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Abstract. – OBJECTIVE: The current COVID-19 
pandemic has increased occupational stress for all 
healthcare providers, making job burnout one of 
the most common and largely unrecognized men-
tal health issues among healthcare professionals. 
Besides physicians and nurses, pharmacy practi-
tioners were “front-line” healthcare professionals 
with a critical and unique role in the public health 
crisis. Considering this, the aim of this study was to 
examine distress levels and the prevalence of job 
burnout among Serbian pharmacy practitioners in 
relation to the COVID-19 pandemic. 

SUBJECTS AND METHODS: This cross-section-
al online study was conducted in April and May of 
2020. A total of 176 pharmacy practitioners anony-
mously and voluntarily completed the two-section 
questionnaire, consisting of Copenhagen burnout 
inventory, CBI and 4DSQ Distress subscale. The 
two-section questionnaire was distributed online, 
among various social-media groups of pharmacy 
practitioners, as well as by personal contacts fol-
lowing the “snowball” sampling method.

RESULTS: Results revealed moderately high 
burnout scores in our sample. The majority of 
the participants showed signs of personal-relat-
ed job burnout, followed by work-related and cli-
ent-related burnout. A strongly elevated distress 
level was obtained in almost two-thirds of study 
respondents. In addition, a significant and high 
correlation of all CBI subscales with distress was 
found, as well as medium correlations with sleep 
duration shortening as a mediator between dis-
tress and job burnout.

CONCLUSIONS: Results of our study showed 
that job burnout significantly increased among 
pharmacy practitioners during the COVID-19 
pandemic. Furthermore, we discovered that 
stress has an indirect impact on study partici-
pants’ burnout via insufficient sleep.
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Introduction

Over the last two years, the current COVID-19 
pandemic has added new sources of occupational 
stress for all healthcare providers. As a result, 
the prevalence of various mental health disor-
ders, including job burnout, is increasing. This 
specific psychoemotional construct is character-
ized by emotional exhaustion, depersonalization, 
and diminished personal accomplishment, all of 
which are related to prolonged exposure to work 
stressors1,2. Previous research3-5 indicates that job 
burnout has become one of the most common and 
largely unrecognized mental health issues among 
healthcare professionals during the COVID-19 
pandemic. 

From the very beginning of the pandemic, 
pharmacy practitioners were “front-line” health-
care professionals with a critical and unique role 
in medication management6. Pharmacies were 
one of the few institutions that remained open 
and accessible to citizens during the COVID-19 
lockdown periods in the Republic of Serbia. This 
period will be remembered by a large number 
of citizens who waited in front of pharmacies 
to obtain face masks, disinfectants, hygienic 
gloves, and vitamin supplements. In a situation 
where healthcare institutions were overcrowded 
with COVID-19 patients, pharmacists quick-
ly became the most accessible healthcare ex-
perts. The pharmacy staff worked harder and 
more intensively, providing drug information to 
healthcare professionals, as well as counseling 
patients, educating them, and clarifying mis-
conceptions about COVID-19 treatment. They 
were also involved in drug supply management, 
infection control safety measures, adverse drug 
reactions (ADRs) monitoring and reporting, 
and providing empathy to frightened citizens7-9. 
These activities not only expanded the defined 
professional roles of pharmacists6,10, but also sig-
nificantly contributed to global pandemic con-
trol7. At the same time, the increased number 
of COVID-19 patients has created a new work-
load for pharmacists, significantly reducing the 
ability to control their own exposure to SARS-
CoV-2 virus. Increased infection exposure, work 
overload, and extended working hours have all 
contributed to the psychological distress experi-
enced by many pharmacists and pharmacy tech-
nicians3,11. Although the COVID-19 pandemic 
contributed to the spotlighting of pharmacists’ 
roles in the public health crises12, there are also 
negative consequences of working in pandemic 

conditions. Two years after the pandemic begun, 
pharmacy employees are facing with increased 
general morbidity, psychological burden, and 
increased prevalence of burnout13. Considering 
this, the aim of this study was to examine dis-
tress level and the prevalence of job burnout 
among Serbian pharmacy practitioners during 
the COVID-19 pandemic. In addition, we an-
alyzed the role of participants’ sleep duration 
shortening as a mediator between distress and 
burnout symptoms.

Subjects and Methods

This online, questionnaire-based cross-sec-
tional study was conducted between April 23rd 
and May 8th, 2020, during the first wave of 
COVID-19 pandemic in the Republic of Serbia. 
The two-section questionnaire was distributed 
online, among various social-media groups of 
pharmacy practitioners, as well as by person-
al contacts following the “snowball” sampling 
method. This research was approved by the 
Ethics Committee of the Faculty of Pharmacy, 
University of Business Academy in Novi Sad, 
Serbia. The questionnaire was completed anony-
mously and voluntarily. Respondents were given 
detailed information about the study’s objective 
and methodology in the questionnaire’s pream-
ble, and they were given the option to withdraw 
at any time. By clicking on the provided field 
in the preamble, each respondent indicated that 
they were familiar with the research’s purpose 
and conditions, as well as that they voluntarily 
agreed to complete the questionnaire (informed 
consent).

The first section of the questionnaire was Co-
penhagen burnout inventory, CBI14,15 which was 
used to measure fatigue and exhaustion related 
to job burnout. Originally, the authors proposed 
three subscales: work-related burnout (7 items), 
client-related burnout (6 items), and personal 
burnout (6 items). Personal burnout refers to phys-
ical and psychological fatigue that accumulates in 
a person during the course of a day. Work-re-
lated burnout refers to the level of exhaustion 
and fatigue that derive from work, whereas cli-
ent-related burnout refers to the exhaustion that 
is perceived as a consequence of interpersonal 
relationships with clients. The participants were 
asked to rate each of 19 statements on a five-point 
Likert scale (from never to always). Answers 
were scored as follows: never – 0 points, seldom 
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– 25 points, sometimes – 50 points, often – 75, 
and always – 100 points. The mean of all items 
on the particular scale represented burnout score: 
a score less than 50 points indicated no burnout, 
a score between 50 and 74 suggested moderate 
burnouts, and between 75 and 99 implied high 
burnout. Scores over 99 indicated severe burnout. 
CBI demonstrated high reliability on our sample 
(Cronbach α=0.91). 

The second section of the questionnaire was 
the Distress subscale from the Four-dimension-
al symptoms questionnaire16,17, which was used 
to assess symptoms of psychological distress. 
This scale is designed to measure distress levels 
among the working population based on 16 items 
and 5-point Likert scale for answering (from nev-
er to very often or constantly). The scale is scored 
as follows: “never” – 0 points, “sometimes” – 1 
point, and “regularly”, “often” or “very often or 
constantly”– 2 points. The total score on all items 
(0-32) represents the level of distress. Based on 
the results of an original study, if the score is 
10 or less, there are no signs of distress, if it is 
between 11 and 20, there is moderately elevated 
distress, and if it is higher than 20, strongly ele-
vated distress is present. 

Sleep duration was measured as participants’ 
estimation of their average sleep hours during the 
night. It was estimated both for the time before 
the pandemic and during the pandemic (in the 
past 7 days). Sleep shortening was calculated as 
the difference between sleep duration before and 
during pandemics.

All analyses were conducted in the R envi-
ronment for statistical computing (R Core Team, 
2019). In order to assess distress and burnout 
scores, we used frequency analyses based on the 
original scoring of the authors. The correlation 
analysis was performed to assess the relationship 
between used variables. Serial mediation analysis 
was used to test the direct effect of distress on 
burnout, performed by using Hayes’ PROCESS 
macro (Model 4, Hayes, 2018). The significant 
level was set at 0.05.

Results

A total of 176 pharmacy practitioners were in-
cluded in this study. The study sample consisted 
of 31 pharmacy specialists, 103 masters of phar-
macy, and 42 pharmacy technicians. All of them 
were employed in the pharmacies at the moment 
of research. According to Fritz and MacKinnon’s 
simulation study18, the required sample size to 
obtain statistical power of 0.8 to detect a half-way 
medium effect size (0.26) in mediation analysis 
for percentile bootstrap method is 162, so we con-
sidered a number of respondents in our sample 
to be satisfactory for further analyses. Females 
made up the majority of the sample (159; 90.3%), 
which is usual in studies involving healthcare 
professionals19. The average age of the respon-
dents was M = 40.55 years (ranged from 20 to 63). 
The length of service ranged between one month 
and 45 years (M = 14.79 years).

Results revealed moderately high burnout 
scores in our sample. The highest scores were ob-
tained for personal burnout (M = 66.36), followed 
by work-related (60.36), and lowest for client-re-
lated burnout (57.65). When different burnout 
categories are considered, the majority of the par-
ticipants showed signs of personal-related burn-
out (82.9%), followed by work-related burnout 
(73.9%), while client-related burnout was present 
in 2/3 of participants (66.5%). The mean distress 
score was 22.59, indicating strongly elevated dis-
tress. The majority of participants (61.9%) were 
in the strongly elevated distress category, 26.7% 
in the moderately distress category, while only 
11.4% of pharmacy residents showed no signs of 
distress. Categories of burnout and distress scores 
in examined sample are presented in Table I.

In order to statistically test the difference 
in sleep duration before and during a pandem-
ic, repeated measures analysis of variance was 
performed. It revealed significant differences in 
sleep duration (F (175.1) = 94.79, p < 0.001). 
There was a significant shortening of sleep du-
ration during the pandemic. The estimated mean 

Table I. Categories of burnout and distress scores in examined sample.

 Low Moderately High

CBI – Total 26 (14.8%) 94 (53.4%) 56 (31.8%)
Personal CBI 30 (17%) 74 (42%) 72 (41%)
Work-related CBI 46 (26.1%) 68 (38.6%) 62 (35.2%)
Client-related CBI 59 (33.5%) 60 (34.1%) 57 (32.4%)
Distress 20 (11.4%) 47 (26.7) 109 (61.9%)
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sleep duration among examined group of phar-
macy practitioners was 7.01 hours (±1.62) before 
the pandemic and 6.06 hours (±1.5) during a 
pandemic, making mean sleep shortening of 0.95 
hours (±1.29). Table II displays the descriptive 
statistics values and inter-correlation of all vari-
ables used in the study. 

Correlation analysis was implemented to test 
the relationship between the variables that were 
used. Results revealed a significant and high cor-
relation of all CBI subscales with distress, as well 
medium correlations with sleep duration shorten-
ing. Weak and negative, but still significant cor-
relations were found between CBI subscales and 
length of service. Additionally, distress scores 
were correlated positively with sleep shortening 
and negatively with length of service. By per-
forming three separate serial mediation analy-
ses, we tested the interrelation of stress, sleep 
shortening and burnout. Distress was used as a 
predictor, each of three CBI scores as criterion 
variable, and Sleep shortening as mediator vari-
able. Length of service was used as a covariate in 
the analysis. Results of serial mediation revealed 

significant models for personal burnout (R2 = 
0.42, F (172.2) = 61.97, p < 0.001), work-related 
burnout (R2 = 0.45, F (172.2) = 69.4, p < 0.001), 
and client-related burnout (R2 = 0.37, F (172.2) 
= 51.56, p < 0.001). Length of service revealed 
not to be a significant covariate in none of them. 
There was a significant direct effect of distress 
on personal burnout, as well and indirect via 
sleep shortening. The same pattern of results was 
obtained for Work-related CBI and Client-related 
CBI as criterion variables. All results, direct and 
indirect effects, are presented in Figure 1. 

Discussion

A few months after the pandemic crisis began, 
the first reports from China highlighted the in-
creased workload and importance of community 
pharmacy staff in dispensing drugs, advising cit-
izens, managing chronic diseases, educating pa-
tients, and providing psychological support to the 
community during the COVID-19 pandemic20. 
During the first year of the COVID-19 pandemic, 

Table II. Descriptive statistics values and inter-correlation of used variables.

 M S.D. 1 2 3 4 5 6 7

1. CBI 61.32 22.27  0.90** 0.97** 0.92** 0.68** 0.37** -0.20
2. Personal 66.36 21.24 0.90**  0.85** 0.70** 0.65** 0.31** -0.15*
3. Work-related 60.96 24.09 0.97** 0.85**  0.83** 0.66** 0.40** -0.18*
4. Client-related 57.65 26.39 0.92** 0.70** 0.83**  0.59** 0.30** -0.21**
5. Distress 22.59 8.78 0.68** 0.65** 0.66** 0.59**  0.25** -0.17*
6. Sleep shortening 0.95 1.3 0.37** 0.31** 0.40** 0.30** 0.25**  -0.06
7. Lenght of service 14.79 10.69 -0.20 -0.15* -0.18* -0.21** -0.17* -0.06 

Figure 1. Results of mediation analysis. Coefficients represent unstandardized values (B); S.E. – Standard error; *Direct 
effect; **Indirect effect via sleep shortening.
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community pharmacists in the Serbian Auton-
omous Province of Vojvodina faced increased 
workload, increased workflow, more unpleasant 
client behavior, and increased care for their own 
and their families’ health21. Extraordinary pan-
demic circumstances positioned pharmacists on 
the “front lines” of the COVID-19 disease fight. 
This resulted in a higher prevalence of negative 
psychological responses in this population of 
healthcare professionals, primarily in the form 
of psychological distress and job burnout9,22,23. 
This claim is also supported by the findings of 
our study, which show a significantly increased 
level of psychological distress and burnout among 
pharmacy staff working in pandemic conditions. 
The majority of participants showed signs of 
personal-related burnout (82.9%), followed by 
work-related burnout (73.9%), while client-relat-
ed burnout was present in 2/3 of participants 
(66.5%). At the same time, 88.6% of pharma-
cy practitioners in the examined sample report-
ed increased levels of psychological distress. In 
comparison, Jocić et al24,25 estimate the risk of 
burnout among Serbian pharmacists to be 18.1-
44.4% in non-pandemic studies published in 2014 
and 2018. 

Given that the pharmacy staff in Serbia is 
predominantly female, it appears that they are 
predisposed to burnout and mental health de-
terioration. Although gender differences were 
not examined in this study due to the small 
number of male respondents, previous research26 
has shown that emotional exhaustion as a form 
of burnout is more prevalent in women than 
in men, where depersonalization predominates. 
Several burnout studies27,28 conducted in pan-
demic conditions have yielded similar results, 
according to the bibliographic sources. Another 
sociodemographic factor, length of service, was 
found to be important in explaining burnout. 
However, this significance was determined at 
the level of correlation, but it did not prove 
significant in mediation analysis. This finding 
was most likely obtained as a result of a well-
known correlation between longer professional 
experience and a lower level of distress26. Con-
sidering this, length of service cannot be con-
sidered as an independent burnout-related factor 
in a model examining the impact of distress on 
professional exhaustion. Khasne et al27 discov-
ered that younger employees (21-30 years old) 
experienced greater personal and professional 
burnout during the pandemic. At the same time, 
a Portuguese study28 found that employees with 

more work experience cope better with stress 
and have lower burnout rates. 

Further data analysis revealed a significant 
reduction in sleep duration during the pandemic 
compared to the non-pandemic period. Accord-
ing to Maslach and Leiter29, the most important 
factor that causes job burnout is a workload 
that exceeds employees’ physical capacity and 
leads to reduced physiological capabilities for 
psychophysical recovery. In the context of the 
current pandemic situation, the results of pre-
vious studies30 indicate a higher prevalence of 
sleep disorders and a decrease in the quality 
of sleep among healthcare professionals who 
are on the “front-line”. In a 2020 international 
burnout study, Kim et al31 discovered that great-
er sleep problems and a high level of burnout 
were strongly associated with a higher risk of 
COVID-19 among healthcare professionals. Sau-
di Arabian research found a significant increase 
in anxiety and poor sleep quality among medi-
cal staff caring for COVID-19 patients in June 
and July 2020, including pharmacists32. Another 
study33 on the incidence of insomnia among 
physicians treating COVID-19 disease showed 
that the majority of participants had sleep issues, 
both insufficient sleep duration and unsatisfac-
tory quality of sleep, which affected physical 
and mental functioning. Furthermore, a study 
involving Turkish nurses also found a link be-
tween insomnia, job burnout, and an increased 
risk of COVID-1934. According to the findings 
of these studies, sleep duration shortening, and 
job burnout may be considered as significant 
risk factors for COVID-19 in the population of 
healthcare providers.

In addition, we wanted to investigate the 
complex relationship between distress, sleep 
deprivation, and burnout symptoms. It was dis-
covered that stress has a direct effect on burn-
out, as expected. In response to demand, stress 
causes increased psychological and physical 
activation, and an activated hypothalamic-pi-
tuitary-adrenal (HPA) system is incompatible 
with normal sleep20,35. An American national 
study from 2018 confirmed the distinct cor-
relation between sleep quality, stress, and de-
pressive symptoms, identifying stress as the 
strongest predictor of depressive symptoms in 
pharmacy employees, while a sufficient num-
ber of hours of sleep was identified as the stron-
gest anti-depressive protective factor36. This 
finding has been supported by similar studies 
involving healthcare professionals20,37.
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Conclusions

Given the high mean scores for personal, 
work-related, and client-related burnout in the 
examined sample, it can be concluded that job 
burnout significantly increased among pharmacy 
practitioners during the COVID-19 pandemic. 
Furthermore, we discovered that stress has an 
indirect impact on burnout through insufficient 
sleep. The study’s findings indicate that there is 
an urgent need to develop and implement pro-
grams to prevent and eliminate the consequences 
of stress caused by pharmacy staff’s work in a 
pandemic condition, in order to prevent health 
disorders, reduce work absenteeism, and, finally, 
improve quality of the service.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

  1)  Živanović  DB,  Javorac  JM,  Knežević  JD.  Burn-
out syndrome among critical care nurses. Hospi-
tal  Pharmacology-International  Multidisciplinary 
Journal 2019; 6: 848-856. 

  2)  De Sio S, Buomprisco G, Perri R, Bruno G, Muc-
ci N, Nieto HA, Trovato Battagliola E, Cedrone F. 
Work-related stress risk and preventive measures 
of mental  disorders  in  the medical  environment: 
an umbrella review. Eur Rev Med Pharmacol Sci 
2020; 24: 821-830.

  3)  Lewis  S,  Willis  K,  Bismark  M,  Smallwood  N.  A 
time for self-care? Frontline health workers’ strat-
egies  for  managing  mental  health  during  the 
COVID-19 pandemic. SSM Ment Health 2022; 2: 
100053.

  4)  Sadek  J,  MacDonald  B,  Streeter  B.  Stress  and 
burnout  among  mental  health  staff  during  the 
COVID-19  pandemic.  Clin  Invest Med  2021;  44: 
E2-10.

  5)  Youssef  D,  Youssef  J,  Hassan  H,  Abou-Abbas 
L. Prevalence and risk factors of burnout among 
Lebanese  community  pharmacists  in  the  era  of 
COVID-19 pandemic: results from the first nation-
al  cross-sectional  survey.  J  Pharm  Policy  Pract 
2021; 14: 111.

  6)  Visacri MB, Figueiredo IV, Lima TM. Role of phar-
macist during the COVID-19 pandemic: a scoping 
review. Res Social  Adm Pharm  2021;  17:  1799-
1806.

  7)  Mallhi  TH,  Liaqat  A,  Abid  A,  Khan  YH,  Alotai-
bi  NH,  Alzarea  AI,  Tanveer  N,  Khan  TM.  Mul-
tilevel  engagements  of  pharmacists  during  the 
COVID-19 pandemic: the way forward. Front Pub-
lic Health 2020; 8: 561924.

  8)  Bragazzi NL, Mansour M, Bonsignore A, Ciliber-
ti R. The role of hospital and community pharma-
cists in the management of COVID-19: towards an 
expanded definition of the roles, responsibilities, 
and duties of  the pharmacist. Pharmacy  (Basel) 
2020; 8: 140.

  9)  Rojnić Palavra  I, Bodor D, Ostojić J, Štimac Gr-
bić D, Rojnić Kuzman M. SARS-CoV-2 coronavi-
rus pandemic: now is the right time to stop smok-
ing. Psychiatr Danub 2020; 32: 308-309.

10)  Lučić  MM,  Milošević  NP,  Martić  NB,  Paut-Kus-
turica  MM,  Jovančević  VM,  Ubavić  MB,  Todor-
ović NB, Krajačić DJ, Rašković AL. The role of a 
pharmacist in pharmacovigilance system. Hospi-
tal  Pharmacology-International  Multidisciplinary 
Journal 2018; 5: 715-727.

11)  Elbeddini  A,  Wen  CX,  Tayefehchamani  Y,  To 
A. Mental  health  issues  impacting  pharmacists 
during  COVID-19.  J  Pharm  Policy  Pract  2020; 
13: 46.

12)  Goff DA, Ashiru-Oredope D, Cairns KA, Eljaaly K, 
Gauthier TP, Langford BJ, Mahmoud SF, Messi-
na AP, Michael UC, Saad T, Schellack N. Global 
contributions of pharmacists during the COVID-19 
pandemic. J Am Coll Clin Pharm 2020; 10.1002/
jac5.1329.

13)  Johnston  K,  O’Reilly  CL,  Cooper  G,  Mitchell  I. 
The burden of COVID-19 on pharmacists.  J Am 
Pharm Assoc (2003) 2021; 61: e61-e64.

14)  Kristensen  TS,  Borritz  M,  Villadsen  E,  Chris-
tensen KB. The Copenhagen Burnout Inventory: 
a new tool for the assessment of burnout. Work & 
Stress 2005; 19: 192-207.

15)  Živanović M, Borjanić Bolić E, Vukčević Markov-
ić M. Psychometric properties and structural va-
lidity  of  the Serbian  version of  the Copenhagen 
Burnout Inventory (CBIser). SAGE Open 2021; 11: 
21582440211048889.

16)  Terluin B, Rhenen WV, Schaufeli WB, De Haan 
M.  The  Four-Dimensional  Symptom  Question-
naire (4DSQ): measuring distress and other men-
tal health problems in a working population. Work 
& Stress 2004; 18: 187-207.

17)  Kalaj V, Jelić D, Berat N, Popov B. Šta predviđa 
pozitivne,  a  šta  negativne  indikatore  stresnog 
odgovora  kod  zaposlenih?  Test  modela  organi-
zacijskog  zdravlja  (In  Serbian).  Primenjena  psi-
hologija 2011; 4: 279-294.

18)  Fritz MS, Mackinnon DP. Required sample size to 
detect the mediated effect. Psychol Sci 2007; 18: 
233–239.

19)  Milutinović D, Grujić N, Jocić N. Identification and 
analysis of stress factors at nursing workplace: a 
comparative  study  of  four  clinical  departments. 
Med Pregl 2009; 62: 68-73.

20)  Zhang C, Yang L, Liu S, Ma S, Wang Y, Cai Z, Du 
H, Li R, Kang L, Su M, Zhang J, Liu Z, Zhang B. 
Survey of insomnia and related social psycholog-
ical  factors  among medical  staff  involved  in  the 
2019 Novel Coronavirus Disease outbreak. Front 
Psychiatry 2020; 11: 306.



The COVID-19 pandemic – related job burnout among Serbian pharmacists

2645

21)  Jovičić-Bata J, Pavlović N, Milošević N, Gavarić 
N,  Goločorbin-Kon  S,  Todorović  N,  Lalić-Popo-
vić M. Coping with  the burden of  the COVID-19 
pandemic: a cross-sectional study of community 
pharmacists  from Serbia. BMC Health Serv Res 
2021; 21: 304.

22)  Tintori A, Cerbara L, Ciancimino G, Crescimbene 
M, La Longa F, Versari A. Adaptive behavioural 
coping strategies as reaction to COVID-19 social 
distancing  in  Italy.  Eur Rev Med Pharmacol  Sci 
2020; 24: 10860-10866.

23)  Backhaus  I,  Sisenop F, Begotaraj  E, Cachia  J, 
Capolongo S, Carta MG, Jakubauskiene M, Je-
vtic M, Nakov V, Pirlog MC, Grbic DS, Vinko M, 
Kusturica MP, Morganti A, Lindert J. Resilience 
and coping with COVID-19: the COPERS study. 
Int J Public Health 2021; 66: 1604007.

24)  Jocić D, Krajnović D. State anxiety, stress and 
burnout  syndrome among  community  pharma-
cists:  relation  with  pharmacists’  attitudes  and 
beliefs.  Indian  J  Pharm  Educ  Res  2014;  48: 
9-15.

25)  Jocić  D,  Đonović  N,  Krajnović  D,  Stefanović  S, 
Stojkov S, Kocić S. Cultural adaptation and exam-
ination of metric characteristics shirom-melamed 
burnout  questionnaire  (smbq)  on  a  sample  of 
pharmacists in Serbia. Indian J Pharm Educ Res 
2018; 52: 166-180.

26)  Adam S, Mohos A, Kalabay L, Torzsa P. Poten-
tial  correlates  of  burnout  among  general  practi-
tioners and residents  in Hungary:  the significant 
role of gender, age, dependant care and experi-
ence. BMC Fam Pract 2018; 19: 193.

27)  Khasne RW, Dhakulkar BS, Mahajan HC, Kulkar-
ni AP. Burnout among healthcare workers during 
COVID-19  pandemic  in  India:  results  of  a  ques-
tionnaire-based  survey.  Indian  J  Crit  Care  Med 
2020; 24: 664-671.

28)  Duarte I, Teixeira A, Castro L, Marina S, Ribeiro C, 
Jácome C, Martins V, Ribeiro-Vaz I, Pinheiro HC, 
Silva AR, Ricou M, Sousa B, Alves C, Oliveira A, 

Silva P, Nunes R, Serrão C. Burnout among Por-
tuguese healthcare workers during the COVID-19 
pandemic. BMC Public Health 2020; 20: 1885.

29)  Maslach  C,  Leiter  MP.  Early  predictors  of  job 
burnout and engagement.  J Appl Psychol 2008; 
93: 498-512.

30)  Qi J, Xu J, Li BZ, Huang JS, Yang Y, Zhang ZT, 
Yao DA, Liu QH, Jia M, Gong DK, Ni XH, Zhang 
QM, Shang FR, Xiong N, Zhu CL, Wang T, Zhang 
X. The evaluation of sleep disturbances  for Chi-
nese  frontline  medical  workers  under  the  out-
break of COVID-19. Sleep Med 2020; 72: 1-4.

31)  Kim  H,  Hegde  S,  LaFiura  C,  Raghavan  M,  Lu-
ong E, Cheng S, Rebholz CM, Seidelmann SB. 
COVID-19 illness in relation to sleep and burnout. 
BMJ Nutr Prev Health 2021; 4: 132-139.

32)  Alboghdadly A, Saadh MJ, Kharshid AM, Shaa-
lan  MS,  Alshawwa  SZ.  Assessment  of  anxiety 
level  and  sleep  quality  of  medical  staff  treating 
patients with COVID-19. Eur Rev Med Pharmacol 
Sci 2022; 26: 312-319.

33)  Abdulah DM, Musa DH.  Insomnia and  stress of 
physicians during COVID-19 outbreak. Sleep Med 
X 2020; 2: 100017.

34)  Aydin Sayilan A, Kulakaç N, Uzun S. Burnout lev-
els  and  sleep  quality  of  COVID-19  heroes.  Per-
spect Psychiatr Care 2021; 57: 1231-1236.

35)  Akerstedt  T.  Psychosocial  stress  and  impaired 
sleep.  Scand  J  Work  Environ  Health  2006;  32: 
493-501. 

36)  Williams E, Martin SL,  Fabrikant  A.  Factors  as-
sociated  with  depressive  symptoms  in  pharma-
cy residents. Am J Health Syst Pharm 2018; 75: 
1973-1981.

37)  Cappadona R, De Giorgi A, Boari B, Tiseo R, Lo-
pez-Soto  PJ,  Fabbian  F,  Manfredini  R.  Nurses, 
sleep disturbances, desynchronization of circadi-
an  rhythms, and performance: a dangerous  liai-
son? A narrative mini-review. Eur Rev Med Phar-
macol Sci 2021; 25: 6924-6933.


