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Purpose: The COVID-19 pandemic has determined an extraordinary challenge to healthcare systems worldwide. The extraordinary 
circumstances, characterized by elevated stress levels, prolonged working hours, new medical procedures, media attention, and high 
population expectations, have created an extremely stressful situation for healthcare professionals. This period has offered a unique 
opportunity to examine the medical system and the responses of healthcare practitioners to stress. This research aimed to identify the 
work-related factors that significantly impact the mental health of healthcare professionals.
Patients and Methods: Three mental health variables were assessed: anxiety, depression and stress. The work-related factors 
considered were professional degree, type of medical unit (COVID or non-COVID), the number of hours spent at work in a single 
shift, type of shifts, monthly on-call frequency, and number of COVID-19 treated patients per month. In the spring of 2022, three 
inventories and a demographic survey were distributed and completed online by 300 healthcare professionals from Timisoara’s public 
hospitals in Romania.
Results: Among the respondents, 47.7% reported mild symptoms of anxiety, 65.3% reported moderate levels of stress, and 33% of the 
participants reported mild symptoms of depression. The intensity of anxious, depressive, and stress symptoms varied significantly 
depending on the professional degree, number of on-calls per month, the type of medical unit where the participants worked, and the 
number of SARS CoV-2 patients treated in the previous month.
Conclusion: Current data underlines the urgency of implementing effective strategies to reduce the stress and anxiety of medical 
practitioners who work with COVID-19 patients. Possible interventions encompass a variety of approaches, such as improving 
working conditions, reducing working hours where possible, increasing access to mental health services, and promoting team-building 
activities to enhance social support among colleagues. Digital mental health interventions, including online counseling and stress 
management programs, have also shown promise in these challenging times. Sustaining the mental health of medical practitioners is 
vital to support the continued provision of first-rate care to patients and to build a resilient healthcare workforce capable of navigating 
future health crises.
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Introduction
The COVID-19 pandemic has provoked heightened levels of stress and anxiety among healthcare personnel. These adverse 
effects arise from various factors, including the danger of contracting and dying from COVID-19, the potential for loved 
ones to be infected, self-imposed quarantine, extended work shifts, social isolation, the absence of well-defined COVID-19 
protocols, insufficient access to personal protective equipment, reduced opportunities for leisure time, the erosion of doctor- 
patient relationships resulting from the practice of telemedicine, concerns about being tasked with caring for patients in 
more critical conditions than their training allows, and the limited availability of current scientific data.1 In addition to the 
aforementioned factors, the enduring consequences of COVID-19, the ambiguity surrounding the persistent effects of the 
virus, the doubt and fear accompanying each successive wave, fueled by emergent variants, and the ramifications stemming 
from critical staff shortages caused by the illness and subsequent absence of colleagues, have exerted a profound impact.2,3

Stress can be defined as a physiological response, triggered by the perception of a threat. Inherent in stress responses is 
the presence of accompanying emotional reactions, wherein anxiety emerges as a dominant and pervasive emotion.4 Anxiety 
has been categorized by researchers into two discernible types, distinguished by their temporal attributes: state anxiety, 
pertains to a transient and acute reaction triggered by the anticipation of potential threats and trait anxiety. A persistent and 
enduring disposition exhibited consistently throughout an individual’s lifespan, while also being interconnected with their 
personality traits.5 Increased trait anxiety among healthcare professionals has numerous implications. Beyond the direct 
impact on the individual’s mental and physical health, heightened anxiety can affect job performance, potentially leading to 
increased medical errors, decreased patient satisfaction, and a lower quality of care.6

Frontline healthcare practitioners have experienced divergent outcomes in terms of their mental well-being through-
out various phases of the pandemic.1 By the conclusion of October 2021, as the Delta variant precipitated a surge in 
cases, Romania attained the unenviable distinction of occupying the top spot worldwide in terms of daily new COVID-19 
fatalities per million population.

Simultaneously, the manifestation of “pandemic fatigue”, as explained by the World Health Organization was already 
evident. This condition refers to a diminished inclination to adhere to prescribed protective measures, which evolves 
progressively and is impacted by a variety of beliefs, emotions, and experiences.7,8 The responsibility of managing 
patients dealing with pandemic fatigue, exacerbated by their individual social and economic challenges, has intensified 
the emotional strain experienced by healthcare professionals directly involved in patient care.

This study aimed to identify the work-related factors that significantly impact the mental health of the medical 
practitioners who provide care for COVID-19 patients, following two years into the pandemic. Through the identification 
of these factors, healthcare organizations and medical systems stakeholders can adopt evidence-based measures to 
enhance the quality of medical practice. Initiating interventions that could include managing working conditions, offering 
support services like psychological counseling, and fostering the development of resilient professionals from the early 
stages of university training can be viable strategies to implement, within a cost-effective approach.

Materials and Methods
A quantitative, non-experimental, comparative design was proposed. The mental health variables (anxiety, depres-
sion, and stress) were assessed with dedicated psychometric scales. The data were processed using version 20 of 
the IBM SPSS Statistics program. The Shapiro–Wilk normality test revealed that the data did not have a Gaussian 
distribution. Therefore, non-parametric analyses (the Mann–Whitney U-test, the Kruskal–Wallis test, and Dunn- 
Bonferroni’s post hoc tests) were used to evaluate group differences. The chi-square test was employed to analyze 
significant associations among variables. Using logistic regressions, the effects of several parameters on the 
likelihood that participants exhibit anxiety, depression, and stress were determined. For all findings, a two-tailed 
analysis was conducted, using a predetermined level of 0.05 for statistical significance.

Participants
The present study involved a cohort of 300 healthcare professionals recruited from four distinct hospitals situated in 
Timisoara, Romania, as presented in Table 1. These participants were evenly distributed between two groups, with half of 
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them serving in medical units specifically designated for patients infected with SARS-CoV-2 (herein referred to as the 
“COVID section”), while the remaining half operated in non-COVID departments, encompassing a broad spectrum of 27 
medical specialties.

Regarding the demographic composition of the sample, it is noteworthy that a substantial majority of participants 
were female, accounting for approximately 79.3% of the total cohort. Furthermore, doctors were predominantly 
represented, constituting 92% of the participants. Among doctors, residents were the most prevalent, comprising 44% 
of the sample. In terms of age distribution, the age group ranging from 46 to 55 years exhibited the highest prevalence, 
comprising 21% of the overall participants.

The investigation also considered various work-related factors in its analysis, which are presented in Table 1. These 
factors encompassed the following variables: shift work patterns, number of hours worked per day, frequency of monthly 
shifts, and the extent of contact with SARS-CoV-2-infected patients treated within the preceding month.

Table 1 Descriptive Summary of the Participants

Category N % Category N %

Gender Type of shifts

Female 238 79.3 12-hour shifts 65 21.7

Male 62 20.7 Weekly shifts 58 19.3

Type of medical unit Not working in shifts 177 59

COVID 150 50 On-calls/month

Non-COVID 150 50 None 49 16.3

Age 1/month 45 15

25–35 162 54 2/month 45 15

36–45 62 20.7 3/month 48 16

46–55 63 21 4/month 56 18.7

56–65 12 4 5 or more/month 57 19

66–75 1 0.3 Number of SARS-CoV-2 infected patients last month

Professional degree None 0 39.3

Primary MD 39 13 1–10 patients 139 46.3

Specialist MD 21 7 11–20 patients 23 7.7

Resident MD 132 44 21–30 patients 5 1.7

Nurse 84 28 31–40 patients 2 0.7

Orderly 19 6.3 41–50 patients 5 1.7

Janitor 5 1.7 over 50 patients 8 2.7

Number of hours/shift

8 177 59

Between 8 and 10 58 19.3

Over 10 65 21.7

Notes: N= number of participants; %-percentage.
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Instruments
The assessment of the mental health of the healthcare professionals was carried out on three distinct variables, namely anxiety, 
depression, and stress. Three distinct assessment tools were employed to quantify each of the three variables in this study.

The assessment of anxiety levels amidst the participants was performed with the “Beck Anxiety Inventory (BAI)”, 
a widely recognized and psychometrically validated instrument.9 The BAI is designed to comprehensively measure the 
presence and severity of anxiety symptoms by employing a set of 21 items. Each item is specifically designed to measure 
various somatic and cognitive symptoms associated with anxiety. To assess the magnitude of anxiety symptoms, a 4-point 
Likert scale was utilized. The BAI score ranges from 0 to 63, encompassing the entire spectrum of anxiety symptom 
severity. To facilitate the interpretation of anxiety levels, the BAI provides a classification system that categorizes scores 
into five different anxiety levels.

The assessment of depressive symptoms among healthcare professionals was conducted using the “Beck Depression 
Inventory (BDI)”.10 The BDI is a 21-item instrument developed to evaluate the frequency of depressive symptoms 
encountered in the preceding week. Participants were asked to express the intensity of their depressive symptoms, on four 
levels, from “absence of sadness “to” overwhelming sadness or unhappiness”. The BDI classifies depressive symptom 
severity into six distinct levels, the BDI’s total score permits the classification of depressive symptom severity based on 
predetermined ranges.

To measure the intensity of perceived stress among healthcare professionals, “The Perceived Stress Scale (PSS-10)” was 
used.11 The PSS-10 is a 10-item validated instrument aimed to assess the degree to which individuals perceived common-
place circumstances to be unpredictable, uncontrollable, or overwhelming in the last month. Participants were requested to 
score the frequency of the perceived stress on a five-level scale, with higher scores denoting higher stress levels.

In addition to the measures of mental health, a supplementary section comprising 11 demographic questions was 
included at the outset of the questionnaires. These questions aimed to gather information regarding various demographic 
characteristics of the participants. Specifically, the demographic questionnaire sought information about the participants’ 
age, gender, the specific hospital and medical unit in which they were employed, whether their department treated 
COVID-19 patients or not, professional degree, the number of working hours per shift, the frequency of on-calls per 
month, and the number of patients treated for SARS-CoV-2 infection within the preceding month. The inclusion of these 
demographic questions allowed for a comprehensive characterization of the participants and provided important needed 
information for the work-related factors analyses.

Results
To ensure the statistical validity of the findings, a preliminary assessment was conducted to examine the normality of the 
data distribution before conducting any inferential analyses. The obtained results from the psychometric tests (for 
anxiety, depression, and stress) did not exhibit a Gaussian distribution, as determined by the Shapiro–Wilk test 
(p<0.05). Consequently, non-parametric tests were employed for the assessment of these results.

To ascertain the severity of mental health issues experienced by healthcare professionals, a frequency analysis of 
anxiety, depression, and stress symptoms was conducted (Table 2).

Table 2 Intensity of Symptoms Frequency Distribution

Anxiety (BAI) Depression (BDI) Stress (PSS-10)

Intensity N % Intensity N % Intensity N %

Not present 91 30.3% Not depressed 201 67.0% Low 80 26.7%

Mild 143 47.7% Mild 87 29.0% Moderate 196 65.3%

Moderate 52 17.3% Moderate 12 4.0% High 24 8.0%

Severe 14 4.7%

Notes: N, number of participants; %, percentage.
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The results revealed that the majority of healthcare professionals reported experiencing mild symptoms of anxiety, 
accounting for 47.7% of the participants. In terms of stress levels, a significant percent of the participants (65.3%) 
reported moderate levels of stress. Furthermore, the analysis indicated that a substantial percent of the healthcare 
professionals (67%) did not exhibit any depressive symptoms, while 33% of the participants reported mild symptoms 
of depression.

Professional Degree
An important professional factor that was considered in this study is the participants’ professional degree. A Kruskal– 
Wallis test was conducted to assess the variations in symptoms among distinct professional degrees. The results revealed 
statistically significant differences in anxiety (p = 0.02), depression (p < 0.0001), and stress (p = 0.04) across the various 
professional degrees (Table 3).

To further investigate the differences in symptoms among different professional degrees, Dunn’s post hoc analysis 
with Bonferroni correction was conducted for BAI, BDI, and PSS-10 scores. Pairwise post-hoc Dunn tests revealed 
significant differences in anxiety. Specifically, significant differences were found between specialists MD (N=21) and 
orderly (N=19) (p=0.035), as well as between specialists MD (N=21) and residents MD (N=132) (p=0.034).

For depression, significant differences were observed between specialists MD (N=21) and orderly (N=19) (p=0.03), 
between specialists MD (N=21) and nurses (N=84) (p=0.009), and between primary MD (N=39) and nurses (N=84) 
(p=0.04). After the application of the Bonferroni correction, the post hoc did not uncover any statistically significant 
variances in stress levels.

A chi-square test was carried out to explore the differences in symptom intensity for anxiety, depression, and stress, 
based on professional degree. The results demonstrated that there was a significant association between professional 
degree and the intensity of depressive symptoms (χ2 = 26.4, p = 0.003). However, no significant associations were found 
between professional degree and the intensity of anxiety (χ²=20.26, p=0.16) or stress symptoms (χ²=16.85, p=0.78). 
These findings suggest that the professional degree of participants plays a role specifically in the intensity of depressive 
symptoms, but not in the intensity of anxiety or stress symptoms. Professionals with higher qualifications, such as 
specialists MD, may experience increased symptoms of anxiety and depression in comparison to professionals with lower 
qualifications.

Type of Medical Unit (COVID Vs Non-COVID)
To evaluate the differences between healthcare specialists from COVID and non-COVID medical units in terms of 
anxiety, depression, and stress, a Mann–Whitney U-test was conducted (Table 4). Significant differences in anxiety 
symptoms were observed between participants working in COVID units (Mdn = 13, n = 150) and non-COVID units 
(Mdn = 8.5, n = 150), with a Mann–Whitney U value of 8511.5, z = −3.64, p < 0.001. Similarly, significant differences in 
depressive symptoms were found between participants working in COVID units (Mdn = 0.38, n = 150) and non-COVID 
units (Mdn = 0.28, n = 150), with a Mann–Whitney U value of 9462, z = −2.38, p = 0.01. These findings demonstrate that 
healthcare professionals working in COVID units reported notably higher scores for anxiety and depressive symptoms 
compared to their colleagues working in non-COVID units.

Table 3 Kruskal–Wallis Test for Differences Between Symptoms 
for Various Professionals Degrees

Scales Kruskal–Wallis Test p

BAI anxiety total scores K=12.91 0.02*

BDI - depression total scores K=22.24 <0.0001**

PSS-10 stress total scores K=1.83 0.04*

Notes: K, Kruskal–Wallis test, p- significance level; *p < 0.05; **p < 0.01.
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A chi-square test was carried out to explore the differences in intensity of symptoms based on the type of medical 
unit. The results indicated that there was a significant association between the type of medical unit and the intensity of 
anxiety symptoms (χ²=12.21, p=0.007). However, no significant associations were found between the type of medical 
unit and the intensity of depressive symptoms (χ²=2.78, p=0.24) or stress symptoms (χ²=0.63, p=0.72). These findings 
suggest that the type of medical unit in which participants work (COVID or non-COVID) plays a role specifically in the 
intensity of anxiety symptoms, but not in the intensity of depressive or stress symptoms.

Number of Hours Spent in a Single Shift
Based on the number of hours spent per shift, participants were divided into three independent groups: those working up 
to 8 hours daily, those working 8–10 hours daily, and those working over 10 hours daily. To investigate the potential 
differences in symptoms across these groups, the Kruskal–Wallis test was conducted.

The results of the Kruskal–Wallis test revealed no significant differences induced by the number of hours spent in 
a single shift, for depressive symptoms (p = 0.94), anxiety symptoms (p = 0.56), or stress symptoms (p = 0.35). 
Additionally, no significant associations were observed between the hours spent at work in a shift and the intensity of 
participants’ anxiety symptoms (χ² = 0.83, p = 0.99), depressive symptoms (χ² = 1.12, p = 0.89), or stress symptoms (χ² = 
6.28, p = 0.17).

These findings suggest that the number of hours spent per shift does not appear to exert a substantial impact on the 
severity of symptoms experienced by medical professionals in terms of anxiety, depression, or stress.

Type of Shifts
Based on the type of shifts, participants were categorized into three independent groups: those working 12-hour shifts, 
those working weekly shifts, and those not working in shifts. The results of the Kruskal–Wallis test revealed no 
significant differences induced by the type of shifts for anxiety symptoms (p = 0.81), depressive symptoms (p = 0.45), 
or stress symptoms (p = 0.60). Additionally, no significant associations were observed between the type of shifts and the 
intensity of participants’ anxiety symptoms (χ²=3.002, p=0.81), depressive symptoms (²=1.78, p=0.77), or stress 
symptoms (χ²=0.33, p=0.98). The type of shift does not appear to significantly impact the intensity of mental health 
symptoms experienced by medical professionals.

On-Calls/Month
Six possible groups emerged: none, 1/month, 2/month, 3/month, 4/month, and 5 or more/month. The results of the 
Kruskal–Wallis test indicated significant differences induced by the number of on-calls/month for anxiety (p = 0.02), 
depression (p < 0.0001) and stress (p = 0.04) (see Table 5). To further investigate the differences in symptoms among 
different on-calls/month, Dunn’s post-hoc analysis with Bonferroni correction was conducted for BAI, BDI, and PSS-10 
scores. For anxiety symptoms, significant differences were found between participants with 3 calls/month (N=48) and 1 
call/month (N=45) (p=0.03), between those with 4 calls/month (N=56) and 1 call/month (N=45) (p=0.03), and between 
those with 5 calls/month (N=57) and 1 call/month (N=45) (p=0.001).

Regarding depressive symptoms, significant differences were observed between participants with no on-calls (N=49) 
and 1 on-call/month (N=45) (p=0.02), as well as between those with 3 calls/month (N=57) and 1 call/month (N=45) 
(p=0.01).

Table 4 Mann–Whitney U-Test for Anxiety, Depression, and Stress by 
COVID and Non-COVID Medical Units

Scales Mann–Whitney U-test p

BAI anxiety total scores U=8511.5 <0.0001**

BDI - depression total scores U=9462 0.02*

PSS-10 stress total scores U=10659.5 0.43

Notes: U- Mann–Whitney U-test; p- significance level; *p < 0.05; **p < 0.01.
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For stress symptoms, significant differences were found between participants with no on-calls (N=49) and 1 on-call 
/month (N=45) (p=0.02), as well as between those with 3 calls/month (N=48) and 1 call/month (N=45) (p=0.01).

These findings suggest that the number of on-calls per month is associated with significant differences in anxiety, 
depression, and stress symptoms. Participants with no shifts or higher numbers of on-calls per month tend to exhibit 
higher levels of these symptoms compared to those with fewer on-calls.

A chi-square test was conducted to investigate the differences in symptom intensity based on number of shifts/month. 
The results indicated that there was a significant association between the number of shifts/month and the intensity of 
anxiety symptoms (χ²=36.84, p=0.001). However, no significant associations were found for depression (χ²=18.20, 
p=0.052) or stress symptoms (χ²=17.14, p=0.07).

Number of SARS-Cov-2 Infected Patients in the Last Month with Whom Participants 
Had Been in Contact
Seven possible groups emerged: none, 1–10 patients, 11–20 patients, 21–30 patients, 31–40, 41–50 patients and over 50 
patients. The results of the Kruskal–Wallis test indicated significant differences induced by the number of SARS-CoV-2 
infected patients for anxiety (p = 0.02), depression (p < 0.0001) and stress (p = 0.04) (see Table 6).

To further investigate the differences in symptoms among different number of SARS-CoV-2 patients, Dunn’s post-hoc 
analysis with Bonferroni correction was conducted for BAI, BDI, and PSS-10 scores. For anxiety symptoms, significant 
differences were found between participants with contact with 1–10 patients (N=139) and with no contact (N=118) 
(p<0.0001), between those in contact with 41–50 patients (N=5) and no contact (N=118) (p=0.005), and between those in 
contact with over 50 patients (N=8) and no contact (N=118) (p=0.004). Regarding depressive symptoms, significant 
differences were found between participants with contact with 1–10 patients (N=139) and with no contact (N=118) 
(p<0.0001). For stress symptoms, significant differences were found between participants with contact with 1–10 patients 
(N=139) and with no contact (N=118) (p<0.008).

A chi-square test was conducted to investigate the differences in symptom intensity based on the number of SARS- 
Cov-2 infected patients in the last month with whom participants had been in contact. The results indicated that there was 
a significant association between the number of patients and the intensity of anxiety symptoms (χ²=61.09, p<0.0001). 

Table 5 Kruskal–Wallis Test for Differences Between Symptoms 
for Number of on-Calls/Month

Scales Kruskal–Wallis Test p

BAI anxiety total scores K=17.79 0.003**

BDI - depression total scores K=16.62 0.005**

PSS-10 stress total scores K=15.30 0.009**

Notes: K, Kruskal–Wallis test, p- significance level; **p < 0.01.

Table 6 Kruskal–Wallis Test for Differences Between Symptoms 
of Anxiety, Depression and Stress for Number of SARS-CoV-2 
Infected Patients in the Last Month with Whom Participants Had 
Been in Contact

Scales Kruskal–Wallis Test p

BAI anxiety total scores K=44.54 <0.0001**

BDI - depression total scores K=32.08 <0.0001**
PSS-10 stress total scores K=16.33 0.01*

Notes: K, Kruskal–Wallis test, p- significance level; *p < 0.05; **p < 0.01.
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However, no significant associations were found for depression (χ ²=20.92, p=0.052) or stress symptoms (χ²=17.99, 
p=0.11).

Logistic Regressions
A logistic regression analysis was conducted to examine the effects of various parameters (gender, age, professional 
degree, number of hours worked per a single shift, type of shifts, number of on-calls/month, loss of a relative following 
SARS-CoV-2 infection, number of patients with SARS-CoV-2 infection treated, BDI score for depression, PSS-10 stress 
score) on the presence of self-assessed anxiety among the participants. The overall model was found to be statistically 
significant, χ2(59) = 183.73, p < 0.0001, explaining 65% of the variance (Nagelkerke R2) and accurately classifying 
86.7% of the cases. Several factors were found to be significantly associated with a higher probability of experiencing 
anxiety:

● Participants who worked weekly shifts had a significantly higher probability of presenting anxiety compared to 
those who did not work shifts or worked 12-hour shifts (p = 0.03). They had a 11.99 times higher probability (95% 
CI [1.31; 109.54]) of developing anxiety.

● Participants who performed 1 guard per month had a significantly higher probability of developing anxiety 
compared to those who did not perform guards or performed more than 2 guards per month (p = 0.03). They 
had a 0.16 times higher probability (95% CI [0.03; 0.83]) of experiencing anxiety.

● Participants who worked between 8 and 10 hours per day had a significantly higher probability of developing 
anxiety compared to those who worked less than 8 hours or more than 10 hours per day (p = 0.04). They had 
a 10.18 times higher probability (95% CI [1.17; 88.92]) of experiencing anxiety.

● Participants with higher PSS-10 stress scores had a significantly higher probability of presenting anxiety (p = 
0.001). They had a 1.07 times higher probability (95% CI [1.07, 1.29]) of experiencing anxiety for each unit 
increase in PSS-10 score.

● Participants with higher scores on the BECK inventory for depressive symptomatology had a significantly higher 
probability of presenting anxiety (p < 0.0001). They had a 358.88 times higher probability (95% CI [33.48; 
3846.71]) of experiencing anxiety for each unit increase in the BECK score.

These findings suggest that factors such as working weekly shifts, performing 1 guard per month, working between 8 and 
10 hours per day, higher stress and depressive scores are associated with an increased likelihood of experiencing anxiety 
among the participants.

A logistic regression analysis was conducted to examine the effects of several parameters age, gender, professional 
degree, number of hours worked per a single shift, type of shifts, number of on-calls/month, loss of a relative following 
SARS-CoV-2 infection, number of patients with SARS-CoV-2 infection treated, BAI score for anxiety, PSS-10 stress 
score) on the presence of self-assessed depressive symptoms among the participants.

The logistic regression model was found to be statistically significant, χ2(33) = 203.25, p < 0.0001, explaining 69% of 
the variance (Nagelkerke R2) and correctly classifying 87.7% of the cases.

Several factors were found to be significantly associated with a higher probability of experiencing depressive 
symptoms:

● Participants who faced the death of a family member post-SARS-Cov-2 infection had a significantly higher 
probability of experiencing depression compared to those who did not face such a situation (p = 0.01). They had 
a 0.21 times higher probability (95% CI [0.06, 0.71]) of experiencing depression.

● Participants with higher PSS-10 stress scores had a significantly higher probability of experiencing depression (p < 
0.0001). They had a 1.29 times higher probability (95% CI [1.16, 1.43]) of experiencing depression for each unit 
increase in PSS-10 score.
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● Participants with higher anxiety scores on BAI had a significantly higher probability of experiencing depression (p 
< 0.0001). They had a 1.14 times higher probability (95% CI [1.09, 1.21]) of experiencing depression for each unit 
increase in BAI score.

These findings suggest that factors such as facing the death of a family member post-SARS-CoV-2 infection, higher 
stress and anxious symptomatology are associated with an increased likelihood of experiencing depressive symptoms 
among the participants.

A logistic regression analysis was conducted to examine the effects of several parameters age, gender, professional 
degree, number of hours worked per a single shift, type of shifts, number of on-calls/month, loss of a relative following 
SARS-CoV-2 infection, number of patients with SARS-CoV-2 infection treated, BDI depression score, BAI anxiety 
score, on the presence of self-assessed stress-related symptoms among the participants.

The logistic regression model was found to be statistically significant, χ2(33) = 122.08, p < 0.0001, explaining 49% of 
the variance (Nagelkerke R2) and correctly classifying 83% of the cases.

Several factors were found to be significantly associated with a higher probability of presenting high levels of stress:

● Participants who perform 4 guards per month had a significantly higher probability of presenting high levels of 
stress compared to those who do not perform guards or perform below or over 4 guards per month (p = 0.049). They 
had a 3.67 times higher probability (95% CI [1.01, 13.41]) of presenting high levels of stress.

● Participants with higher scores on the BAI had a significantly higher probability of presenting high levels of stress 
(p = 0.04). They had a 1.07 times higher probability (95% CI [1.01, 1.14]) of presenting high levels of stress for 
each unit increase in BAI score for anxiety.

● Participants with higher scores on the BDI for depressive symptomatology had a significantly higher probability of 
presenting high levels of stress (p < 0.0001). They had a 136.67 times higher probability (95% CI [16.42, 1137.53]) 
of presenting high levels of stress for each unit increase in the BECK score for depression.

These findings suggest that factors such as performing 4 guards per month, higher scores on the anxiety and depression 
are associated with an increased likelihood of presenting high levels of stress among the participants.

Discussion
This study applied a non-experimental comparative design to examine the impact of various work-related factors on the 
mental health of healthcare professionals. We aimed to assess the workplace factors documented in specialized literature 
that are known to influence mental health: professional degree, type of medical unit (COVID or non-COVID), number of 
hours worked per shift, type of shifts, monthly on-call frequency, and the number of SARS CoV-2 patients treated in the 
previous month.12–16 Anxiety, depression and stress were assessed as mental health most relevant measures, as reported 
in scientific literature.17 The main goal was to evaluate how these factors influence the levels of anxiety, depression, and 
stress among healthcare professionals. Non-parametric tests were employed to examine the data and determine the 
significance of the differences induced by these factors and mental health outcomes. The findings revealed that 
a significant percentage of healthcare professionals reported experiencing mild symptoms of anxiety, while 
a substantial percentage reported moderate levels of stress with only a third experiencing mild depressive symptoms 
(similar with Sun et al, 2021).18 These findings underscore the psychological consequences of the pandemic on 
healthcare professionals, emphasizing the necessity for targeted interventions and support systems to attend to their 
mental health needs.19 It is crucial for healthcare organizations to recognize and prioritize the mental well-being of their 
employees to guarantee the provision of high-quality healthcare and prevent burnout.20

In our study, the findings indicate that doctors exhibit higher levels of anxiety, depression, and stress compared to 
professionals with lower qualifications, such as nurses, orderlies, or janitors. Moreover, the degree and qualification of 
the professionals appear to influence the intensity of depressive symptoms but not anxiety or stress symptoms. 
Specifically, a higher level of qualification is associated with a greater reporting of depressive symptoms. Among the 
primary MDs, higher levels of depressive symptoms were reported compared to specialists or residents.These results 
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contradict previous studies that reported nurses as having higher depressive symptoms.21 The divergent findings observed 
in this study may be attributed to the influence of cultural disparities inherent in the training system of medical personnel 
and the prevailing system of professional hierarchies within hospitals. Cultural factors play a significant role in shaping 
the norms, values, and expectations within a given society, including the medical profession.22,23 The training system for 
medical personnel differs across countries and regions, encompassing variations in educational curricula, clinical 
rotations, and supervision practices.24 These dissimilarities may lead to differences in exposure to stressors, the 
development of coping mechanisms, and the overall resilience of healthcare professionals. Consequently, the varying 
levels of anxiety, depression, and stress observed amidst medical personnel in this study could be attributed to the cultural 
variations in training programs and the unique challenges they entail. Furthermore, the hierarchical structure within 
hospitals, which assigns varying levels of authority and responsibility to different professional roles differ across 
organizational cultures, can also contribute to the divergent findings.24 In some cultural contexts, there may be 
a strong emphasis on hierarchy and deference to seniority within the medical profession. This hierarchical system may 
result in increased pressure and expectations placed on healthcare professionals occupying higher positions, such as 
specialists or senior physicians, leading to heightened anxiety and depression in comparison to their counterparts in lower 
positions.25 Conversely, healthcare professionals in lower positions may experience different stressors associated with 
their roles and responsibilities, leading to variations in mental health outcomes.

Throughout the COVID-19 pandemic, specific medical units have been designated either for the care of patients 
infected with SARS-CoV-2 or for handling non-COVID cases, with the primary objective of minimizing the risk of 
contamination. It is widely recognized that healthcare professionals working in COVID units experience significant 
impacts on their well-being and mental health.26 The inherent nature of their work in these high-risk environments, 
combined with the unique challenges and stressors associated with managing a highly contagious and potentially life- 
threatening virus, can have profound effects on their psychological and emotional states.27

The findings of the current study offer additional evidence that supports the idea that healthcare professionals 
employed in COVID units exhibit significantly higher levels of anxiety and depressive symptoms compared to their 
counterparts in non-COVID units.11 This suggests that the specific type of medical unit in which healthcare professionals 
work plays a role specifically in the intensity of anxiety symptoms, while not significantly affecting the intensity of 
depressive or stress symptoms.

These findings are consistent with prior research, elucidating work-related factors that contribute to heightened levels 
of anxiety among healthcare practitioners in COVID units. Specifically, these factors include increased exposure to 
critically ill patients, constant fear of acquiring the virus and transmitting it to family members, and the overwhelming 
workload.28 The demanding nature of providing care in COVID units, with its associated risks and uncertainties, can lead 
to a heightened sense of anxiety among healthcare professionals.29

It is crucial to recognize the necessity of introducing interventions to promote the well-being and psychological health 
of healthcare professionals.30 Institutions and healthcare organizations should prioritize allocating resources for mental 
health support systems to meet the specific needs of individuals working in COVID units.31 These resources may include 
access to mental health counseling, regular check-ins with healthcare professionals to assess their well-being, and the 
implementation of strategies to mitigate stress and promote resilience.32 Additionally, fostering a supportive and 
empathetic work environment, where healthcare professionals feel valued and supported, can contribute to reducing 
the impact of anxiety symptoms and enhancing their overall well-being.33

The number of hours spent at work has been consistently acknowledged as a significant work-related factor in relation 
to occupational well-being in the medical profession.34 In the present research, the number of hours spent at work was 
operationalized using three variables: the number of hours spent at work in a single shift, the type of shifts, and the 
monthly on-call frequency. Prior research has demonstrated that an increase in the duration of work hours can have 
adverse effects on the well-being and mental health of medical personnel.13 However, the findings of the study did not 
reveal significant results for two of the variables: the number of hours spent per shift and the type of shifts. These 
variables did not show statistically significant differences in symptoms of anxiety, depression, or stress among the 
healthcare professionals. In contrast, the number of on-calls per month was determined to have an effect on mental health 
outcomes, as previous studies.35 Participants who had no shifts or a higher number of on-calls per month tended to 
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demonstrate elevated levels of symptoms related to anxiety, depression, and stress in contrast to those with fewer on- 
calls. This finding indicates that the frequency of on-calls, rather than the duration of a single shift or the type of shift, is 
a more influential factor in determining the mental health outcomes of healthcare professionals. These results align with 
previous research highlighting the adverse consequences of extended working hours and increased work demands on the 
mental health of medical personnel.36,37 Healthcare organizations must take into account the impact of on-call frequency 
on the well-being of their employees and implement strategies that promote a healthy work-life balance. These strategies 
may include workload management, appropriate staffing levels, and providing support and resources for healthcare 
professionals to cope with the demands associated with on-call duties.38

The impact of contact with and providing care for individuals affected by SARS-CoV-2 has been a topic of frequent 
investigation throughout the pandemic.39 Previous research has shown that providing care to this patient population can lead 
to a range of mental health issues (such as anxiety, depression) (Guo et al, 2020) or increased stress (Roy et al, 2020).40,41

In the present study, we aimed to assess the impact of contact with SARS-CoV-2 patients by quantifying the number 
of cases with which the medical staff had direct contact. The range of contact varied from no cases to over 50 cases. Our 
findings revealed significant differences in mental health symptoms based on the number of patients encountered. 
Specifically, there was a notable difference between healthcare practitioners who directly interacted with patients infected 
with SARS-CoV-2 compared to those who did not, indicating that the presence of any patient with SARS-CoV-2 
increased the anxiety levels of heathcare professionals.42 Moreover, as the number of patients with whom the medical 
staff came into contact increased, the symptoms became more pronounced.

These results align with previous research highlighting the possible adverse consequences of delivering care to individuals 
infected with SARS-CoV-2 (similar to Buselli et al, 2020).43 The nature of working closely with individuals who have a highly 
contagious and potentially life-threatening virus can induce a various mental health challenges among healthcare profes-
sionals. The cumulative impact of caring for a larger number of patients further exacerbates these symptoms.

Significant differences in all three measured variables, anxiety, depression, and tension, were determined by profes-
sional degree, number of on-calls per month, and interactions with patients who have contracted SARS-CoV-2. Working 
in a COVID unit was significant only for anxious and depressive symptoms.

Factors such as working weekly shifts, performing 1 guard per month, working between 8 and 10 hours per day, and 
higher stress and depressive symptoms are linked to a higher probability of experiencing anxiety among the participants. 
Factors such as facing the death of a family member post-SARS-CoV-2 infection, higher stress and anxious symptoma-
tology relate to an increased likelihood of experiencing depressive symptoms. Factors such as performing 4 on-calls per 
month, higher scores on anxiety and depression are linked to a higher probability of presenting high levels of stress.

Anxiety, depression, and stress are interconnected dimensions of mental health that often coexist and have significant 
implications for overall well-being.44 These psychological states can mutually influence and exacerbate one another, 
leading to detrimental effects on an individual’s ability to perform their work effectively. It is therefore crucial to 
recognize the impact of these mental health challenges, particularly among medical personnel who treat patients who 
have been infected with SARS-CoV-2, and to provide appropriate counseling and support services.44

Several Limitations
Several limitations should be acknowledged in this study. First, the sample of healthcare workers enrolled in this study 
did not accurately represent the entire population of medical personnel. The study was conducted within a particular 
setting and geographical region, potentially restricting the generalizability of the findings to different healthcare settings 
or populations. To enhance the generalizability of the findings, future research could consider conducting comparative 
studies on medical systems from diverse countries. Second, the study focused on specific work-related factors, such as 
professional degree, type of medical unit, duration of each working shift, type of shifts, monthly on-call frequency, and 
number of SARS-CoV-2 patients treated. Other potentially relevant organizational factors such as supervision, respon-
sibilities, and recognition were not included in the analysis. Future studies could consider a more comprehensive 
approach by incorporating a wider range of work-related and individual factors.

Finally, the study did not explore the effectiveness of specific interventions or support systems in mitigating the effect 
of work-related factors on mental health outcomes. Future research could investigate the efficacy of other programs 
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directed toward addressing the mental health needs of healthcare professionals and examine the factors that contribute to 
their success.

Conclusion
This non-experimental comparative study aimed to explore the impact of work-related factors on the mental health of 
healthcare professionals during the COVID-19 pandemic. The results revealed a significant psychological burden 
experienced by healthcare workers. Those working in COVID units reported elevated levels of anxiety and depressive 
symptoms in contrast to those in non-COVID units, emphasizing the need for targeted interventions and support systems 
in high-risk environments.

The professional degree of participants also played a role in the intensity of mental health-related issues. Doctors 
reported higher levels of these symptoms than other healthcare professionals. This finding suggests the existence of 
unique stressors and challenges faced by doctors that warrant further investigation.

Furthermore, the frequency of on-call duties impacted mental health outcomes. Healthcare professionals with either 
no on-call duties or a higher number of on-calls per month experienced elevated levels of anxiety, depression, and stress 
symptoms. To mitigate these effects, healthcare organizations should prioritize workload management and implement 
strategies to support the mental well-being of their employees.

Additionally, contact with COVID-19 patients was associated with increased symptomatology across all three 
variables. Healthcare professionals who had contact with a higher number of SARS-CoV-2 patients reported more 
significant levels of anxiety, depression, and stress. This highlights the psychological impact of caring for individuals 
with the virus and emphasizes the importance of implementing measures to protect healthcare professionals’ well-being.

In conclusion, this study contributes to the understanding of work-related factors that significantly affect the mental 
health of healthcare professionals during the pandemic. It stresses the importance of prioritizing the mental well-being of 
healthcare workers, providing comprehensive mental health resources, and fostering a supportive work environment. By 
addressing these factors, healthcare organizations can better support their staff, deliver quality care, and prevent burnout. 
Further research is necessary to deepen our knowledge of these factors and develop targeted interventions to support 
healthcare professionals in their crucial roles.
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