19 showed more severe mental health problems (GHQ OR = 0.35, IC95% = 0.22–0.55, p < 0.001), as did HCWs who changed their family habits due to the fear of infecting loved ones, who showed higher distress levels (IES OR = 0.54, IC95% = 0.30–0.98, p = 0.01) (Table 7).


Table 7. Results of the multivariate analysis.
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DISCUSSION

The response rate for this survey was a little bit lower than that reported by similar studies performed in other countries (45–47). Regarding respondents' socio-demographic characteristics, our data were consistent with previous findings, concerning age, gender, marital status, type of employment and change of work, and family habits (15, 45, 48–51). More specifically, in the current study, we found that females HCWs, those aged <30 years, who was exposed to changes in duties at work had not only higher risk of burnout, but also more severe anxiety, depressive, and post-traumatic stress symptoms; furthermore, they had an overall worse self-rated general health.

The current literature worldwide suggests a high variability of results, even though there is consistent evidence about the adverse psychological outcomes of the 2019-nCOVID pandemic (9, 52–54). It is also likely that part of this variability depends on different research methods, different populations involved and different tools for the assessment of psychological outcomes.


Burnout

Most of the studies available in the existing literature about the pandemic-related burnout used the MBI or an MBI elaboration (e.g., the MBI- Medical Personnel) (9, 13, 14, 55, 56), as in the current study. Nonetheless, the samples recruited in these studies were highly heterogenous regarding the types of HCWs involved, thus hindering the possibility to compare results.

Previous research in “ordinary” periods reported much lower rates of EE, D and PA (32, 53, 32%, respectively) in a sample of general practitioners (57), than the ones we found in the current study. Furthermore, the Italian study by Barello and coworkers (21) involving Italian healthcare workforce who directly assisted 2019-nCOVID infected patients, found higher levels of EE compared to the normative values. The results concerning female gender and younger age as risk factors for higher levels of burnout are consistent with those reported also by other researchers who found that residents in training experienced higher levels of burnout than other groups of HCWs, just as we did (9, 14, 55, 56).

Overall, Hu et al. (9), Azoulay et al. (55), and Luceño-Moreno et al. (56) found slightly higher rates of high EE in their samples (53, 64, 60%, respectively), lower D rates (57, 35, 42, respectively) and lower PA rates (67, 91.6, 60.5%, respectively) compared to our results (EE 51 %, D 86%; PA 94%). While differences in EE are slight and our scores are substantially overlapping to those found in the literature (33, 38, 41), the very high levels of burnout we found for D and PA are an interesting finding. Some hypotheses can be proposed. First, the composition of the sample deserves to be considered: our sample included a high percentage of females, who are acknowledged to be more exposed to the risk of burnout. A high rate of HCWs (more than half) had to change their job duties during the pandemic emergency furthermore, 15% of our sample was composed by residents in training. We can hypothesize that in the very critical situation they faced in delivering the appropriate care to patients both in the hospital and in healthcare facilities outside the hospital, HCWs in our sample reacted by distancing themselves from patients in order to go on with their job duties, but at the same time, while doing so, they also felt less accomplishment in their profession. We cannot exclude that cultural issues as well as the period when the survey was proposed (after the first peak of the pandemic) played a role on the results we found. The psychological distress response of HCWs to the infectious diseases may include feelings of vulnerability or loss of control and concerns about health of self, spread of virus, health of family and others, changes in work, and being isolated. Also, the social-media pressure is significative and impacts on frontline and second-line HCWs. With more detail, frontline HCWs, already used to working in emergency settings and in critical situations, proved less vulnerable to burnout during the current pandemic (13, 14, 55). Even though exposed to an increased workload, it is likely that feeling to have the situation “under control” might play a protective role for frontline HCWs (27), who may also experience a greater professional accomplishment, since they have the opportunity to apply their knowledge in their daily clinical practice and obtaining acknowledgment for that (58). On the other hand, those HCWs who continued to work in their usual job context and those who were compelled to change their job duties seemed to be more exposed and vulnerable to stressful situations. Those who remained in their usual setting likely experienced limitations in treating their patients as usual, considering that several human and practical resources were re-located according to the needs emerging from the pandemic situation. Those who changed their job duties, often found themselves involved in unfamiliar tasks, at increased risk of making mistakes, thus leading to stress and reduced professional accomplishment.



Anxiety, Depression, Distress

The currently available literature has reported higher rates of anxiety and depression than the ones we found in our HCWs sample (about 10% of high scorers on the BAI and BDI). Other researchers have reported higher rates of depressive, anxious and stress-related symptoms [e.g., 27.2, 18.6, 24.7% (12), and 5.3, 20.7, 83% (56); 30.2 and 46.5% for depression and anxiety (55)]. The results presented by Hu and coworkers (9) were more similar to the ones we found, with moderate-severe anxiety and depression reported by 14 and 11% of the HCWs, respectively, using the Self-Rating Anxiety Scale (SAS) and Self-Rating Depression Scale (SDS). Furthermore, a recent systematic review reported the following lowest-highest prevalence values of anxiety, depression, and stress among HCWs: 24.1–67.55, 12.1–55.89, and 29.8–62.99%, respectively (59).

First of all, we cannot underestimate the fact that different tools have been used for the assessment of anxiety and depression; moreover, not all the studies have assessed stress symptoms and overall health. Besides different research methodology, the heterogeneity in the composition of the study samples is another relevant issue.

In a recent review, Carmassi et al. (60) analyzed the Post- Traumatic Stress Disorder (PTSD and Post-traumatic Stress Symptoms (PTSS) in HCWs, during the current 2019-nCOVID pandemic, as well as during two other major recent Coronavirus outbreaks (the SARS and the MERS). The review showed a higher risk for PTSD among HCWs during the current pandemic. Among the risk factors for PTSD and PTSS symptoms, the review highlighted the following: unpredictability of daily caseloads, management of patients and their families' expectations in unexpected critical cases/situations, decision-making burden, high daily fatality rates, constant changes, and updates of hospital procedures. Another review (16) reported trauma-related stress among HCWs involved in 2019-nCOVID with a prevalence ranging from 7.4 to 35%. Stress was more frequent in women, nurses, frontline workers, and in workers who experienced physical symptoms.

Our results about post-traumatic stress symptoms are consistent with those described in the two reviews above (16, 60), as occupational role, marital status, age and gender, quarantine, isolation emerged as robust risk factors for PTS symptoms. The study of Carmassi et al. (60) considered also stigma, previous psychiatric disorders, and being survivors of the same outbreak as risk factors for PTSD and PTS, but regrettably we did not gather such information. Carmassi et al. (60) suggested that HCWs caring for many SARS patients while working in high-risk units were less distressed, suggesting that non-frontline HCWs could show less psychological endurance. They also found that the perceived adequacy of training, a positive working organization, a sense of protection, clear communication of directives, and of precautionary measures represented protective factors against adverse outcomes of traumatic exposure. Support from family and friends as well as that from supervisors and colleagues was an important resilience factor against the development of PTSS.

Furthermore, psychological techniques for beating stress and trauma for the prevention of burnout may be helpful as well (59).



Comparison With Other Italian Studies

As the constructs we have investigated, and particularly burnout, are influenced by the specific organization of the healthcare system, which shows many differences across nations, we will now discuss our findings in the light of the available Italian literature about the topic, to offer an overview of the Italian scenario.

We found many statistically significant results, which were quite consistent with those from previous studies, especially as regards depression, anxiety, and stress, while only few studies analyzed burnout in the HCWs population. Regrettably, in the current study, as well as in most of the available ones on this topic, there is no possibility of comparing burnout, post-traumatic stress symptoms, depression, and anxiety before the event, hence a precise measure of the real increase of these symptoms due to the pandemic situation cannot be achieved.

A study (17) conducted in Piedmont, as the current one, found GPs female, young or with a few years' work experience showing relevant anxiety and depressive symptoms, as we did even though in a different sample of HCWs. Our response rate was higher than in this study (12% of the contacted GPs vs. 37% of the present study).

Another study (18) on 73 nurses and 72 physicians through an anonymized online survey as part of a larger project investigating the psychological impact of 2019-nCOVID in Italian population revealed that nurses rated their health lower and reported to be more worried about contracting 2019-nCOVID compared to physicians; furthermore, they scored higher on measures of anxiety and post-traumatic stress symptoms. The results of the study mentioned above seem in line with the our own, as from the univariate analysis it emerged that nurses reported higher anxiety symptoms (BAI: OR nurses vs. medical doctors/physicians = 2.53, IC95% = 1.31–4.88) and higher risk to develop distress symptoms (IES: OR nurses vs. medical doctors/physicians = 1.67, IC95% = 1.16–2.40) than medical doctors/physicians.

Both depressive symptoms and PTSS were higher in HCWs working in COVID-19 wards; gender and marital status predicted depressive symptoms, while gender and age significantly predicted PTSS. Depressive symptoms were higher among females and HCWs not in a relationship, whereas higher levels of PTSS were observed among female and older HCWs.

Trumello et al. (20) investigated the psychological adjustment of 627 Italian HCWs during the peak of the 2019-nCOVID pandemic, with a web based survey sent through mainstream social media, including socio-demographic questions and three psychological test: contagion region Hamilton Depression Scale (HADS), Perceived Stress Scale (PSS-10), Professional Quality of Life (ProQOL-V). Lower levels of stress, burnout, secondary trauma, anxiety, and depression were observed among professionals not working with 2019-nCOVID patients.

In our research, we observed higher levels of D and EE (p < 0.01) among HCWs who changed working habits. Moreover, Trumello et al. (20) described higher levels of stress and burnout and lower levels of compassion satisfaction among HCWs of areas with elevate rates of contagion region (Lombardy, Piedmont, Emilia-Romagna, and Veneto, each one with more than 10,000 cases of infected patients during mid-April 2020), as in the present study, also conducted in an area with higher rates of 2019-nCOVID patients.

An online questionnaire spread via social networks between March 27 and March 31, 2020 (61) was completed by 1,379 HCWs. Younger age and female sex were associated with all investigated outcomes (PTSS, depressive symptoms, anxiety, perceived stress) except insomnia. Rossi et al. (61) reported that being a frontline HCWs and being GPs were associated with PTSS, nurses, and health care assistants were more likely to endorse severe insomnia, while in our study were reported higher levels of depression anxiety but lower D (p < 0.05). Being exposed to contagion was associated with symptoms of depression (OR: 1.54, 95% CI: 1.11–2.14, p-value 0.01).

In our study, it was observed that HCWs reporting health problems not related to 2019-nCOVID showed higher levels of depression, anxiety, stress and worst global mental health (p < 0.05). Moreover, HCWs who changed out-work habits reported higher levels of anxiety, depression and stress, worst global mental health, and also burnout symptoms, especially higher EE and D (p-value 0.05); finally, HCWs who changed jobs reported higher levels of stress and depression and higher EE and D, indicative of burnout (p < 0.05).

As mentioned above a 40-item online survey (47) was disseminated via social media to 527 Italian HCWs during the first 2019-nCOVID outbreak. Females and respondents working in high-risk sectors were more likely to rate psychological support as useful (OR: 1.78, CI 95% 1.14–2.78, p-value 0.012; OR: 2.02, 95% CI: 1.12–3.65, p-value 0.020, respectively) and workload as increased (OR: 0.38, 95% CI; 0.06–0.69, p-value 0.018; OR: 0.54, 95% CI: 0.16–0.92, p-value 0.005, respectively).

Another Italian study by Conti et al. (62) involved a large sample consisting of 933 HCWs during the 2019-nCOVID outbreak, and aimed to explore their mental health status and psychological care needs. HCWs female experienced higher levels of anxiety (d = 0.50) and somatization symptoms (d = 0.82) and reported higher need of psychological care (p < 0.001). HCWs aged <40 years-old reported higher levels of somatization, depression, anxiety, and post-traumatic symptoms (effects size d = [0.22–0.31]). As in our research, younger HCWs seem to suffer more from the psychological point of view, probably due to less years of work experience and less confidence with suffering and death; all these factors may contribute to the development of greater levels of burnout.

Overall, the available studies in Italy were consistent in the assessment of similar socio-demographic and work characteristics; similar psychological outcomes were also investigated, although with different tools. All the available studies were based on surveys, while none approached the topic of HCWs mental health with a structured clinical interview. Overall, the available studies are consistent in finding discomfort in HCWs, which is most frequent in women, those aged <30 years, nurses, in those who had to change their employment duties or in those who had a family member suffering from 2019-nCOVID. More specifically, in our study, we observed anxiety, stress, and depression, worst global mental health among females, who reported also burnout symptoms, especially higher EE (p < 0.05). In the current research we found higher levels of anxiety and burnout, especially D, among HCWs under the age of 30 years, and higher levels of burnout, with higher D and lower PA, among residents in training (p < 0.05). In our study, HCWs who changed jobs reported symptoms of stress and depression and higher EE and D (p < 0.05); furthermore, HCWs with loved ones affected by 2019-nCOVID reported higher levels of anxiety, stress and depression, and worst global mental health (p < 0.05).

It therefore seems important to define and to encourage the implementation of specific support approaches for HCWs, with particular attention to the more fragile populations (especially women, residents in training) who also seem to be those who tend to acknowledge more the importance of such an approach.



Strengths and Limits

Among the strengths of our study there are sample size, the use of validated tools for mental health assessment, including burnout as well as anxiety, depression, post-traumatic symptoms, and overall mental health. Moreover, our sample included both frontline and not-frontline HCWs, recruited from the hospital as well as from extra-hospital settings, allowing a thorough understanding of the pandemic impact on HCWs at different levels. Furthermore, information was gathered about several socio-demographic, working habits-related, and pandemic-related variables.

Nonetheless, our research has some limitations which should be underscored. We gathered information only from a single-center in Piedmont, a high-risk, but restricted area, in Italy. This is a cross-sectional study, and according to this design, it is difficult to derive causal relationships. As all similar studies in this field, regrettably, objective data about previous psychiatric disorders were not available and we did not ask information about previous psychiatric history, which might bias the results we found. In our study we had no availability of previous measures of the psychological variables investigated, nonetheless, it is likely that, especially for burnout and perceived general health, scores worsened during the current pandemic.

Moreover, as in other similar studies, the psychological evaluation was conducted only though online self-report instruments, that are less precise and accurate than an evaluation by an experienced clinician with a clinical interview. Finally, the validated scale for the evaluation of stress symptoms (COVID-19 IES), specific to the current pandemic (37), has not been used as it was not yet available. Nonetheless, the further developments of this study include the follow-up of the sample adding COVID-specific measures.




CONCLUSIONS

As suggested by previous works (14, 21, 56, 58, 63) the evidence we found points to the fact that burnout is a well-recognized psychological consequence of being a HCW during a pandemic emergency such as the current one.

The problematic levels of burnout and adverse psychological outcomes observed during the pandemic cannot be underestimated. The psychological well-being of HCWs is a priority to avoid reduced work performance. Therefore, it would be essential not only to monitor the level of psychological stress in these populations but also to develop support techniques for HCWs, including greater access to psychological support services, with the possibility to teach self-care strategies to better manage difficult situations in the workplace. Given the recurrence in autumn 2020 of a new pandemic peak, which has once again put a strain on the health system and HCWS, the importance of planning a follow-up of this population emerges. Further issues which deserve attention are the possible differences between frontline and not-frontline HCWs, as well as the possible risk and protective factors which can be identified both in the work environment and in the extra-work one. For this purpose we are planning the follow-up of the sample, also adding COVID-specific measures.
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