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Abstract
Background: The stressful conditions that emerged during the Coronavirus disease 2019 (COVID-19) pandemic have 
had a negative impact on sleep quality in large part of the healthcare worker population. This study aimed to assess the 
self-reported quality of sleep among members of the Emergency Ambulance Service personnel of the National Emer-
gency Center in the region of Thrace, Northeastern Greece, and to investigate its associations with perceived stress, 
feelings, and perceptions of well-being during the COVID-19 pandemic. 
Methods: The study was conducted from March to May 2021 using an online structured questionnaire, and the collected 
data included: socio-demographic characteristics, occupational and medical history, distress and mental health issues 
due to COVID-19 and the following self-administrated instruments: Pittsburgh Sleep Quality Index (PSQI), WHO-5 
Well-Being Index (WHO-5), and Perceived Stress Scale-14 items (PSS-14). 
Results: Among the 74 participants, 71 % were poor sleepers (i.e., PSQI >5). The majority (83 % of the sample) reported 
feelings of stigma due to their occupation, with the proportion being higher among women (100 % vs 78 % in men, p 
=0.05) and poor sleepers (95 % vs 65 % in good sleepers, p =0.03). Poor sleepers had significantly lower WHO-5 scores 
than good sleepers (13.8 ± 4.9 vs 16.9 ± 5.8, p =0.04) and were experiencing significantly more anxiety and/or sadness 
at the time they answered the questionnaire (69.1 % vs 35.3 %, p =0.02). Perceived stress was significantly positively 
correlated with the “Latency” dimension of the PSQI (p =0.03). 
Conclusions: Poor sleep quality and feelings of stigmatization were prevalent for most of the sample. Poor sleep quality 
was associated more frequently with reported feelings of stigmatization, anxiety and/or sadness, and impaired well-
being. HIPPOKRATIA 2021, 25 (3):126-133.
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Introduction
The stressful conditions during the Coronavirus disease 
2019 (COVID-19) pandemic have exacerbated pre-ex-
isting sleep difficulties in a large part of the healthcare 
worker population1. Sleep can affect the thinking process, 
emotion regulation, and memory; thus, it is a crucial pa-
rameter of mental well-being2. Sleep disturbances can 
negatively affect the life-work balance. In addition, they 
might increase the risk of accidents or injuries3. Different 
factors can lead to sleep impairment, including several 
physical diseases, psychiatric disorders, as well as acute 
and chronic psychosocial stress4. According to Jahrami et 
al5, 40 % of medical and non-medical populations have 
manifested sleep difficulties due to the COVID-19 pan-
demic.
Previous research during the SARS or Ebola epidem-

ics and recent studies during the COVID-19 pandemic 
have highlighted the remarkable and unusual psychologi-
cal pressure on healthcare workers, especially after the 
sudden onset and spread of a life-threatening illness6,7. 
Moreover, front-line healthcare workers seem to experi-
ence stress, anxiety, and sleep difficulties at a greater de-
gree than the personnel not working on the front-line8-10.
While research has been focused, almost exclusively, 
on hospital employees and the pressure on them due to 
COVID-1911-14, there is not much research on the impact 
of COVID-19 on the emergency ambulance personnel 
and paramedics, even though they were identified as a 
“high-risk” occupational group15. In many countries, am-
bulance service personnel was the first to come in contact 
with suspected cases and had to pick them up from their 
homes and transfer them to the hospital or COVID-19 
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centers. Thus, according to the recent research findings 
on front-line healthcare workers, we hypothesize that 
their sleep quality would be negatively affected.
The present study aimed to assess the self-reported qual-
ity of sleep and to investigate associations among qual-
ity of sleep, perceived stress, feelings, and perceptions of 
well-being, during the COVID-19 pandemic, in a sample 
drawn from the National Emergency Center (Ambulance 
Service) personnel in the area of Thrace, Northeastern 
(NE) Greece.

Methods
Sample
The initial sample included all the employees of the 
Emergency Ambulance Personnel (Greek National Emer-
gency Center) in Thrace, NE Greece. All employees (n 
=157) were contacted twice in an interval of 15 days 
through their professional email addresses, as provided 
by their employer. Informed consent was required from 
every participant. No exclusion criteria were applied.

Setting
Thrace is a region in NE Greece, near the borders with 
Turkey and Bulgaria. The study was conducted over two 
months, between March and May 2021 (3rd pandemic 
wave in Greece). During the study period, the region was 
characterized as “red” due to the high incidence rate of 
COVID-19 cases, resulting in the intensification of work-
ing conditions for all healthcare personnel. When the 
study was conducted, all confirmed or suspected cases 
of COVID-19 had to be transported from their homes to 
the hospital or from smaller COVID centers to referral 
centers by the Emergency Ambulance Personnel. This 
policy significantly increased the work burden, as this 
was added to the usual demands (unrelated to COVID-19 
cases). The study protocol was in accordance with the 
Helsinki declaration. Participants provided their consent 
after being informed about the goals of the study. Ethi-
cal approval was obtained by the Scientific Committee of 
the Greek National Emergency Centre (Protocol No: 898, 
date: 15/02/2021). 

Questionnaires
The LimeSurvey© platform (LimeSurvey GmbH, Sur-
vey Services & Consulting, Hamburg, Germany) was 
used to develop an anonymous survey. This online sur-
vey consisted of two separate parts. The first part in-
cluded questions about: i) Demographic characteristics: 
sex, age, education, family status, being a parent, place 
of residence, years of working experience, ii) Medical 
history: known disorders associated with coronavirus 
vulnerability, infection, hospitalization and its outcome 
and vaccination status of themselves, their families and 
colleagues, iii) Working conditions due to the pandemic: 
work intensification, change of work schedule, use of 
technological means, and iv) Distress and mental health 
issues concerning COVID-19: being stigmatized/reward-
ed, maladaptive coping with pandemic stress, feelings 

of safety and feelings of fear, experiencing anxiety and/
or sadness, change in everyday habits, known history of 
sleep disorder, anxiety, and depression.
In the second part, we included the following self-rated 
instruments: the Pittsburgh Sleep Quality Index (PSQI), 
the Perceived Stress Scale (PSS-14), and the WHO-5 
Well-Being Index (WHO-5).
The PSQI is a scale that measures one’s subjective as-
sessment of sleep quality and sleep disturbances during 
the last month16. PSQI consists of 19 questions evaluating 
seven dimensions: sleep duration, subjective sleep qual-
ity, sleep latency, sleep disturbances, sleep efficiency, use 
of sleep medication, and daytime dysfunction. Scores 
range from 0-21, with scores ≤5 indicating good sleep 
quality. PSQI is an established international instrument 
and has been used and validated for both assessment and 
prognosis of sleep disturbances in many different groups 
of patients in Greece17,18.
The PSS-14 is a scale that measures stress in chronic condi-
tions and reflects the level to which respondents’ life has be-
come unpredictable, overloaded, or uncontrollable. It consists 
of 14 items, and the score ranges from 0-5619. The higher the 
score, the worse the perceived stress. The standardization of 
the Greek version of PSQI was done by Katsarou et al20.
The WHO-5 is a questionnaire that measures the cur-
rent quality of life. It consists of five items, and the score 
ranges from 0 to 25 (raw score) or from 0-100 if multi-
plied by four. The lower the score, the worse the quality 
of life. WHO-5 has been adequately studied regarding its 
psychometric properties and translated into more than 30 
languages21. Its Greek translation is available online22.

Statistical Analysis
Descriptive statistics were applied. Results are presented 
as percentages for categorical variables while for con-
tinuous variables as means with standard deviation or 
median (with minimum and maximum values) for data 
with normal or non-normal distribution, respectively. 
We used the student’s t-test for continuous variables and 
the chi-squared test/Fisher’s exact test for comparisons 
between categorical variables. To assess the association 
between continuous variables, we used Pearson or Spear-
man correlation coefficient for normally or non-normally 
distributed data, respectively. We considered statistical 
significance at a p-value <0.05. Statistical analysis was 
conducted using the IBM SPSS Statistics for Windows, 
Version 24.0 (IBM Corp., Armonk, NY, USA). 

Results
General characteristics
One hundred fifty-seven employees were working for 
Emergency Ambulance Personnel (sample frame), and 
questionnaires were initially sent to all of them. Out of 
those, 83 questionnaires were returned (response rate: 53 
%), but nine had all questions blank (completion rate: 89 
%). Most of the sample were males working as Ambu-
lance Crew (Table 1). The mean age of the sample was 
47 ± 5 years, with a working experience of 15 ± 7 years 
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(range: 1 to 32 years). 

Medical characteristics - Attitudes towards COVID-19
Regarding vulnerability to COVID-19, 13 % considered 
themselves vulnerable due to their medical history, and 
38 % had a vulnerable member in the family (Table 2). 
Additionally, 29 % of the sample had to move away from 
their house during the study period to protect their fami-
lies from possible coronavirus transmission. When the 
study was contacted, 58 % of the sample was vaccinated, 
and 14 % had already been infected, but no one had been 
admitted to the hospital. Most of the sample reported hav-
ing a colleague who had been infected already (Table 2). 

Working conditions due to the pandemic
Almost all participants reported that their work was inten-
sified due to COVID-19, but most did not have to change 
their work schedule or use novel technological means.

Sleep quality and well-being 
According to the total PSQI scores, 71 % of the partici-
pants had poor quality of sleep (PSQI >5), although only 

24.6 % had reported sleep disturbances before the pan-
demic. The mean PSQI value was 7.5 ± 3.7 (Table 3). 
Well-being (based on WHO-5 score) was significantly 
correlated with sleep quality. Poor sleepers (PSQI >5) 
had significantly lower WHO-5 scores than good sleep-
ers (t-test =2.07, p =0.04). The negative correlation be-
tween WHO and PSQI total scores was also significant 
but moderate in magnitude (r =-0.34, p =0.01). No sta-
tistically significant difference between poor and good 
sleepers was observed in the PSS scores (Table 4).
PSS total score was negatively correlated with the WHO-
5 score (r =-0.63, p <0.001). Regarding the association 
between perceived stress and sleep quality, only a posi-
tive correlation between total PSS with the “Latency” 
dimension of the PSQI was observed (r =0.30, p =0.03), 
indicating that the higher PSS is accompanied by higher 
sleep latency time.

Table 1: General characteristics of the 74 employees work-
ing for Emergency Ambulance Personnel who completed 
the questionnaires and were included in the study.  

Variable n or mean ± SD %
Sex
     Male 55 74.3
     Female 19 25.7
Age (years) 47 ± 5
Family status
   Married/living to-
gether in relationship

63 85.1

   Divorced 7 9.5
   In relationship/not 
living together

1 1.4

   Single 2 2.7
Children
     Yes
     No

70
4

94.6
5.4

No of children 2 (1-3)*
Type of residence
     Apartment 42 56.8
     House 29 39.2
People living at the 
same apartment 
     1 4 5.5
     2 6 8.1
     3 18 24.3
     4+ 46 62.3
Type of education
     Technical and Voca-
tional school

57 77.0

     University 17 33.0
Occupation
     Rescuers/Ambu-
lance Crew

69 93.2

     Doctor/Nurse 3 4.1
     Other 2 2.7
Years of working ex-
perience 

15 ± 7

n: number, SD: standard deviation, *: median with minimum and 
maximum values in brackets.

Table 2: COVID-19-related medical characteristics and 
attitudes of the 74 participants regarding themselves, their 
families, and their colleagues.

Variable n or mean %
Belonging to a vulnerability group, based on medical 
history
Yes 9 13.0
No 20 87.0
Vulnerable member of the 
family
Yes 26 38.2
No 42 61.8
Vaccinated for COVID-19 (as of May 2021)
Yes 39 58.2
No 28 41.8
Moved to another residence during the pandemic to 
reduce exposure to COVID-19 of family members
Yes 20 29.4
No 48 70.6
Mandatory quarantine due to symptoms or close 
contact
Yes 10 15.4
No 55 84.6
COVID-19 infection
Yes 9 13.8
No 56 86.2
COVID-19 infection of a family member
Yes 11 17.9
No 54 83.1
COVID-19 infection of a colleague
Yes 52 80
No 13 20
Hospitalization
Yes 0 0
No 64 100
Hospitalization of a family member  
Yes 3 4.6
No 62 95.4
Hospitalization of a 
colleague
Yes 25 39
No 39 61
Death of a family member  
Yes 4 6.3
No 60 93.7
Death of a colleague
Yes 18 28.1
No 46 71.9

n: number of participants.
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Mental health during the pandemic
Most participants reported that their daily life had wors-
ened due to the COVID-19 restrictions. At the same time, 
feelings of anxiety and/or sadness, for most of the pe-
riod, during the pandemic, were intensified for 72 % of 
the sample, while more than half were also experiencing 
those feelings while answering the questionnaire. Feel-
ings of anxiety and/or sadness were not present before 
the pandemic for the vast majority of participants (88 %). 
However, almost none sought mental health specialists’ 
help to deal with the aforementioned feelings (Table 5).
About 63 % of the sample was not feeling safe in the 
work environment during the pandemic period. Approxi-
mately 85 % of the participants reported feeling stigma-

tized due to their work during the pandemic, and this 
was more prevalent among all women (100 % vs 78 % 
in men, p =0.048) (Table 4). Experiencing stigma was 
more frequently reported among those living in apart-
ment buildings who had to interact with neighbors, but 
this difference was not statistically significant. The ma-
jority of those experiencing stigma (64.8 %) noted that 
they experienced feelings of anxiety and/or sadness at the 
time of the study, compared to only 20 % among those 
not experiencing stigma (χ2 =7.25, p =0.008), and 78 % 
of them had the same feelings, more than usual, during 
most of the pandemic, compared to 40 % of those that 
did not feel stigmatized (χ2 =6.40, p =0.04). Eighty-five 
percent (85 %) of those having experienced stigma had a 
colleague infected by COVID-19, compared to 60 % of 
those who did not experience it; however, the difference 
was at the borderline of statistical significance (χ2 =3.51, 
p =0.06) (Table 4).
It should be noted that poor sleepers reported more fre-
quently feeling stigmatized due to their job compared to 
good sleepers, and the difference was statistically signifi-
cant (95 % vs 65 %, χ2 =8.8, p =0.03). They also reported 
that they experienced significantly more negative feel-
ings, such as anxiety and/or sadness, when they answered 
(χ2 =5.72, p =0.02) (Table 4). No other factors were found 
to play a statistically significant role in terms of sleep 
quality or stigma.

Discussion
Our study suggests that poor sleep quality during the 
third wave of the COVID-19 pandemic was present in the 
majority of the National Emergency Center employees 
in Thrace, NE Greece. Poor sleep quality was associated 
with more frequent negative feelings of sadness and/or 

Table 3: Scoring of the studied sample in the Pittsburgh 
Sleep Quality Index (total and subscales), the WHO-5 Well-
Being Index, and the Perceived Stress Scale.

Scale mean ± SD or n 
(%)

PSQI total score 7.5 ± 3.7
PSQI subscales
Quality 1.7 ± 0.9
Latency 1.3 ± 0.9
Duration 1.3 ± 0.8
Efficiency 0.9 ± 1.1
Disorder 1.4 ± 0.6
Medicine 0.3 ± 0.7
Dysfunctional 0.7 ± 0.8
PSQI categorical
Good sleepers (PSQI ≤5)
Poor sleepers (PSQI >5)

17 (23 %)
42 (71 %)

WHO-5 (0-25) 14.7 ± 5.3
PSS 23.7 ± 2.7

n: number, SD: standard deviation, PSQI:  Pittsburgh Sleep Quality 
Index, WHO-5:  WHO-5 Well-Being Index, PSS: Perceived Stress 
Scale.

Table 4: Stigmatization and sleep quality in relation to demographics, feelings of sadness/anxiety, and COVID-19 in the workplace.

Feeling stigma
(n =55)

Not feeling 
stigma
(n =10)

Good sleepers
(n =17)

Bad sleepers
(n =42)

Mean ± SD Mean ± SD p * Mean ± SD Mean ± SD p *
Age 47 ± 5 48 ± 6 0.44 46 ± 5 47 ± 6 0.52
Years at work 15 ± 8 14 ± 6 0.78 16 ± 4 14 ± 8 0.33
WHO-5 total score 14.4 ± 5.3 16.9 ± 5.4 0.22 16.9 ± 5.8 13.8 ± 4.9 0.04
PSS total score 24.2 ± 8.2 20.9 ± 6.1 0.26 14.4 ± 5.3 16.9 ± 5.4 0.22

n (%) n (%) n (%) n (%)
Sex            
Males 38 (69.1) 10 (100) 0.04^ 14 (82.4) 28 (66.7) 0.23Females 17 (30.9) 0 3 (17.7) 14 (33.3)
Feeling of anxiety and / or sadness for most of the pandemic?
More than usual 43 (78.2) 4 (40.0) 11 (64.7) 32 (76.2) 0.55
Same as usual 9 (16.4) 4 (40.0) 0.04 5 (29.4) 7 (16.7)
 Not at all 3 (5.5) 2 (20.0) 1 (5.9) 3 (7.1)
Feeling of anxiety and / or sadness now
Yes 35 (64.8) 2 (20.0) 0.008 6 (35.3) 29 (69.1) 0.02
No 19 (35.2) 8 (80.0) 11 (64.7) 13 (30.9)
Colleague with COVID
Yes 46 (85.2) 6 (60.0) 0.06 12 (70.6) 37 (88.1) 0.11No 8 (14.8) 4 (40.0) 5 (29.4) 5 (11.9)

Participants were divided in Good and Bad sleepers according to the total Pittsburgh Sleep Quality Index scores (cut off ≤5), WHO-5:  WHO-5 
Well-Being Index, PSS: Perceived Stress Scale, *: p value as a result of t-test or χ2 test for continuous and categorical variables, respectively, 
^: Fisher exact test was also performed and the p-value was 0.05.
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anxiety. In addition, experiencing stigma due to their oc-
cupation was more overt between poor sleepers and those 
having negative feelings such as sadness and/or anxiety 
during the pandemic period and at the time the question-
naire was answered. Perceived stress was correlated only 
with sleep latency time.
To our knowledge, our study was the first to evaluate the 
sleep disturbances of emergency ambulance personnel 
during the COVID-19 pandemic. A high prevalence of 
sleep disorders among the ambulance staff has been re-
ported previously, mainly due to the difficulty in coping 
with the demands of shiftwork23. However, in our sample, 
only a quarter had any already known sleep dysfunction, 
and the increased prevalence can be attributed to the ad-
verse conditions faced during the pandemic. This is in 
accordance with other studies exploring sleep disorders 
in front-line healthcare workers after the COVID-19 out-
break4,5,10,24-30. 
The negative correlations between WHO-5 and PSQI 

total scores, as well as between WHO-5 and PSS total 
scores, were statistically significant. These results agree 
with existing evidence which supports the association 
between poor sleep quality and poor quality of life and 
between perceived stress and poor well-being in front-
line health workers during the pandemic31,32.
Unexpectedly, perceived stress was significantly corre-
lated only with the “Latency” dimension of the PSQI, 
showing that higher stress levels are associated with in-
creased sleep onset latency. In a study conducted by Jah-
rami et al33 using the same tools as in the current study, no 
statistically significant linear association between PSQI 
and PSS scores was found for front- and non-front-line 
health workers. These results should be considered, giv-
en that the ambulance staff workers are trained to work 
under stress and maintain a stable emotional state, so 
their sleep difficulties are not caused by perceived stress. 
During the pandemic, Zhao et al34 used PSS and PSQI 
to assess perceived stress and sleep quality in the gen-

Table 5: Distress and mental health issues related to COVID-19
Variable n or mean %
Feeling of being avoided and stigmatized due to profession
Yes 55 84.6
No 10 15.4
Feeling of being rewarded for your profession
Yes 37 57.8
No 27 42.2
Need to resort more often to (during the pandemic):
Alcohol 6 8.8
Sedatives 1 1.5
Online gaming/gaming 7 10.3
Sports 24 35.3
None of the above 25 36.8
Many of the above 5 7.4
Experiencing anxiety and / or sadness during the study period
Yes 38 58.5
No 27 41.5
Feeling of anxiety and / or sadness for most of the pandemic?
More than usual 49 72.1
Same as usual 15 20.6
Not at all 5 7.4
Feeling safe at work environment during COVID-19                                 
Yes 24 37.5
No 40 62.5
In general, how has daily life been affected during the restriction measures
Better than before 5 7.2
The same as before 10 14.5
Worse than before 54 78.3
Reported history of sleep disorders (e.g. insomnia) before the pandemic
Yes 16 24.6
No 49 75.4
History of anxiety and / or depression before the pandemic
Yes 8 12.3
No 57 87.7
Needed help from a mental health professional for mental health issues related to the pandemic
Yes 2 3.0
No 63 97.0
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eral population in China and found that higher perceived 
stress was significantly associated with higher anxiety 
levels, which, in turn, were associated with lower sleep 
quality. In our study, no specific diagnostic tool was used 
to measure anxiety. Moreover, there was no statistically 
significant difference in the PSS scores between poor and 
good sleepers. 
A significant finding was the fact that most of the sample 
felt stigmatized because of their work, especially women 
during the pandemic. According to literature, stigma-
tizing attitudes towards first-line health professionals 
emerged during the pandemic as a social phenomenon35. 
The impact of stigma on first-line health professionals 
was significant in several aspects of their lives: being 
rejected in their neighborhood, being refused service in 
restaurants or taxis, and having thoughts of quitting their 
job36. Banerjee et al37, in a systematic review regarding 
the impact of the COVID-19 pandemic on psychoso-
cial health and well-being in South Asia, concluded that 
front-line healthcare workers experience sleep problems, 
stigmatization, chronic stress, and raised psychological 
burden. In our study, the feeling of being stigmatized was 
more prevalent in women than in men, indicating the in-
creased emotional burden among females and a vulner-
ability that can be attributed to increased anxiety and fear 
of infecting others. This finding is possibly linked to their 
role as family caregivers38,39.
Feeling stigmatized was more frequently reported among 
those living in apartment buildings. The proximity of the 
flats, the frequent interaction among the residents, and 
the common use of specific spaces (e.g., the elevator) 
may provoke fear, especially if it is known that a per-
son in the building is working with the risk of getting 
infected.
Another factor linked to the feeling of being avoided and 
stigmatized is having a colleague who got infected dur-
ing the pandemic. This can enhance any pre-existing self-
stigma, which stems from guilt, negative self-perception, 
and the current public perception of front-line healthcare 
workers40. An issue that needs special attention is the fact 
that coronavirus spreading in the workplace can increase 
the perceived lack of safety in the occupational setting. In 
our study, more than three-fifths of the sample felt unsafe 
while working during the pandemic. 
Feelings of anxiety or sadness were intensified during the 
pandemic for the majority of the sample. Poor sleepers 
reported that they experienced significantly more nega-
tive feelings, such as anxiety and/or sadness, at the time 
they answered. These are in line with previous studies, 
such as da Silva et al41, who also reported higher levels 
of anxiety, depression, and insomnia among healthcare 
professionals. Additionally, Della Monica et al42 con-
cluded that anxiety, depression, and stress were observed 
(as well as other mental disorders) in a similar kind of 
sample. Depression, anxiety, and insomnia, among oth-
ers, were also frequent in healthcare worker populations, 
according to the review of Hao et al43. Almost none of 
our study participants sought help from a mental health 

specialist for anxiety and/or sadness feelings or for sleep 
difficulties. Experiencing stigma could explain the lack 
of motivation to seek help or treatment when unwell44. 
Most of the workers experiencing stigma noted that they 
experienced feelings of anxiety and/or sadness at the time 
of the study and during the pandemic, compared to those 
not experiencing stigma. Stigma experience has a strong 
negative impact on health professionals. According to 
published literature, it has been significantly associated 
with a higher risk of manifesting symptoms of depres-
sion, anxiety, and insomnia45,46.
In our study, stigma appears to be a more potent factor 
related to poor sleep quality than perceived stress during 
the COVID-19 pandemic. High-risk Ambulance Service 
personnel should have easy and immediate access to ad-
equate psychological support. Strategies that take into 
account the negative impact of stigma on front-line staff 
well-being should be used in health care systems47.
Our study is subjected to some limitations, including 
small sample size, the use of self-rated questionnaires, 
and a low participation rate. It is unclear how responders 
differ from non-responders in terms of sleeping patterns 
or other characteristics, so that a possible bias might ex-
ist. In addition, anxiety levels that are also related to sleep 
disturbances were not assessed. Nevertheless, this is the 
first study in this occupational group that has used a line 
of validated questionnaires to investigate factors relating 
to sleep quality and feelings of well-being.

Conclusion
While first-line healthcare workers have been facing 
an already challenging job, COVID-19 created an even 
more demanding environment. Throughout the pandem-
ic, Ambulance Service Personnel seems to have suffered 
from poor sleep quality. Poor sleepers experience signifi-
cantly more negative feelings due to their jobs, such as 
anxiety and/or sadness and stigmatization. Adequate psy-
chological support must be easily accessed and urgently 
provided, targeting vulnerable populations so that they 
can overcome the mental burden of these difficult times.

Conflict of interest
The authors declare no conflict of interest. 

Acknowledgement
Panousis Ch. and Kalamara E. have contributed equally 
to this work.

References
1.  Abbas A, Al-Otaibi T, Gheith OA, Nagib AM, Farid MM, Walaa 

M. Sleep Quality Among Healthcare Workers During the CO-
VID-19 Pandemic and Its Impact on Medical Errors: Kuwait 
Experience. Turk Thorac J. 2021; 22: 142-148.

2.  Rasch B, Born J. About sleep’s role in memory. Physiol Rev. 
2013; 93: 681-766. 

3.  Akerstedt T, Fredlund P, Gillberg M, Jansson B. A prospective 
study of fatal occupational accidents -- relationship to sleeping 
difficulties and occupational factors. J Sleep Res. 2002; 11: 69-
71.

4.  Magnavita N, Garbarino S. Sleep, Health and Wellness at Work: 



HIPPOKRATIA 2021, 25, 3132

A Scoping Review. Int J Environ Res Public Health. 2017; 14: 
1347. 

5.  Jahrami H, BaHammam AS, Bragazzi NL, Saif Z, Faris M, Vi-
tiello MV. Sleep problems during the COVID-19 pandemic by 
population: a systematic review and meta-analysis. J Clin Sleep 
Med. 2021; 17: 299-313. 

6.  Liu Q, Luo D, Haase JE, Guo Q, Wang XQ, Liu S et al. The ex-
periences of health-care providers during the COVID-19 crisis 
in China: a qualitative study. Lancet Glob Health. 2020; 8: e790-
e798. 

7.  Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, 
Katsaounou P. Prevalence of depression, anxiety, and insomnia 
among healthcare workers during the COVID-19 pandemic: 
A systematic review and meta-analysis. Brain Behav Immun. 
2020; 88: 901-907. 

8. Xia L, Chen C, Liu Z, Luo X, Guo C, Liu Z, et al. Prevalence 
of Sleep Disturbances and Sleep Quality in Chinese Healthcare 
Workers During the COVID-19 Pandemic: A Systematic Re-
view and Meta-Analysis. Front Psychiatry. 2021; 12: 646342.

9.  Du J, Dong L, Wang T, Yuan C, Fu R, Zhang L, et al. Psycho-
logical symptoms among frontline healthcare workers during 
COVID-19 outbreak in Wuhan. Gen Hosp Psychiatry. 2020; 67: 
144-145.

10. Qi J, Xu J, Li BZ, Huang JS, Yang Y, Zhang ZT, et al. The evalu-
ation of sleep disturbances for Chinese frontline medical work-
ers under the outbreak of COVID-19. Sleep Med. 2020; 72: 1-4.

11. Vizheh M, Qorbani M, Arzaghi SM, Muhidin S, Javanmard Z, 
Esmaeili M. The mental health of healthcare workers in the CO-
VID-19 pandemic: A systematic review. J Diabetes Metab Dis-
ord. 2020; 19: 1967-1978. 

12. Yang S, Kwak SG, Chang MC. Psychological impact of COV-
ID-19 on hospital workers in nursing care hospitals. Nurs Open. 
2021; 8: 284-289. 

13. Fernandez R, Lord H, Halcomb E, Moxham L, Middleton R, 
Alananzeh I, et al. Implications for COVID-19: A systematic 
review of nurses’ experiences of working in acute care hospital 
settings during a respiratory pandemic. Int J Nurs Stud. 2020; 
111: 103637. 

14. Cabarkapa S, Nadjidai SE, Murgier J, Ng CH. The psychologi-
cal impact of COVID-19 and other viral epidemics on frontline 
healthcare workers and ways to address it: A rapid systematic 
review. Brain Behav Immun Health. 2020; 8: 100144.

15. Bennett P, Williams Y, Page N, Hood K, Woollard M. Levels of 
mental health problems among UK emergency ambulance work-
ers. Emerg Med J. 2004; 21: 235-236.

16. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer 
DJ. The Pittsburgh Sleep Quality Index: a new instrument for 
psychiatric practice and research. Psychiatry Res. 1989; 28: 193-
213.

17. Kotronoulas GC, Papadopoulou CN, Papapetrou A, Patiraki E. 
Psychometric evaluation and feasibility of the Greek Pittsburgh 
Sleep Quality Index (GR-PSQI) in patients with cancer receiv-
ing chemotherapy. Support Care Cancer. 2011; 19: 1831-1840. 

18. Perantoni E, Steiropoulos P, Siopi D, Amfilochiou A, Michaili-
dis V, Christoforatou K, et al. Validation of the Greek version of 
Pittsburg sleep quality questionnaire in a sleep lab population. 
Eur Respir J. 2012; 40: 903.

19. Cohen S, Kamarck T, Mermelstein R. A global measure of per-
ceived stress. J Health Soc Behav. 1983; 24: 385-396.

20. Katsarou A, Panagiotakos D, Zafeiropoulou A, Vryonis M, 
Skoularigis I, Tryposkiadis F, et al. Validation of a Greek ver-
sion of PSS-14; a global measure of perceived stress. Cent Eur J 
Public Health. 2012; 20: 104-109. 

21. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 
Well-Being Index: a systematic review of the literature. Psycho-
ther Psychosom. 2015; 84: 167-176.

22. Psychiatric Research Unit, WHO Collaborating Center for 
Mental Health. WHO (Five) Well-Being Index (WHO-5). Avail-
able at: https://www.psykiatri-regionh.dk/who-5/Documents/
WHO5_Greek.pdf, date accessed: 16/10/2021.

23. Tribis-Arrospe B, Ballesteros-Peña S, Abecia Inchaurregui LC, 
Egea-Santaolalla C, Guerra-Martin L, Álvarez Ruiz de Larri-
naga A. [Sleep quality and adaptation to shift-work among am-
bulance staff in the Basque Country]. An Sist Sanit Navar. 2020; 
43: 189-202.

24. Brito-Marques JMAM, Franco CMR, Brito-Marques PR, Mar-
tinez SCG, Prado GFD. Impact of COVID-19 pandemic on the 
sleep quality of medical professionals in Brazil. Arq Neurop-
siquiatr. 2021; 79: 149-155.

25. Herrero San Martin A, Parra Serrano J, Diaz Cambriles T, Arias 
Arias EM, Muñoz Méndez J, Del Yerro Álvarez MJ, et al. Sleep 
characteristics in health workers exposed to the COVID-19 pan-
demic. Sleep Med. 2020; 75: 388-394.

26. Stewart NH, Koza A, Dhaon S, Shoushtari C, Martinez M, Arora 
VM. Sleep Disturbances in Frontline Health Care Workers Dur-
ing the COVID-19 Pandemic: Social Media Survey Study. J 
Med Internet Res. 2021; 23: e27331.

27. García-Iglesias JJ, Gómez-Salgado J, Martín-Pereira J, Fagun-
do-Rivera J, Ayuso-Murillo D, Martínez-Riera JR, et al. Impacto 
del SARS-CoV-2 (Covid-19) en la salud mental de los profe-
sionales sanitarios: una revisión sistemática. Rev Esp Salud 
Pública. 2020; 94: e1-e20.

28. Yin Q, Sun Z, Liu T, Ni X, Deng X, Jia Y, et al. Posttraumatic 
stress symptoms of health care workers during the corona virus 
disease 2019. Clin Psychol Psychother. 2020; 27: 384-395.

29. Jiang F, Xiao Y, Dong H, Liu S, Guo F, Gong Z, et al. Sleep 
Quality in Medical Staffs During the Outbreak of Coronavirus 
Disease 2019 in China: A Web-Based Cross-Sectional Study. 
Front Psychiatry. 2021; 12: 630330.

30. Tasdemir Yigitoglu G, Yilmaz A, Yilmaz H. The effect of Co-
vid-19 on sleep quality, anxiety and depression on healthcare 
staff at a tertiary hospital in Turkey. Arch Psychiatr Nurs. 2021; 
35: 504-510. 

31. Stojanov J, Malobabic M, Stanojevic G, Stevic M, Milosevic 
V, Stojanov A. Quality of sleep and health-related quality of life 
among health care professionals treating patients with coronavi-
rus disease-19. Int J Soc Psychiatry. 2021; 67: 175-181.

32. Badahdah AM, Khamis F, Mahyijari NA. The psychological 
well-being of physicians during COVID-19 outbreak in Oman. 
Psychiatry Res. 2020; 289: 113053.

33. Jahrami H, BaHammam AS, AlGahtani H, Ebrahim A, Faris M, 
AlEid K, et al. The examination of sleep quality for frontline 
healthcare workers during the outbreak of COVID-19. Sleep 
Breath. 2021; 25: 503-511.

34. Zhao X, Lan M, Li H, Yang J. Perceived stress and sleep quality 
among the non-diseased general public in China during the 2019 
coronavirus disease: a moderated mediation model. Sleep Med. 
2021; 77: 339-345.

35. Adhikari SP, Rawal N, Shrestha DB, Budhathoki P, Banmala S, 
Awal S, et al. Prevalence of Anxiety, Depression, and Perceived 
Stigma in Healthcare Workers in Nepal During Later Phase of 
First Wave of COVID-19 Pandemic: A Web-Based Cross-Sec-
tional Survey. Cureus. 2021; 13: e16037. 

36. Carmassi C, Foghi C, Dell’Oste V, Cordone A, Bertelloni CA, 
Bui E, et al. PTSD symptoms in healthcare workers facing the 
three coronavirus outbreaks: What can we expect after the CO-
VID-19 pandemic. Psychiatry Res. 2020; 292: 113312.

37. Banerjee D, Vaishnav M, Rao TS, Raju M, Dalal PK, Javed A, 
et al. Impact of the COVID-19 pandemic on psychosocial health 
and well-being in South-Asian (World Psychiatric Association 
zone 16) countries: A systematic and advocacy review from the 
Indian Psychiatric Society. Indian J Psychiatry. 2020; 62: S343-
S353.

38. García-Fernández L, Romero-Ferreiro V, Padilla S, David 
López-Roldán P, Monzó-García M, Rodriguez-Jimenez R. Gen-
der differences in emotional response to the COVID-19 outbreak 
in Spain. Brain Behav. 2021; 11: e01934. 

39. Collantoni E, Saieva AM, Meregalli V, Girotto C, Carretta G, 
Boemo DG, et al. Psychological Distress, Fear of COVID-19, 
and Resilient Coping Abilities among Healthcare Workers in a 



HIPPOKRATIA 2021, 25, 3 133

Tertiary First-Line Hospital during the Coronavirus Pandemic. J 
Clin Med. 2021; 10: 1465.

40. Sachdeva A, Nandini H, Kumar V, Chawla RK, Chopra K. From 
stress to stigma - Mental health considerations of health care 
workers involved in COVID19 management. Indian J Tuberc. 
2022; 69: 590-595.

41. da Silva Neto RM, Benjamim CJR, de Medeiros Carvalho PM, 
Neto MLR. Psychological effects caused by the COVID-19 pan-
demic in health professionals: A systematic review with meta-
analysis. Prog Neuropsychopharmacol Biol Psychiatry. 2021; 
104: 110062.

42. Della Monica A, Ferrara P, Dal Mas F, Cobianchi L, Scannapie-
co F, Ruta F. The impact of Covid-19 healthcare emergency on 
the psychological well-being of health professionals: a review of 
literature. Ann Ig. 2022; 34: 27-44.

43. Hao Q, Wang D, Xie M, Tang Y, Dou Y, Zhu L, et al. Prevalence 
and Risk Factors of Mental Health Problems Among Healthcare 
Workers During the COVID-19 Pandemic: A Systematic Re-

view and Meta-Analysis. Front Psychiatry. 2021; 12: 567381.
44. Demirtaş-Madran HA. Exploring the Motivation Behind Dis-

crimination and Stigmatization Related to COVID-19: A Social 
Psychological Discussion Based on the Main Theoretical Expla-
nations. Front Psychol. 2020; 11: 569528. 

45. Khanal P, Devkota N, Dahal M, Paudel K, Joshi D. Mental 
health impacts among health workers during COVID-19 in a low 
resource setting: a cross-sectional survey from Nepal. Global 
Health. 2020; 16: 89.

46. Ramaci T, Barattucci M, Ledda C, Rapisarda V. Social Stigma 
during COVID-19 and its Impact on HCWs Outcomes. Sustain-
ability 2020; 12: 3834. 

47. Clark LV, Fida R, Skinner J, Murdoch J, Rees N, Williams J, et 
al. Mental health, well-being and support interventions for UK 
ambulance services staff: an evidence map, 2000 to 2020. Br 
Paramedic J. 2021; 5:  25-39.


