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Background: PTSD (Post-traumatic stress disorder, PTSD) had a great impact on health care workers
during the COVID-19 (Corona Virus Disease 2019, COVID-19). Better knowledge of the prevalence of PTSD
and its risk factors is a major public health problem. This study was conducted to assess the prevalence
and important risk factors of PTSD among medical staff during the COVID-19.
Methods: The databases were searched for studies published during the COVID-19, and a PRISMA
(preferred reporting items for systematic review and meta-analysis) compliant systematic review
(PROSPERO-CRD 42021278970) was carried out to identify articles from multiple databases reporting the
prevalence of PTSD outcomes among medical staff. Proportion random effect analysis, I2 statistic, quality
assessment, subgroup analysis, and sensitivity analysis were carried out.
Results: A total of 28 cross-sectional studies and the PTSD results of doctors and nurses were summa-
rized from 14 and 27 studies: the prevalences were 31% (95% CI [confidence interval, CI]: 21%e40%) and
38% (95% CI: 30%e45%) in doctors and nurses, respectively. The results also showed seven risks
(p < 0.05): long working hours, isolation wards, COVID-19 symptoms, nurses, women, fear of infection,
and pre-existing mental illness. Two factors were of borderline significance: higher professional titles
and married.
Conclusion: Health care workers have a higher prevalence of PTSD during COVID-19. Health departments
should provide targeted preventive measures for medical staff away from PTSD.
� 2022 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

With the pandemic of COVID-19 (Corona Virus Disease 2019,
COVID-19), unprepared medical staff have to stick to the front line
to fight against the disease epidemic. The extreme working envi-
ronment and the large number of cases and death rates have
resulted in a heavy burden on medical staff [1]; these will have a
psychological impact on the medical staff, such as the lack of pro-
tective equipment, cooperation with new teams in a new envi-
ronment, fear of being infected or infected patients or infecting
their familymembers in the process of work, making difficult moral
choices in priority care, and the sense of helplessness of losing
social support in isolation space [2e6]. Some studies have
0; Ping Yuan: https://orcid.org/00
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c-nd/4.0/).
confirmed that during COVID-19, the prevalence of anxiety and
depression among medical-related personnel was relatively high
[7e9], and there was an urgent need to prevent and treat common
psychological problems in this population. Moreover, existing
studies have shown that this outbreak can cause the occurrence of
PTSD [10e12].

Post-traumatic stress disorder (PTSD) refers to the emotions and
thoughts that result from traumatic events or negative events that
cause individual mental and physical pain and anxiety [13]. After
receiving such a trauma, the traumatized person will show symp-
toms such as traumatic repetitive experience, emotional numbness,
typical avoidance behavior, and increased alertness, which seri-
ously affects the social function of the patient [14]. Some patients
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Fig. 1. PRISMA flowchart depicting the selection process of included studies.
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also show abuse of addictive substances, aggressive behavior, self-
harm, or suicidal behavior [15]. At the same time, depressive
symptoms are also common accompanying symptoms in many
PTSD patients.

Medical staff play an important role in the fight against the
epidemic and face the virus, and medical and healthcare facilities
are overwhelmed. Medical staff have exerted tremendous pressure
to meet the needs of the people, which has caused adverse effects
on mental health. The working environment and working condi-
tionsmake themmore susceptible to new coronary pneumonia and
traumatic post-stress disorder [16e19]. Many factors can affect the
psychological status of medical staff. Maintaining the mental state
and medical conditions of medical staff who are responsible for the
treatment of patients with coronavirus infection is essential to
maintaining the quality of appropriate medical care services
[20,21].

During the rapid transmission of COVID-19, scientific re-
searchers have published a large number of relevant studies. Up to
now, an urgent task is to obtain an overview of PTSD of medical
workers around the world through the integration of these
data and to understand and support the situation of PTSD of
medical workers in a timely manner. The medical security service is
very important, so the top priority is to solve the problem of PTSD
prevalence among medical staff. In the previously published meta-
analysis [22e25], the impact on the mental health of medical staff
of different races during the COVID-19 pandemic was partly
mentioned while not consistent. Some studies pointed out that the
distribution areas were different; races were different, the mode of
education and income were different, the fear of infection and the
lack of confidence in the vaccine were related to the changes in the
mental state [26,27].

During the COVID-19 pandemic, though most medical students
were systematically trained and normatively managed to reduce
the high-risk factors of contact with COVID-19 patients, they were
asked to keep far away from the front-line of COVID-19 defense as
they were inexperienced and needed protection. Therefore, medi-
cal students were not included in this study. As there are various
diagnostic methods for PTSD, this meta-analysis is to present the
prevalence of PTSD among medical staff and the differences in the
prevalence of PTSD between doctors and nurses in different races,
and to explore the prevalence of different assessment tools and the
risk factors that cause PTSD in medical staff.

2. Method

The research protocol of this study has been registered with the
International Prospective Register of Systematic Reviews (PROS-
PERO) with the registration number CRD420278970.

2.1. Search process

Original articles were searched from English-language paper-
based databases such as PubMed, Cochran, Web of Science, Scopus,
and the Chinese paper-based databases, including CNKI(China
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national knowledge infrastructure), VIP(Weipu), and WanFang.
Effective search terms were extracted from relevant articles and
medical subject words (MeSH) and combined them to use with
keywords. The search terms include: Medical staff, Health care
worker, Nurse, Doctor, Novel coronavirus pneumonia, COVID-19,
Post-traumatic stress disorder, Mental disorders, PTSD, and us-
ing full-text search methods perform a search.

2.2. Inclusion and exclusion criteria

Inclusion criteria: (1) Reported the prevalence and/or risk
factors of PTSD among doctors and/or nurses in many countries;
(2) Used validated tools to evaluate doctors or nurses; (3) Can
obtain sample size and prevalence.

Exclusion criteria: (1) Provide comprehensive prevalence other
than medical staff; (2) Duplicate literature; (3) Low-quality liter-
ature with a score below 14; (4) Qualitative research, systematic
review, case analysis, news reports, letters et al.

2.3. Quality evaluation and data extraction

Twomembers independently conducted literature reading and
data extraction according to the literature inclusion and exclusion
criteria. If there were differences, they were resolved through
consultation with a third researcher. A self-designed data
extraction table was used to extract from the included studies:
first author, publication year, country, design type, research loca-
tion, survey tool, sample size and prevalence of doctors and (or)
nurses, and risk factors. The quality of the included studies was
evaluated using the JBI scale [28,29], which consists of 10 ques-
tions. If the score is greater than 70% of the total score of 20, it can
be considered that the risk of bias is low.

2.4. Statistical analysis

This meta-analysis was performed using Stata 14.0 software,
and Q test was used for heterogeneity test. If p� 0.10 and I2� 50%,
the fixed effects model was used. Otherwise, the random-effects
model was used. This study also used sensitivity analysis and
subgroup analysis to assess the source of heterogeneity. The Egger
test was used to evaluate the publication bias, and the difference
was statistically significant with p < 0.05.

3. Results

3.1. Research characteristics and quality evaluation

A total of 4,573 articles were retrieved from the English and
Chinese databases. First, 1,391 duplicate articles were excluded.
Then, 3,050 articles were excluded based on titles and abstracts.
After screening the full text of the remaining 132 articles, the
research subjects did not meet the requirements, the sample size
of doctors or nurses and the prevalence of PTSD have not been
obtained, and the low quality of the literature excluded 104 arti-
cles. Finally, a total of 28 full-text articles that met the inclusion
and exclusion criteria were included (Fig. 1).

Table 1 shows the basic characteristics of the included studies.
These articles published reports on the prevalence of doctors and
nurses of different races (Asian, Caucasian). Fourteen studies
could obtain doctors’ PTSD prevalence and sample size, 27 items
the prevalence and sample size of nurses’ PTSD could be obtained
in the research; five studies [30e34] used offline self-filled
questionnaires to conduct surveys, and the remaining 23 studies
[14,10e12,35e53] were investigated online through the Internet.
All studies were cross-sectional studies. The total sample size was



Fig. 2. Pooled prevalence of PTSD among doctors.
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20,891 people. Doctors and nurses accounted for 22.07% and
77.93%, respectively, and there are 15 studies related to Asians and
13 studies related to Caucasians.

Moreover, all studies have used validated scales with specific
cut-off values, such as the Event Impact Scale (IES-R), Post-trau-
matic Stress Disorder Screening Scale (PCL-C), list of post-traumatic
stress symptoms (PTSS-14), 5th edition of the Post-traumatic Stress
Disorder Screening Scale (PCL-5). The quality of each study was
evaluated according to the JBI scale. After excluded lower-quality
studies, the quality score ranged from 15 to 19, and 28 studies
were finally included.

3.2. Meta-analysis of the prevalence of PTSD

This study used the random-effects model. Fourteen 14 studies
evaluated the prevalence of PTSD among doctors, and the overall
combined prevalence of PTSD was 31% (95% CI: 21%e40%), which
was significantly heterogeneous (Q ¼ 753.01, df ¼ 13) (Fig. 2).
Common study of 27 items evaluated the prevalence of PTSD
among nurses, and the overall combined prevalence of PTSD was
38% (95% CI: 30%e45%), which was significantly heterogeneous
(Q ¼ 3179.59, df ¼ 26) (Fig. 3).

3.3. Subgroup analysis

Doctors and nurses conducted subgroup analysis, respectively.
Doctors (Asian: 44%, Caucasian: 26%) have different prevalence
rates among different races, and nurses (Asian: 35%, Caucasian:
40%) also have different prevalence rates among different races. In
the subgroup analysis of evaluation tools, the prevalence rates of
the three evaluation tools were significantly different (c2 ¼ 451.52,
p < 0.01). Studies involving prevalence in China include 15 studies
(Table 2).
3.4. Risk factors for PTSD

The included studies involve a large number of relevant risk
factors. If there were extra or equal to two studies involving the
same risk factor and the odds ratio (OR) value and 95% confidence
interval were provided, this factor would be extracted. The results
mentioned nine factors: long working hours, isolation wards,
COVID-19 symptoms, nurses, higher professional titles, married,
women, fear of infection, and pre-existing mental illness (Table 3).
After the summary of OR value, a total of seven factors were sta-
tistically significant and two factors approached significance.
Among seven risk factors: long working hours (1.43, 95% CI: 1.23e
1.67), isolationward (1.56, 95% CI: 1.25e1.94), women (1.65, 95% CI:
1.40e1.94) and pre-existing mental illness (2.19, 95% CI: 1.83e2.62)
adopted the fixed-effects model; COVID-19 symptoms (2.38, 95%:
1.09e5.22), nurses (1.74, 95% CI: 1.05e2.89), fear of infection (2.00,
95% CI: 1.15e3.48) adopted the random-effects model. Two factors:
higher professional titles (2.24, 95% CI: 0.90e5.56, p ¼ 0.08) and
married (3.35, 95% CI: 0.87e12.79, p ¼ 0.08) were of borderline
significance, which adopted the random-effects model. Suffering



Fig. 3. Pooled prevalence of PTSD among nurses.
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from COVID-19 symptoms was ranked the top risk factor, and
working long hours was the weakest risk factor among the signif-
icant factors.
3.5. Publication bias and sensitivity analysis

An Egger’s publication bias plots [54]were carried out to detect
the presence of publication bias. Egger’s results showed that pub-
lication bias was nonsignificant for doctors and nurses’ PTSD:
doctors (t ¼ 1.00, p ¼ 0.339), nurses (t ¼ 1.34, p ¼ 0.194), indicating
that there was nonsignificant publication bias. According to the
Table 2
Pooled prevalence of various subgroup categories of PTSD among medical staff

Variable Doctor Nu

Asian Caucasian Asian

No. of studies 4 10 15

No. of participants 3,055 4,611 9,862

No. of positive cases 1,020 1,343 3,704

X2(P) 15.65 (<0.01) 17.76 (<0.01)

Prevalence (95%CI) 0.44 (0.10,0.78) 0.26 (0.20,0.31) 0.37 (0.30,0.45)

Heterogeneity

I2(%) 99.1 93.9 99.3

P <0.01 <0.01 <0.01

Q 342.06 142.27 2070.40
results of sensitivity analysis, none of the studies of doctors and
nurses had a significant impact on the combined overall prevalence
of doctors and nurses.
4. Discussion

4.1. The reason for the high prevalence of PTSD

This meta-analysis separately assessed the prevalence of PTSD
among doctors and nurses during the pandemic period of COVID-
19. Compared with the general population, the symptoms of
rse IES-R PCL-5 PCL-C

Caucasian

12 15 6 6

12,604 9,554 5,420 2,241

4,391 3,765 1,573 396

451.52 (<0.01)

0.34 (0.24,0.45) 0.46 (0.35,0.58) 0.31 (0.16,0.46) 0.20 (0.12,0.28)

98.7 99.3 98.7 95.8

<0.01 <0.01 <0.01 <0.01

741.81 1966.97 303.47 117.75



Table 3
Meta-analysis of risk factors for PTSD among medical staff

Risk factors Mentioned articles OR (95% CI) Model p Heterogeneity

p I2 (%)

Long working hours 3 1.43 (1.23e1.67) fixed <0.01 0.17 43

Isolation wards 3 1.56 (1.25e1.94) fixed <0.01 0.256 26

COVID-19 symptoms 2 2.38 (1.09e5.22) random 0.03 0.04 77.6

Nurses 3 1.74 (1.05e2.89) random <0.01 <0.01 85.6

Higher professional titles 2 2.24 (0.90e5.56) random 0.08 <0.01 85.8

Women 3 1.65 (1.40e1.94) fixed <0.01 <0.01 0.95

Fear of infection 4 2.00 (1.15e3.48) random 0.01 <0.01 97.5

Pre-existing mental illness 2 2.19 (1.83e2.62) fixed <0.01 0.22 34.1

Married 3 3.35 (0.87e12.79) random 0.08 <0.01 95.3
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PTSD in medical staff are similar to them, but there is a higher
prevalence [55,56]. We must point out that the inclusion criteria of
this study are different from those of published studies. This study
was included in the COVID-19, published in Chinese and English,
and contains the prevalence of PTSD among doctors or nurses. The
date, demographic characteristics, and countries of the study can
overlap. The researchers are not limited to front-line personnel or
nonisolation ward staff [55,56].

Medical staff have a higher educational background and have
mastered a lot of medical knowledge. They are more able to self-
regulate their psychological impact and avoid the occurrence of
PTSD. Therefore, it may underestimate the prevalence in this study.
Medical staff have always been on the front line of the fight against
the epidemic and are close to patients. Since the outbreak of COVID-
19, the high mortality and sequelae have had a huge impact on the
psychology of medical staff [1]. In the studies of Ali Sahebi and
Beatriz Olaya et al, the prevalence of anxiety, depression, and
insomnia was higher among medical staff [8,9,57,58], and these
diseases might be affected by psychological factors, which corre-
sponds to the higher prevalence of PTSD in this study.

4.2. Both races and diagnostic criteria affect PTSD prevalence

In the subgroup analysis, we found that there were significant
differences in the prevalence of PTSD among medical staff of
different races. Just like a study in the Middle East, the weakness of
primary health care, inadequate social safety nets, inadequate in-
stitutions and governance systems, and economic depression
would all have an impact on the psychology of medical staff [59].
According to COVID-19, there were differences in the time spent on
mental health between different races [27]. The severity of COVID-
19 in one regionwas different from that in another, which led to the
difference in psychological pressure caused by the number of cases
and deaths. In the vaccine era, there were differences in vaccine
hesitation and doctor-patient communication among different
people when patients chose to be vaccinated [26]. The direct con-
tact betweenmedical staff and patients also caused varying degrees
of psychological pressure on the medical staff.

In another subgroup analysis, the diagnostic criteria of PCL-C,
PCL-5, and IES-R were different, and there were significant differ-
ences in the reported prevalence of PTSD using different evaluation
tools. The prevalence of PTSD among doctors and nurses in China
was 26% (95% CI: 12%e40%), 36% (95%: 25%e47%). The prevalence of
PTSD of Chinese medical staff was slightly lower than the total
prevalence rate, which might be due to different prevention and
control policies. Strict prevention and control measures had
brought the epidemic under control and alleviated the pressure on
medical staff facing the epidemic.
4.3. The risk factors of PTSD among medical staff

Medical staff spend a longer time in the ward, wear protective
equipment for a long time, and more times a day. Studies have
shown that wearing protective equipment for a long time might
lead to increased mental stress on medical staff [60,61]. Long
working hours, high work pressure, and irregular diets gradually
broke down the health of medical staff, which increased the risk of
post-traumatic stress disorder. The study found that the work
department was related to the risk of PTSD, and the medical staff
working in the isolated departments were at higher risk of PTSD
[30,39,42]. In the isolation unit, the medical staff directly contacted
the patient and wore protective clothing for a long time, and the
risk of infection and psychological burden were relatively high.

Nurses have closer contact with patients than other medical
staff, and the risk of infection is high. Providing patients with direct
care made them more susceptible to emotions related to pain and
fear of death [62,63]. The head nurse is expected to have a relatively
poor experience in participating in the decision-making process in
the ward, and it might also cause the nurse to revert a passive role,
reduce self-efficacy, and increase the sense of worry [64]. Women
were more sensitive and had a weaker psychological endurance in
the face of emergencies. Previous studies have shown that women
are more likely to suffer from PTSD [65]. Generally, women account
for a larger proportion of nursing staff. The more patients nurses
care for, the greater the pressure on nurses.

Since the outbreak of COVID-19, some medical staff have even
died from this epidemic. The high-risk working environment had
greatly stimulated the psychology of medical staff, which made
medical staff afraid of contracting the new coronavirus [14,37,43].
When the corresponding symptoms of new coronary pneumonia
appear, medical staff will suspect whether they are infected with
the new coronavirus [42,43]. Moreover, medical staff with previous
psychological problems were particularly vulnerable to the adverse
psychological effects of the COVID-19 [37,42].

With the pandemic of the COVID-19, medical staff with higher
professional titles need to take on more responsibilities, not only to
actively deploy work, but also to ensure the safety of medical staff.
They must take the lead and go to the front line, and the risk of
exposure of front-line personnel is high. Working in a high-
pressure environment for a long time, lacking sleep, and facing a
higher infection rate and death risk of COVID-19, made medical
staff with higher professional titles more likely to develop PTSD
[11,41]. In this study, marriage was also a potential risk factor for
PTSD [41,43]. Compared with medical staff who are single, they are
more worried about their own infection and their families getting
infected, and they have more burden of taking care of family
members.
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The high-risk working environment causes great psychological
stimulation to medical staff [17e19], which could easily induce
PTSD. Thus, a high pooled prevalence was obtained in this study.
Studies had shown that the psychological problems of medical
workers had an impact on work efficiency [6,20,21]. At present,
many institutions have taken measures to address the mental
health of medical personnel in this epidemic, such as telephone and
online consultation, psychological support programs, activities, and
assistance of mental health professionals [66,67].

4.4. Limitation

This study also has certain limitations. The heterogeneity was
high, and this may be the reason that disproportionate spread of
COVID-19, differences between diagnostic scales and characteris-
tics of the research objects in many studies are inconsistent. The
specific departments of doctors and nurses (even the administra-
tive staff and technical staff) were not distinguished and analyzed.
The influence of family factors of medical staff (such as whether
they are the only child, the number of their children, etc.) on PTSD
was also not analyzed. Moreover, this study only extracted and
discussed the risk factors, not the protective factors.

5. Conclusion

During COVID-19, medical staff had a higher prevalence of PTSD.
Thus, we should advocate the health care sector to fully consider
the needs of medical staff, provide sufficient rest time for medical
staff, improve the working environment, regularly screen mental
health problems, and pay attention to physical symptoms. Give
more care to nurses and ensure the safety of family members of
medical staff, so that medical staff can reduce their worries and
concentrate on their work.

Conflicts of interest

The authors disclose there are no conflicts of interest in this
work.

Author contributions

Conceived and designed the study: G.Q. and X.S. Data collection
and data clean-up: P.Y., M.Q., X.H. Analyzed the data: G.Q.Wrote the
first draft: G.Q. Made revisions: S.S., X.S.

Acknowledgments

We thank the multiple databases for providing many data to our
study. This work was supported by the National Natural Science
Foundation of China (Grant No. 82060602, PI: Xiuquan Shi); the
Science and Technology Support Program of Guizhou province
(Grant No. Qiankehe Zhicheng [2020]4Y171; PI: Xiuquan Shi); and
the Science and Technology Support Program of Zunyi City (HZ
[2020]5; PI: Shangpeng Shi). The funders had no role in the study
design, data collection and analysis, decision to publish, or prepa-
ration of the manuscript.

References

[1] World Health Organization. Weekly operational update - 30 September; 2021
[cited 2021 sept. 30]. Available from: https://www.who.int/publications/m/
item/.

[2] Civantos AM, Byrnes Y, Chang C, Prasad A, Chorath K, Poonia SK, Jenks CM,
Bur AM, Thakkar P, Graboyes EM, Seth R, Trosman S, Wong A, Laitman BM,
Harris BN, Shah J, Stubbs V, Choby G, Long Q, Rassekh CH, Thaler E,
Rajasekaran K. Mental health among otolaryngology resident and attending
physicians during the COVID-19 pandemic: national study. Head Neck
2020;42:1597e609.

[3] Evanoff BA, Strickland JR, Dale AM, Hayibor L, Page E, Duncan JG,
Kannampallil T, Gray DL. Work-related and personal factors associated with
mental well-being during the COVID-19 response: survey of health care and
other workers. J Med Internet Res 2020;22:e21366.

[4] Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, Yao L, Bai H, Cai Z, Xiang Yang B,
Hu S, Zhang K, Wang G, Ma C, Liu Z. Impact on mental health and perceptions
of psychological care among medical and nursing staff in Wuhan during the
2019 novel coronavirus disease outbreak: a cross-sectional study. Brain Behav
Immun 2020;87:11e7.

[5] Liu CY, Yang YZ, Zhang XM, Xu X, Dou QL, Zhang WW, Cheng ASK. The
prevalence and influencing factors in anxiety in medical workers fighting
COVID-19 in China: a cross-sectional survey. Epidemiol Infect 2020;148:e98.

[6] Abdulbari DB, Ventriglio A, ventriglio Antonio. Mental health and quality of
life of frontline health care workers after one year of COVID-19 pandemic.
Public Health Manage 2021;26:6e11.

[7] Lasheras I, Gracia-García P, Lipnicki DM, Bueno-Notivol J, López-Antón R, de la
Cámara C, Lobo A, Santabárbara J. Prevalence of anxiety in medical students
during the COVID-19 pandemic: a rapid systematic review with meta-anal-
ysis. Int J Environ Res Public Health 2020;18:6603.

[8] Olaya B, Pérez-Moreno M, Bueno-Notivol J, Gracia-García P, Lasheras I,
Santabárbara J. Prevalence of depression among healthcare workers during
the COVID-19 outbreak: a systematic review and meta-analysis. J Clin Med
2021;15:3406.

[9] Santabárbara J, Bueno-Notivol J, Lipnicki DM, Olaya B, Pérez-Moreno M,
Gracia-García P, Idoiaga-Mondragon N, Ozamiz-Etxebarria N. Prevalence of
anxiety in health care professionals during the COVID-19 pandemic: a rapid
systematic review (on published articles in Medline) with meta-analysis. Prog
Neuro-Psychopharmacology Biol Psychiatry 2021;107:110244.

[10] Shalev A, Liberzon I, Marmar C. Post-traumatic stress disorder. N Engl J Med
2017;376:2459e69.

[11] Azoulay E, Pochard F, Reignier J, Argaud L, Bruneel F, Courbon P, Cariou A,
Klouche K, Labbé V, Barbier F, Guitton C, Demoule A, Kouatchet A, Guisset O,
Jourdain M, Papazian L, Van Der Meersch G, Reuter D, Souppart V, Resche-
Rigon M, Darmon M. Symptoms of mental health disorders in critical care
physicians facing the second COVID-19 wave: a cross-sectional study. Chest
2021;160:944e55.

[12] Jak�si�c N, Brajkovi�c L, Ivezi�c E, Topi�c R, Jakovljevi�c M. The role of personality
traits in posttraumatic stress disorder (PTSD). Psychiatr Danub 2012;24:256e
66.

[13] Conti C, Fontanesi L, Lanzara R, Rosa I, Doyle RL, Porcelli P. Burnout status of
Italian healthcare workers during the first COVID-19 pandemic peak period.
Healthcare (Basel) 2021;9:510.

[14] Gu Y, Zhu Y, Xu G. Factors associated with mental health outcomes among
health care workers in the Fangcang shelter hospital in China. Int J Soc Psy-
chiatry 2020:20764020975805.

[15] Guo WP, Min Q, Gu WW, Yu L, Xiao X, Yi WB, Li HL, Huang B, Li JL, Dai YJ, Xia J,
Liu J, Li B, Zhou BH, Li M, Xu HX, Wang XB, Shi WY. Prevalence of mental
health problems in frontline healthcare workers after the first outbreak of
COVID-19 in China: a cross-sectional study. Health Qual Life Outcome
2021;19:103.

[16] Mattila E, Peltokoski J, Neva MH, Kaunonen M, Helminen M, Parkkila AK.
COVID-19: anxiety among hospital staff and associated factors. Ann Med
2021;53:237e46.

[17] 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 psychological factors
among medical staff involved in the 2019 novel coronavirus disease outbreak.
Front Psychiatry 2020;11:306.

[18] Zhang Y, Xie S, Wang P, Wang G, Zhang L, Cao X, Wu W, Bian Y, Huang F,
Luo N, Luo M, Xiao Q. Factors influencing mental health of medical workers
during the COVID-19 outbreak. Front Public Health 2020;8:491.

[19] Zhou C, Shi L, Gao L, Liu W, Chen Z, Tong X, Xu W, Peng B, Zhao Y, Fan L.
Determinate factors of mental health status in Chinese medical staff: a cross-
sectional study. Medicine (Baltimore) 2018;97:e0113.

[20] Kim MS, Kim T, Lee D, Yook JH, Hong YC, Lee SY, Yoon JH, Kang MY. Mental
disorders among workers in the healthcare industry: 2014 national health
insurance data. Ann Occup Environ Med 2018;30:31.

[21] Tawfik DS, Scheid A, Profit J, Shanafelt T, Trockel M, Adair KC, Sexton JB,
Ioannidis JPA. Evidence relating health care provider burnout and quality of
care: a systematic review and meta-analysis. Ann Intern Med 2019;171:555e
67.

[22] Aymerich C. COVID-19 pandemic effects on health worker’s mental health:
systematic review and meta-analysis. Eur Psychiatry 2022;65:e10.

[23] Yunitri N. Global prevalence and associated risk factors of posttraumatic stress
disorder during COVID-19 pandemic: a meta-analysis. Int J Nurs Stud
2022;126:104136.

[24] Li Y. Prevalence of depression, anxiety and post-traumatic stress disorder in
health care workers during the COVID-19 pandemic: a systematic review and
meta-analysis. PLoS One 2021;16:e0246454.

[25] Sahebi A. The prevalence of post-traumatic stress disorder among health care
workers during the COVID-19 pandemic: an umbrella review and meta-
analysis. Front Psychiatry 2021;12:764738.

[26] Willis DE. COVID-19 vaccine hesitancy: race/ethnicity, trust, and fear. Clin
Transl Sci 2021;14:2200e7.

https://www.who.int/publications/m/item/
https://www.who.int/publications/m/item/
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref2
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref3
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref3
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref3
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref3
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref4
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref5
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref5
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref5
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref6
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref6
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref6
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref6
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref7
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref7
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref7
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref7
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref8
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref8
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref8
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref8
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref9
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref9
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref9
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref9
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref9
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref10
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref10
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref10
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref11
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref12
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref13
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref13
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref13
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref14
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref14
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref14
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref15
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref15
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref15
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref15
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref15
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref16
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref16
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref16
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref16
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref17
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref17
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref17
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref17
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref18
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref18
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref18
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref19
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref19
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref19
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref20
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref20
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref20
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref21
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref21
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref21
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref21
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref22
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref22
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref23
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref23
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref23
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref24
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref24
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref24
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref25
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref25
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref25
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref26
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref26
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref26


Saf Health Work 2022;13:269e278278
[27] Foo PK. Patient and physician race and the allocation of time and patient
engagement efforts to mental health discussions in primary care: an obser-
vational study of audiorecorded periodic health examinations. J Ambul Care
Manage 2017;40:246e56.

[28] Parola V, Coelho A, Cardoso D, Sandgren A, Apóstolo J. Prevalence of burnout
in health professionals working in palliative care: a systematic review. JBI
Database Syst Rev Implement Rep 2017;15:1905e33.

[29] Zeng X, Zhang Y, Kwong JS, Zhang C, Li S, Sun F, Niu Y, Du L. The methodo-
logical quality assessment tools for preclinical and clinical studies, systematic
review and meta-analysis, and clinical practice guideline: a systematic review.
J Evid Based Med 2015;8:2e10.

[30] Moon DJ, Han MA, Park J, Ryu SY. Post-traumatic stress and related factors
among hospital nurses during the COVID-19 outbreak in korea. Psychiatr Q
2021:1e11.

[31] Marcomini I, Agus C, Milani L, e Sfogliarini R, Bona A, Castagna M. COVID-19
and post-traumatic stress disorder among nurses: a descriptive cross-
sectional study in a COVID hospital. Med Lav 2021;112:241e9.

[32] Fang L. Correlation analysis of anxiety, depression and post-traumatic stress
disorder among first-line nurses fighting New Coronavirus pneumonia. J Clin
Nurs 2020;19:14e7 [in chinese].

[33] Manman H, Ying Z, Congyan Y. Study on the influencing factors of post-
traumatic stress disorder for nurses during COVID-19 epidemic. J Gannan
Med Univ 2020;40:1107e11 [in chinese].

[34] Asnakew S. Prevalence of post-traumatic stress disorder on health pro-
fessionals in the era of COVID-19 pandemic, Northwest Ethiopia, 2020: a
multi-centered cross-sectional study. Plos One 2021;16.

[35] Havaei F, Ma A, Staempfli S, MacPhee M. Nurses’ workplace conditions
impacting their mental health during COVID-19: a cross-sectional survey
study. Healthcare (Basel) 2021;9.

[36] Heesakkers H, Zegers M, van Mol MMC, van den Boogaard M. The impact of
the first COVID-19 surge on the mental well-being of ICU nurses: a nation-
wide survey study. Intensive Crit Care Nurs 2021;65:1030e4.

[37] Lasalvia A, Bonetto C, Porru S, Carta A, Tardivo S, Bovo C, Ruggeri M,
Amaddeo F. Psychological impact of COVID-19 pandemic on healthcare
workers in a highly burdened area of north-east Italy. Epidemiol Psychiatr Sci
2020;30:e1.

[38] Li J, Zhou Y, Xu X, Peng Y, Liu Y. COVID-19 negatively impacts on
psychological and somatic status in frontline nurses. J Affect Disord 2021;294:
279e85.

[39] Li X, Hou Y, Xu X. Factors associated with the psychological well-being among
front-line nurses exposed to COVID-2019 in China: a predictive study. J Nurs
Manag 2021;29:240e9.

[40] Marco CA, Larkin GL, Feeser VR, Marco CA, Larkin GL, Feeser VR, Monti JE,
Vearrier L., ACEP Ethics Committee. Post-traumatic stress and stress disorders
during the COVID pandemic: survey of emergency physicians 2020. J Am Coll
Emerg Physicians Open 2020;6:1594e601.

[41] Wang Y, Ma S, Yang C, Cai Z, Hu S, Zhang B, Tang S, Bai H, Guo X, Wu J, Du H,
Kang L, Tan H, Li R, Yao L, Wang G, Liu Z. Acute psychological effects of
Coronavirus Disease 2019 outbreak among healthcare workers in China: a
cross-sectional study. Transl Psychiatry 2020;10:348.

[42] Wanigasooriya K, Palimar P, Naumann DN, Ismail K, Fellows JL, Logan P,
Thompson CV, Bermingham H, Beggs AD, Ismail T. Mental health symptoms in
a cohort of hospital healthcare workers following the first peak of the COVID-
19 pandemic in the UK. BJPsych Open 2020;7(1):e24.

[43] Xia L, Yan Y, Wu D. Protective predictors associated with posttraumatic stress
and psychological distress in Chinese nurses during the outbreak of COVID-19.
Front Psychol 2021;12:684222.

[44] Zhang H, Zhan P, Fang Y, Wang F. Posttraumatic stress disorder symptoms in
healthcare workers after the peak of the COVID-19 outbreak: a survey of a
large tertiary care hospital in Wuhan. Psychiatry Res 2020;294:1135e41.

[45] Jiayao B, Ling L, Xia L. Post-traumatic stress disorder and its influencing factors
among nurses in Wuhan city during the period of New Coronavirus pneu-
monia prevention and control. Mod Nurse 2021;28:18e22 [in chinese].

[46] Mei C, Faguo L, Guangbi L. Investigation and study on mental status among
first line nurses against new type coronavirus pneumonia epidemic under
systematic support. J Mod Med Health 2020;36:2671e4 [in chinese].
[47] Hui F, Xianghong F. Post-traumatic stress disorder in nursing staff during a
COVID-19 outbreak. J Nurs Sci 2020;35:84e6 [in chinese].

[48] Chuansgeng L, Yuanyuan M, Jing c. Investigation and analysis of post-
traumatic stress disorder among first-line nursing staff in New Coronavirus.
J Nurses Train 2020;35:615e8 [in chinese].

[49] Yalan L, Ping J, Yinghua C. Investigation on psychological stress of nursing staff
during COVID-19 and related factors. Nurs Integrated Traditional Chin West
Med 2020;6:179e83 [in chinese].

[50] Cuizhen W, Yan L, Mingfeng T. Investigation of psychological stress among
medical staff for hemodialysis in the epidemic context of COVID-19. J Youjiang
Med Univ Nationalit 2021;43:108e12 [in chinese].

[51] Alshehri AS, Alghamdi AH. Post-traumatic stress disorder among healthcare
workers diagnosed with COVID-19 in Jeddah, Kingdom of Saudi Arabia, 2020
to 2021. Cureus 2021;13:e17371.

[52] Bahadirli S. Post-traumatic stress disorder in healthcare workers of emer-
gency departments during the pandemic: a cross-sectional study. Am J Emerg
Med 2021;50:251e5.

[53] Rodriguez RM. Symptoms of anxiety, burnout, and PTSD and the mitigation
effect of serologic testing in emergency department personnel during the
COVID-19 pandemic. Ann Emerg Med 2021;78:35e43.

[54] Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. Bmj 1997;315:629e34.

[55] Cénat JM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad PG, Mukunzi JN,
McIntee SE, Dalexis RD, Goulet MA, Labelle PR. Prevalence of symptoms
of depression, anxiety, insomnia, posttraumatic stress disorder, and psy-
chological distress among populations affected by the COVID-19
pandemic: a systematic review and meta-analysis. Psychiatry Res
2021;295:113599.

[56] Cooke JE, Eirich R, Racine N, Madigan S. Prevalence of posttraumatic and
general psychological stress during COVID-19: a rapid review and meta-
analysis. Psychiatry Res 2020;292:1133e47.

[57] Sahebi A, Nejati-Zarnaqi B, Moayedi S, Yousefi K, Torres M, Golitaleb M. The
prevalence of anxiety and depression among healthcare workers during the
COVID-19 pandemic: an umbrella review of meta-analyses. Prog Neuro-
psychopharmacol Biol Psychiatry 2021;107:110247.

[58] Sahebi A, Abdi K, Moayedi S, Torres M, Golitaleb M. The prevalence of
insomnia among health care workers amid the COVID-19 pandemic: an
umbrella review of meta-analyses. J Psychosom Res 2021;149:110597.

[59] Nations U. The impact of COVID-19 on the Arab region an opportunity to build
back better; 2020 [cited 2021 step. 30]. Available from: https://apps.who.int/
gb/ebwha/pdf_files/EBSS5/EBSS5_2-ch.pdf.

[60] Lim EC, Seet RC, Lee KH, Wilder-Smith EP, Chuah BY, Ong BK. Headaches and
the N95 face-mask amongst healthcare providers. Acta Neurol Scand
2006;113:199e202.

[61] Ong JJY, Chan ACY, Teoh HL, Chan YC, Sharma VK. Headache related to PPE use
during the COVID-19 pandemic. Curr Pain Headache Rep 2021;25:53.

[62] Robert R, Kentish-Barnes N, Boyer A, Laurent A, Azoulay E, Reignier J.
Ethical dilemmas due to the Covid-19 pandemic. Ann Intensive Care
2020;10:84.

[63] Williamson V, Murphy D, Greenberg N. COVID-19 and experiences of moral
injury in front-line key workers. Occup Med (Lond) 2020;70:317e9.

[64] Karanikola MN, Albarran JW, Giannakopoulou M, Kalafati M, Mpouzika M,
Tsiaousis GZ, Papathanassoglou ED. Moral distress, autonomy and nurse-
physician collaboration among intensive care unit nurses in Italy. J Nurs
Manag 2014;22:472e84.

[65] Christiansen DM, Berke ET. Gender- and sex-based contributors to sex dif-
ferences in PTSD. Curr Psychiatry Rep 2020;22:19.

[66] Geoffroy PA, Goanvic V, Sabbagh O, Richoux C, Weinstein A, Dufayet G,
Lejoyeux M. Psychological support system for hospital workers during the
covid-19 outbreak: rapid design and implementation of the covid-psy hotline.
Front Psychiatry 2020;11:511.

[67] Lefèvre H, Stheneur C, Cardin C, Fourcade L, Fourmaux C, Tordjman E,
Touati M, Voisard F, Minassian S, Chaste P, Moro MR, Lachal J. The bulle:
support and prevention of psychological decompensation of health care
workers during the trauma of the COVID-19 epidemic. J Pain Symptom
Manage 2021;61:416e22.

http://refhub.elsevier.com/S2093-7911(22)00114-7/sref27
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref27
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref27
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref27
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref27
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref28
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref28
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref28
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref28
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref29
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref29
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref29
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref29
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref29
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref30
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref30
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref30
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref30
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref31
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref31
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref31
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref31
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref32
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref32
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref32
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref32
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref33
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref33
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref33
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref33
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref34
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref34
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref34
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref35
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref35
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref35
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref36
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref36
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref36
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref36
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref37
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref37
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref37
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref37
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref38
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref38
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref38
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref38
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref39
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref39
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref39
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref39
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref40
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref40
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref40
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref40
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref40
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref41
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref41
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref41
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref41
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref42
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref42
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref42
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref42
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref43
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref43
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref43
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref44
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref44
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref44
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref44
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref45
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref45
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref45
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref45
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref46
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref46
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref46
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref46
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref47
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref47
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref47
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref48
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref48
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref48
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref48
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref49
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref49
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref49
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref49
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref50
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref50
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref50
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref50
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref51
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref51
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref51
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref52
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref52
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref52
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref52
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref53
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref53
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref53
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref53
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref54
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref54
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref54
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref55
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref56
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref56
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref56
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref56
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref57
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref57
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref57
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref57
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref58
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref58
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref58
https://apps.who.int/gb/ebwha/pdf_files/EBSS5/EBSS5_2-ch.pdf
https://apps.who.int/gb/ebwha/pdf_files/EBSS5/EBSS5_2-ch.pdf
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref60
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref60
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref60
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref60
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref61
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref61
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref62
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref62
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref62
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref63
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref63
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref63
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref64
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref64
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref64
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref64
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref64
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref65
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref65
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref66
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref66
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref66
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref66
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67
http://refhub.elsevier.com/S2093-7911(22)00114-7/sref67

