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Abstract

Introduction: Healthcare professionals who are directly involved in the diagnosis, treatment, and general care of
patients with SARS-CoV-2 are at risk of developing adverse psychological reactions. A cross-sectional study of healthcare professionals aimed to determine the impact of the SARS-CoV-2 pandemic on the mental health of healthcare
professionals in two of the largest referral hospitals in Athens, Greece. Methods: The study was conducted in the two
largest SARS-CoV-2 referral hospitals in Athens, Greece. An assessment and the interrelationship of post-traumatic
stress disorder, using the Impact of Event Scale-Revised [IES-R]) and burnout, using the Maslach Burnout Inventory
[MBI]) was carried out. Results: A total of 162 subjects were enrolled in the study. Fifty-six (35%) had an IES-R score
> 33, suggesting post-traumatic stress disorder. Forty-nine (30%) had an MBI score > 27. Seventy-five (46%) had a
personal accomplishment score of < 33 and 46 (28%) had a depersonalization score >10. Stepwise backward logistic
regression revealed that the only independent variable that was retained regarding the presence of post-traumatic
stress disorder was the emotional exhaustion score of the MBI (at a cut-off of 24 in this scale, the 95% CI of the odds
ratio for the presence of post-traumatic stress disorder was 1.077-1.173). Conclusions: In this sample of first-line
Greek healthcare professionals against SARS-CoV-2, most of them were proven to be quite resilient to this challenge.
One-third of them had post-traumatic stress disorder, which depended on their degree of emotional exhaustion.
Healthcare professionals, as represented by this study, performed their duties without feeling helpless and developing adverse psychological reactions.
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Introduction

Healthcare professionals who are directly involved in
the diagnosis, treatment and general care of patients
with SARS-CoV-2 are at risk of developing adverse
psychological reactions. Anxiety, depression, mood
disorders, insomnia, burnout, substance abuse, distress, post-traumatic stress disorder, irritability, fatigue
or even increased suicidal tendency have all been reported [1-5].
Healthcare professionals may feel unqualified and
ill-equipped to carry out clinical interventions in patients infected with this little known new virus, and
no well-established clinical protocols or treatments
*

are available. The fear of autoinoculation, burnout,
the possibility of spreading the virus to their families,
friends or colleagues and the overwhelming workload,
may contribute to the mental burden of healthcare professionals [1-5].
Post-traumatic stress disorder can occur in people
who have experienced or witnessed a traumatic event
[6, 7]. Most people recover quickly; for some, however,
the effects can be long-lasting. The characteristic core
of the disorder includes the distressing oscillation between intrusion, avoidance and hyperarousal. Intrusion
involves re-experiencing the trauma, flashbacks, and
nightmares. Avoidance of places, people, and activities that are reminders of the trauma are prominent. In
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post-traumatic stress disorder, being aroused, difficulty
in sleeping and concentrating, being easily irritated
or angered, are characteristic. Burnout is defined as a
long-term reaction to occupational stress [8]. It has traditionally been conceptualized as encompassing three
dimensions, emotional exhaustion, depersonalization,
and lack of personal accomplishment. Post-traumatic
stress disorder and burnout are significant problems
experienced by healthcare professionals [9-12]. Persistent or chronic occupational burnout is considered to
be a predictor of post-traumatic stress disorder [12].
The present study aimed to ascertain the impact of
the SARS-CoV-2 pandemic on the mental health of
healthcare professionals in two of the largest referral
hospitals in Athens, Greece. The prevalence of posttraumatic stress disorder and burnout were recorded,
and the relationship between the two was assessed.

Methods

This double-centre study was a cross-sectional survey
conducted between Monday the 1st of June and Sunday
the 7th of June 2020 at the “Evangelismos” and “Attikon”
General Hospitals, Athens, Greece, two of the largest
SARS-CoV-2 referral hospitals in the country.
The participants (n: 239) were contacted face-to-face
by the authors during morning briefings in their workplace (convenience sampling) and were asked to fill
out, at their ease, but on-site, an anonymized multipart questionnaire. All the participants were healthcare professionals, physicians, nurses and technicians
employed in these two referral hospitals.
Written informed consent was obtained on a form
attached to the questionnaire package. The Ethics
Committee at the host site approved the study (No
195/21.05.2020).
Measuring Methods
Demographic section: This section contained five
questions referring to demographic and professional
characteristics including sex, age, marital status, having children or living alone. The professional status was
also addressed by two questions relevant to education
qualifications, such type of original university degree,
medical or other, Master’s or PhD degrees, high school
diploma, technical educational institute degree or other.
The section also included one question relating to
the reasons for having selected their appointment. (Appendix 1; Translated from Modern Greek to English).
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Professional activity section: This section addressed the professional standing (physician, nurse,
or technician), workplace department (Intensive Care
Unit [ICU], emergency department, High Dependency
Unit [HDU] or ICU-affiliated laboratory) and months
of professional experience (overall professional experience, working in the same hospital or the same department. (Appendix 1; Translated from Modern Greek to
English).
Post-traumatic stress disorder section: The Impact
of Event Scale-Revised (IES-R) was used [13, 14]. The
Greek version of IES-R is available and has been validated [15].
Burnout section: The Maslach Burnout Inventory (MBI) was used [16]. BO is detected using cut-off
scores of high emotional exhaustion (≥27), high depersonalization (≥10), and low personal accomplishment
(≤33), based on normative data. The Greek version of
the MBI is available and has been validated [17].
Statistical analysis
The categorical variables were described by absolute
numbers (n) and percentages (%). Continuous variables were described by mean (SD) or median values and 25th-75th percentile if their distribution was
asymmetric. Between groups (by profession) analysis
was performed with analysis of variance (ANOVA) or
the Kruskal-Wallis test. Further analysis was done with
stepwise backward logistic regression using PTSD as
the dependent variable (subjects with IES-R questionnaire score > 33 considered to denote PTSD) and the
following independent variables: age, sex, education
level, living status (alone or not), marital status, children, time in months of work (total professional work
experience, working in the same hospital and working
in the same department), current hospital department
or unit, profession (physician, nurse or other) and the
MBI scores (depersonalization, personal accomplishment and emotional exhaustion subscales).
Additionally, following the stepwise backward logistic regression analysis, a three (physician/nurse/technician) by two (high or low emotional exhaustion score)
between-subjects factorial ANOVA was undertaken,
which compared PTSD (using the Impact Event Scale
scores) according to the profession and emotional exhaustion status. A Receiver Operating Characteristic
(ROC) curve for the emotional exhaustion score of the
MBI was plotted using PTSD as the classification variable. The optimal cut-off value for predicting PTSD was
calculated as the point with the most significant com-
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bined sensitivity and specificity. Statistical significance
was set at α<0.05. The MedCalc statistical data software
(v.14.8.1, 2014, MedCalc Software Ltd, Oostende, Belgium), was used for analysis.

Results

Questionnaires were handed to 239 healthcare professionals, 162 responded (Response rate of approximately 68%; Table 1).
Subjects were working in the profession for a median of 158 months, in the same hospital for 75 months
and in the same department for 36 months. The reasons why they chose their profession were:
• To help people (n=103), being influenced by their
environment (n=30),
Table 1. Demographic characteristics and professional
details of the subjects
Variables
Gender
Men
Women
Age (yrs), mean(SD)
Marital status
Married
Not married
Separated, divorced, widow/er
Children
Yes
No
Living alone
Yes
No
Education
High school graduate
Technological educational
institution graduate
University graduate
University Degree, Master’s Diploma,
PhD
Profession
Physician
Nurse
Technician
Department
Intensive Care Unit
Emergency department
High Dependency Unit
Laburnout  ratory

N (%)
37 (23)
125 (77)
39(9)
88 (54)
64 (40)
10 (6)
85 (52)
31 (48)
31(20)
131 (80)

26 (16)
59 (36)
77 (48)

43 (27)
102 (63)
17 (10)
95 (59)
17 (10)
34 (20)
16 (11)

• By chance (n=26)
• To attain a job (n=66).
The median value for IES-R was 23 (IQR: 12-40) and
56 of the 162 subjects (35%) had abnormal scores, i.e.
IES-R > 33, suggesting post-traumatic stress disorder.
The median intrusion sub-score was 8 (IQR: 4-16), the
avoidance sub-score was 8 (IQR: 4-16), and the hyperarousal sub-score was 6 (IQR: 2-12).
The MBI emotional exhaustion score was 21(11), the
personal accomplishment score was 33(10), and the
median depersonalization score was 6 (IQR: 2-11). In
49/162 subjects (30%) the emotional exhaustion score
was abnormal (i.e. >27), in 75/162 subjects (46%) the
personal accomplishment score was low (i.e. <33) and
in 46/162 subjects (28%) the depersonalization score
was high (i.e. >10).
Physicians had lower post-traumatic stress disorder
scores compared to nursing staff and technicians and
also had lower emotional exhaustion scores compared
to nursing staff (Table 2).
Stepwise backward logistic regression revealed that
the only independent variable that was retained regarding the presence of post-traumatic stress disorder was
the emotional exhaustion score of the MBI (at a cut-off
of 24 in this scale, the 95% CI of the odds ratio for the
presence of post-traumatic stress disorder was: 1.0771.173, beta: 0.117, chi-square: 42.163, p<0.001; sensitivity was 69% and specificity was 80%).
Table 2. Comparisons between professional groups;
means (SD) or 25thpercentile/median/75thpercentile
IES-R (Post-traumatic stress disorder)
score
Physicians
Nurses
Technicians
MBI emotional exhaustion score
Physicians
Nurses
Technicians
MBI personal accomplishment score
Physicians
Nurses
Technicians
MBI depersonalization score
Physicians
Nurses
Technicians
*p<0.05

23.51(16.15)
30.04(18.96)*
32.23(26.268)*
16.69(9.41)
22.78(11.20)*
19.29(13.45)
31.46(11.34)
33.54(8.58)
35.05(12.18)
2.00/6.00/10.75
2.00/6.00/13.00
0.00/3.00/9.50
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In the 3x2 factorial ANOVA, a significant main effect for emotional exhaustion status was found [F(1,
162): 35.984, p<0.001]. Subjects who had high emotional exhaustion score also had high post-traumatic
stress disorder scores (42.360(20.03) vs 19.819 (15.55) ,
for those with low emotional exhaustion score). A less
significant main effect was noted for profession [F(2,
162):3.602, p: 0.036]; the mean(SD) post-traumatic
stress disorder score for physicians at 23.513(16.14)was
lower compared to that of nurses (30.039+18.957) or
technicians (32.230+26.258). The interaction of emotional exhaustion status and profession was not significant [F (2,162):0.733, p:0.482].
The corresponding ROC plot for the emotional exhaustion score of the MBI vs presence of post-traumatic stress disorder had an area of 0.789 (Figure 1).

Discussion

In the present study, we investigated the presence or
not of burnout and post-traumatic stress disorder and
the factors that affected them in healthcare professionals working in two SARS-CoV-2 reference hospitals in
Athens, Greece. Physicians had lower post-traumatic
stress disorder scores compared to nursing staff and
technicians. Physicians also had lower emotional exhaustion scores compared to nursing staff. These findings are in accord with earlier studies. Similar results
have also been observed during epidemics and pandemics) [18, 19].

Fig. 1. Receiver Operating Characteristic plot of the emotional exhaustion score of the MBI vs presence of posttraumatic stress disorder; with a cut-off of 24 in this scale,
sensitivity was 69%, and specificity was 80%.
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According to the findings of the present study, the
presence of post-traumatic stress disorder was closely
related to the presence of burnout, and especially to the
subjects’ score in the emotional exhaustion scale of the
MBI.
Several studies have shown that there is burnout in
ICU staff, employees in hazardous or highly specialized
occupations, those with high expectations for social
work, such as nurses and physicians, and those occupations with a high degree of responsibility/accountability [20]. Emotional exhaustion is the initial and most
important dimension of burnout due to increased and
prolonged exposure to stress in the workplace.
It is essential to understand the relationship between chronic stress and burnout in conjunction with
the conditions in Greek Public Health System Hospitals and the expectations of healthcare professionals.
Emotional exhaustion in healthcare professionals, a
feature of burnout as a result of chronic stress, can be
attributed to the working conditions in Greek Public
Health System Hospitals. The long-running economic
crisis has led to a shortage of medical and nursing staff,
limited resources, and the inability to provide immediate services to patients [21]. Thirty to 50% of Greek
healthcare professionals have some degree of burnout
[21]. Incidentally, in the current study sample, the few
healthcare professionals who had chosen their profession by chance, were more apt to show emotional exhaustion as a feature of burnout (with a 95% CI of the
odds ratio 1.471-8.946, beta: 1.262, chi-square: 8.003,
p<0.001); this is understandable, regardless of the current pandemic.
The observed rate of post-traumatic stress disorder
in the ccurrent sample of healthcare professionals was
not high. This may be explained by the fact that the
pandemic in Greece did not explode with a large number of cases, and few patients needed hospitalization in
wards or ICUs [22]. The healthcare professionals of the
two hospitals were called upon to deal with the pandemic, with staff transfers from clinics and by manning
newly created ICUs.
Fortunately, in Greece, up to the time of writing,
healthcare professionals were not confronted with dire
situations, such as ward and ICU bed shortages or dilemmas regarding the survival of patients, as timely
public health measures and a generalized lockdown
helped to prevent the spread of SARS-CoV-2 in Greece.
Studies have shown a strong positive correlation between burnout and post-traumatic stress disorder. This
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is likely to be initiated by a traumatic event, mainly if
the process of emotional exhaustion is active [23, 24].
The onset of the SARS-CoV-2 pandemic is traumatic for healthcare professionals; it is an unknown novel
pathogen for humans, with healthcare professionals
worldwide having no previous experience of it.
Existing chronic stress and emotional exhaustion in
the workplace, affect the degree of stress management
imposed by the pandemic and consequently, the occurrence of post-traumatic stress disorder [25, 26].
Evidently, in Greece, healthcare professionals had
the opportunity to care for patients with dignity, without feeling helpless, as has been reported for healthcare professionals in Italy [27], or of losing control of
the situation. Nevertheless, it is possible that previous
emotional exhaustion in combination with personal
characteristics favoured the appearance of post-traumatic stress disorder.
Two factors were crucial for the correct initial course
of the SARS-CoV-2 pandemic in Greece, with, apparently, moderate psychological effect on healthcare professionals. These were the prompt nation-wide lockdown, leading to a relatively small number of cases,
and the functioning of the Greek National Health Service. Gowns, antiseptics, masks, gloves and other protective gear were promptly provided in anticipation of
the pandemic to healthcare professionals. Healthcare
professionals were transferred from smaller hospitals
to SARS-CoV-2 referral hospitals. The number of ICU
beds were doubled by upgrading HDUs to ICUs. PostAnaesthesia Care Units also were upgraded to ICUs.
All scheduled elective surgical operations and outpatient clinics were cancelled. Healthcare professionals
were given additional remuneration from the state as
well as from private foundations. This resulted in the
availability of beds for all SARS-CoV-2 patients that
needed to be admitted to a ward or ICU.
Contrary to other studies [8], the present study did
not find significant correlations between post-traumatic stress disorder, gender, age, marital status and
the existence of children. The unequal distributions
of these variables, the majority of those who answered
the questionnaires were currently married or had been
married, had children and did not live alone, may have
played a role in this effect[29].
Though the sample size of the study was relatively
small, it was not different from the sample size of analogous studies in Greece [30-32]. Furthermore, using the
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reported epidemiology of burnout as a reference level,
with a prevalence of approximately 45% in healthcare
professionals in Greece [21], and alpha=0.10, the posthoc power of this study was calculated to be 86%.

Conclusion

In many healthcare systems that were overwhelmed by
COVID-19, the number of hospital beds and more in
particular intensive care unit beds became insufficient.
Under such dire conditions, HSPs were faced with long
working hours, the need to deal with the necessity
to implement strict measures of personal protection
against the virus and to supress moral dilemmas such
as decisions on choice of patients to intubate and put
on a ventilator, leading to “moral injury”. These problems, along with the fear of the unknown disease and
the unpredictable evolution of the pandemic, created a
unique situation leading to post-traumatic stress disorder. Nevertheless, in well-prepared healthcare systems
that were not overwhelmed by COVID-19, the effects
on healthcare professionals are not so severe.
In Greece, the public healthcare system coped well
with the situation. Hospital beds, and ICU beds, in particular, were sufficient in the spring of 2020 and healthcare professionals, employing “shunting” from different departments and hospitals were not overworked.
In the current sample of first-line Greek healthcare
professionals dealing with SARS-CoV-2, most of them
proved to be quite resilient to the challenge. One-third
of them had post-traumatic stress disorder, which depended on their degree of emotional exhaustion.
The conclusion reached from the current study is
that the current pandemic per se is not the only reason
leading to burnout. Rather, prior chronic work stress
over extended periods, workplace experiences and
conditions modulate the effect of perceived stress regarding post-traumatic stress disorder.
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Appendix 1: Demographic and professional sections of the questionnaire. (Translated from Modern Greek to
English)
[1] Gender:
☐ Male
☐ Female
[2] Age: __________
[3] Family status:
☐ Single
☐ Married
☐ Widow/er
☐ Separated
☐ Divorced
[4] Do you have children?
☐ Yes
☐ No. If Yes, how many? _______
[5] Do you live:
☐ Alone
☐ With others
[6] Highest attained education level:
☐ High school
☐ Technological educational institute
☐ University
☐ Master’s
☐ PhD
[7] When did you get your degree? Year _______
[8] What is your specialty?
☐ Physician
☐ Nurse
☐ Other - Which? ________
[9] Which department do you work in: ________________________
How long have you been working in total (in months)?
[10] In this profession: _____
[11] In the same hospital: ____
[12] In the same department: _____
[13] What led you to choose your profession? (choose one):
☐ My desire to help people
☐ The increased likelihood of finding a job later
☐ The influences I received from the environment
☐ I happened to be in this profession by chance

