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a b s t r a c t 

Background: The COVID-19 pandemic has negatively impacted the psychological well-being of individuals 

and society. Previous studies conducted on coronavirus outbreaks including Severe Acute Respiratory Syn- 

drome and Middle East Respiratory Syndrome pandemic found that posttraumatic stress disorder (PTSD), 

depression, and anxiety were the most common mental health problems and long-term consequences of 

these outbreaks. Currently, comprehensive and integrated information on the global prevalence of PTSD 

due to the COVID-19 pandemic is lacking. 

Objective: In the present meta-analysis, we examined the global prevalence and associated risk factors of 

PTSD in patients/survivors of COVID-19, health professionals, and the population at large. 

Design: Meta-analysis. 

Data Source: Cochrane, CINAHL, Embase, MEDLINE, PubMed, Scopus, Web of Science, and manual search 

up to June 2021. 

Methods: We included studies evaluating the prevalence of PTSD during the COVID-19 pandemic in either 

patients/survivors, health professionals, and the population at large. The data were analyzed using logit 

transformation with the random-effects model. Risk of bias assessment was conducted using Hoy and 

colleagues. 

Results: A total of 63 studies ( n = 124,952) from 24 different countries were involved. The overall pooled 

estimate of PTSD prevalence was 17.52% (95% CI 13.89 to 21.86), with no evidence of publication bias 

( t = -0.22, p-value = 0.83). This study found a high prevalence of PTSD among patients with COVID-19 

(15.45%; 95% CI 10.59 to 21.99), health professionals (17.23%; 95% CI 11.78 to 24.50), and the population 

at large (17.34%; 95% CI 12.21 to 24.03). Subgroup analyses showed that those working in COVID-19 units 

(30.98%; 95% CI, 16.85 to 49.86), nurses (28.22%; 95% CI, 15.83 to 45.10), those living in European coun- 

tries (25.05%; 95% CI 19.14 to 32.06), and studies that used Clinician-Administered PTSD Scale for DSM-5 

(30.18%, 95% CI 25.78 to 34.98) demonstrated to have the highest PTSD prevalence compared to other 

subgroups. Meta-regression analyses revealed that the elderly (above age 65) had lower PTSD prevalence 

(-1.75, 95% CI -3.16 to -0.34) than the adult population. 
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hat is already known 

• Previous meta-analyses focused more on the prevalence of psy-

chological effects without further analysis on associated PTSD’s

risk factors. 

• PTSD prevalence rates in previous meta-analyses were retrieved

from a small number of studies. 

hat the paper adds 

• Patients/survivors of COVID-19, health professionals, and the

population at large were found to have substantial rates of

PTSD, with the overall pooled estimate of PTSD prevalence be-

ing 17.52% (95% CI 13.89–21.86) during the COVID-19 pandemic.

• Adults under the age of 65, those who work in COVID-19 units,

nurses, and people from the European continent had a higher

risk for developing PTSD during the COVID-19 pandemic. 

. Introduction 

The infection of severe acute respiratory syndrome novel coro-

avirus 2 (SARS-CoV-2) or what is now widely known as COVID-

9 is the latest coronavirus outbreak after Severe Acute Respira-

ory Syndrome in 2003 and Middle East Respiratory Syndrome in

012. Since the start of January 2020, over 180 million COVID-19

ases were reported with 3 million confirmed deaths worldwide

 WHO, 2020 ). According to the WHO, the reproductive number is

stimated to be around 2–4 for COVID-19, which is higher than in-

uenza. 

Quarantine and lockdown restrictions have been placed on pop-

lations worldwide in an attempt to stop the spread of COVID-19

 WHO, 2020 ). However, these social interaction restrictions, along

ith the high numbers of infection and deaths have negatively

mpacted the psychological well-being of individual and society

 Asim et al., 2020 ). Thus, long-term psychological consequences of

OVID-19 among vulnerable populations should be considered a

ajor problem ( Chirico and Ferrari, 2021 ). Studies conducted after

he previous coronavirus outbreaks found that posttraumatic stress

isorder (PTSD) ( Fan et al., 2021 ), depression, anxiety ( Rogers et al.,

020 ), and burnout ( Magnavita et al., 2021 ) were the most com-

on mental health problems and long-term consequences of these

utbreaks. During Severe Acute Respiratory Syndrome pandemic,

he prevalence of PTSD ranged between 5% to 18% ( Salehi et al.,

021 ; Wu et al., 20 05 , 20 09 ) while the prevalence of Middle East

espiratory Syndrome was higher ranging between 36% to 42.9%

 Park et al., 2020 ; Salehi et al., 2021 ). 

The “Population Exposure Model” developed by Deborah De-

olfe for the Department of Health and Human Services espouses

hat different segments of the population may be more or less af-

ected based on exposure to the traumatic event ( DeWolfe, 2004 ).

he model considers a community perspective as well as individ-

al psychological effects. It is believed that the individuals who

re most personally, physically, and psychologically exposed to a

raumatic event are likely to be affected the most. This model fur-

her observed the macro-view of the entire community and the
bstantial PTSD prevalence was found in patients with COVID-19, health

ion at large. Moderator analysis revealed that age, unit of work, health

sment tools as significant moderators. Mental health services are needed

nder the age of 65, those who work in COVID-19 units, nurses, and people

l was registered with the International database of prospective registered

: CRD42020218762. 

 PTSD prevalence during COVID-19 pandemic for patients with COVID-19,

pulation at large was 17.52%. 

© 2021 Elsevier Ltd. All rights reserved.

radation of trauma effect across population groups ( U.S Depart-

ent of Health and Human Services, 2004 ). Based on the popula-

ion exposure model, we proposed that three population groups

hould be analysed to assess the PTSD associated effects of the

OVID-19 pandemic into those directly exposed or affected (pa-

ients/survivors), those who witness the suffering of those affected

health professionals), and everyone else not in the previous cate-

ories as the population at large. 

People infected by COVID-19 may experience feelings of trauma

ue to the hospitalization and the disease itself and also stigma-

ization from family and friends after recovery or release from

uarantine due to the viral nature of the outbreak. Health pro-

essionals, such as doctors, nurses, and paramedics, who work on

he frontline, are also seen as a vulnerable group during the pan-

emic ( Javed et al., 2020 ). Fear, work overload, shortage of self-

rotection gear and medication, deaths of colleagues, and isolation

rom family and friends can increase the risk for mental health

roblems in this population ( Marshall, 2020 ). Furthermore, demo-

raphic characteristics and different numbers of COVID-19 cases in

ach country could also have different effects on mental health

roblems globally. Children, adolescents, older adults, and people

ith disabilities are considered to be vulnerable populations dur-

ng the COVID-19 pandemic. Being away from school, friends, and

olleagues, distance from family, staying at home for an extended

eriod, lack of knowledge about the disease, and having a weaker

mmune system could result in more negative outcomes among

hese groups ( Javed et al., 2020 ; Vahia et al., 2020 ). Thus, more nu-

nced analyses with these differentiated population groups could

rovide better information to improve the management and treat-

ent of mental health problems. 

Diagnostic and Statistical Manual of Mental Disorders 5th edi-

ion defines PTSD as “exposure to death, threatened death, ac-

ual or threatened serious injury, or actual or threatened sex-

al violence” ( American Psychiatric Association, 2013 ). Current re-

earch shows that PTSD can be measured using either interview or

elf-report assessment tools, although the Clinician Administered

TSD Scale is recognized as the gold standard in PTSD assessment

 Weathers et al., 2013 ). Current evidence shows that numerous in-

truments have also been developed to measure the diagnosis and

ymptoms severity of PTSD in the clinical setting. Although meta-

nalyses on the prevalence of PTSD during the COVID-19 outbreak

ave been conducted either specifically in this period ( Arora et al.,

020 ) or in comparisons with PTSD prevalence during Severe Acute

espiratory Syndrome and Middle East Respiratory Syndrome pan-

emic ( Park et al., 2020 ; Salehi et al., 2021 ; Vos, 2020 ), the num-

er of studies included in these meta-analyses were limited. Thus,

 more updated and comprehensive meta-analysis on the most

urrent prevalence of PTSD for those directly exposed and those

ho indirectly witnessed COVID-19 and their associated factors is

eeded to provide a more detailed perspective on the impact that

OVID-19 has had on people. Therefore, this study aimed to exam-

ne the prevalence of PTSD during the COVID-19 pandemic among

atients/survivors of COVID-19, health professionals, and the pop-
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lation at large, along with the associated risk factors as valuable

nformation for developing better interventions and management

f PTSD for the COVID-19 pandemic. 

. Methods 

.1. Search strategy and eligibility criteria 

This study was registered to the international database of

rospective registered systematic reviews (PROSPERO) with regis-

ration number: CRD42020218762. Reporting of our study adheres

o the Preferred Reporting Items for Systematic Reviews and Meta-

nalyses statement ( Moher et al., 2015 ). A comprehensive litera-

ure search without language restrictions was conducted in seven

atabases, including Cochrane library, CINAHL, Embase, Medline-

vid, PubMed, Scopus, and Web of Science up to June 2021. Man-

al search in the references list of previously published meta-

nalyses or systematic reviews was also done, and identified po-

ential studies were searched in Google scholar to find more eligi-

le studies. The search was conducted using combination keywords

prevalence’ OR ’incident’ OR ‘incidence’ OR ’rate’ OR ’number’ OR

proportion’ OR ’probability’ AND ‘posttraumatic stress disorder’ OR

post-traumatic stress disorder’ OR ’PTSD’ AND ’Covid-19 ′ OR ’Covid

9 ′ OR ’coronavirus 19 ′ OR "SARS Cov 19 ′ OR ’SARS-COV-2 (Supple-

entary Table 1). 

This study focused on PTSD prevalence measured during the

OVID-19 pandemic. More specifically, we only included studies

hat (1) measured PTSD prevalence as the outcome, (2) all partic-

pants diagnosed with COVID-19, either patients/survivors, health

rofessionals (including auxiliary workers) and population at large,

3) PTSD condition can be diagnosed either using a standard-

zed mental health diagnostic manual (DSM-III, DSM III-R, DSM-IV,

SM-IV-R, DSM-5, ICD-10) or those using validated PTSD assess-

ent tools based on the recognized threshold. Articles were ex-

luded if they were (1) not relevant to the topic, (2) PTSD not re-

ated to COVID-19 pandemic, (3) irrelevant study designs, (4) study

rotocol, (5) meta-analysis/systematic reviews, (6) studies that did

ot provide sufficient data and (7) studies published in different

rticles with duplicate participants. Regarding the study design,

his study included only observational studies, either cohort or

ross-sectional. Cohort study is an approach to follow study par-

icipants over a period of time after being exposed to certain risk

actors ( Barrett and Noble, 2019 ). While cross-sectional refers to a

tudy that measures the outcome as well as the exposures in study

articipants at the same time ( Setia, 2016 ). 

.2. Data extraction and quality assessment 

All databases were comprehensively searched, and articles were

creened using EndNote version 9.3 software. After removal of du-

licates, articles were screened by title and abstract and then eligi-

le studies were screened by full text. All the data from the eligible

tudies in the analysis were extracted using standard pre-designed

ables with study and participant characteristics. In order to eval-

ate the study quality, the risk of bias assessment tool developed

y Hoy and colleagues, which determines the internal and external

alidity for prevalence studies was used ( Hoy et al., 2012 ). This is a

0-item assessment tool with each item rated as 1 for low risk and

 for high risk and the overall scores ranging from 0 to 10 with

he assessment conducted by two independent raters. The over-

ll quality of the included eligible studies was categorised based

n the risk of bias rated as low (9–10), moderate (7–8), and high

0–6) risk of bias. Two reviewers independently appraised the in-

luded studies. The two reviewers met to discuss their results and

ome to a consensus for each item on the checklist for each study.

 third reviewer was consulted if there was a discrepancy in data
xtraction between the two primary reviewers and a consensus re-

arding the information was needed. 

.3. Data analysis 

Data analyses were conducted using the metaprop module in R

oftware package version 4.0.2. The data was analyzed using logit

ransformation random-effects model to account for the variability

nd heterogeneity of prevalence rates among the included stud-

es ( Lin and Xu, 2020 ). The prevalence of PTSD was pooled for the

verall population and then divided into three groups according

o the population exposure model: patients/survivors, health pro-

essionals, and the population at large. The main outcomes were

resented in proportion format with corresponding 95% confidence

nterval (95%CI) and 95% prediction interval (95%PrI) along with

tatistical heterogeneity results (Tau 

2 , I 2 , Q- statistic , and p-value).

 

2 value of ≤25% indicated low heterogeneity, ≥25% to ≤75% in-

icated moderate heterogeneity, and ≥75% indicated high hetero-

eneity ( Higgins et al., 2003 ). 

When high statistical heterogeneity is observed among the

ncluded studies, moderator analysis with sub-group and meta-

egression were used to find moderator variables that can help ex-

lain the observed heterogeneity. The following pre-specified par-

icipants’ characteristics (gender, age group, marital status, educa-

ion level, unit of work, profession specifically for health profes-

ionals, and population type) and study-related groups (country,

ontinent, gross domestic product, total COVID-19 case, and total

eath number) were used in the moderator analysis. A p-value less

han 0.05 indicates a significant moderator effect of the categorical

r continuous variables. 

In order to assess for potential publication bias among the

ncluded studies, the Peter’s method was used for this study

 Peters et al., 2006 ). This method is based on weighted linear re-

ression on the inverse of total sample single proportion where

 p-value of less than 0.1 indicates the existence of publication

ias. Furthermore, sensitivity analysis was conducted to evaluate

he robustness of the study findings. First, we excluded studies

ith moderate and high risk of bias based on the study quality.

econd, we excluded studies using non-recommended assessment

ools according to PTSD guidelines by the American Psychologi-

al Association ( American Psychological Association, 2020 ). There

re 11 assessment tools recommended by the American Psycholog-

cal Association in their PTSD guidelines including the Clinician-

dministered PTSD Scale for DSM-5, PTSD symptom scale inter-

iew (PSS-I and PSS-I-5), Structured Clinical Interview; PTSD mod-

le (SCID PTSD module), Structured Interview for PTSD (SIP or

I-PTSD), Treatment-outcome Posttraumatic stress disorder scale,

avidson Trauma Scale, Impact of Event Scale, Mississippi Scale for

ombat-Related PTSD (MISS or M-PTSD), Modified PTSD Symptom

cale, PTSD Checklist for DSM-5, PTSD Symptom Scale self-report

ersion, and Short PTSD Rating Interview ( American Psychological

ssociation, 2020 ). 

. Results 

.1. Selection of studies 

A total of 4045 studies were retrieved from the databases of

ochrane library, CINAHL, Embase, Medline-Ovid, PubMed, Scopus,

nd Web of Science. Fifteen articles were found through manual

earch in Google scholar and previous meta-analyses ( Arora et al.,

020 ; Li et al., 2021 ; Yuan et al., 2021 ) up to June 2021. About 79

ull-text articles were retrieved for further consideration. Finally,

3 studies were included in the final analysis ( Fig. 1 ) 

A total of 72 proportion estimates from 63 studies were used

ith 124,952 participants in various population and countries.
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Fig 1. PRISMA flow diagram. 
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bout 11 (15.3%) proportion estimates PTSD prevalence among

OVID-19 patients/survivors, 24 (33.3%) health workers (medical

urse, nurse, clinical psychologist, physiotherapist, medical assis-

ances, administration staff), 36 (50%) population at large (preg-

ant women, college students, generally healthy population, psy-

hiatric patients, young people, cancer patients, rheumatoid arthri-

is patients, multiple sclerosis patients, academic staff, workers),

nd 1 (1.4%) mixed population were included in the analysis. Stud-

es were conducted in 24 different countries with most of the stud-

es conducted in mainland China (47%), around February to April

75%), all published in 2020, and a majority used PTSD checklist as

iagnostic assessment tools (44.4%) ( Table 1 ). 

.2. PTSD prevalence 

The results showed that the overall prevalence of PTSD during

he COVID-19 pandemic was 17.52% (95% CI 13.89% to 21.86%) with

igh heterogeneity: I 2 = 99.7% and τ 2 = 1.39. The prediction interval

howed that the proportion of PTSD in future similar studies would

ange between 1.96% to 69.36% ( Fig. 2 ). Regarding publication bias,

he regression test indicated no evidence of publication bias with

 = 0.22, p-value = 0.83 (Supplementary Figure 1). 

Among the three different population groups according to the

opulation exposure model (patients/survivors of COVID-19, health

rofessionals, and the population at large), there were no statisti-

ally significant difference in PTSD prevalence. Those with direct

xposure, patients/survivors of COVID-19, had the lowest propor-
ion of PTSD at 15.45% (95% CI 10.59 to 21.99; 95% PrI 3.46% to

8.23%) with heterogeneity: I 2 = 94.3%, τ 2 = 0.47. Among the witness

o exposure group, or health professionals, the PTSD prevalence

ate was 17.23% (95% CI 11.78 to 24.50; 95% PrI 2.02% to 67.81%)

ith heterogeneity: I 2 = 99.3%, and τ 2 = 1.19. The population at large

r general population not directly exposed and not part of the

ealth professionals had prevalence rate of 17.34% (95% CI 12.21 to

4.03; 95% PrI 1.57% to 73.40%) with heterogeneity: I 2 = 99.8% and
2 = 1.56 ( Fig. 3 ). 

.3. Moderator analysis 

Subgroup analyses and meta-regression were conducted based

n participants’ characteristics (gender, age, marital status, educa-

ional level), health professionals’ characteristics (unit of work and

rofession), and studies’ characteristics (countries’ continent, gross

omestic product, total case, and total death case). 

Regarding participants’ characteristics, subgroup analyses found

ge, gender, marital status, and educational level were not statisti-

ally significant moderators. While meta-regression analysis found

ge as the only statistically significant moderator with those in the

lderly group ( > 65 years old) had lower PTSD prevalence ( −1.75,

5% CI −3.16 to −0.34) during the COVID-19 pandemic compared

o adults (18–65 years old) ( Table 2 ). 

According to health professionals’ characteristics, subgroup

nalyses found the unit of work and health profession as signif-

cant moderators. Health professionals who worked in COVID-19
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Table 1 

Data extraction of included studies of PTSD prevalence during COVID-19 pandemic. 

No Author (year) Study setting Study design 

Diagnostic 

criteria Study population 

Sample 

size 

PTSD 

prevalence 

Study population 

characteristics Time of study Risk of bias 

1 Alshehri et al., 2020 Saudi Arabia Cross-sectional PCL-S Population at large 1374 22.63% Mean age: NA 

Range age: 18- > 55 

Gender 

Male: 674 (49.05%) 

Female: 700 (50.95%) 

June 2020 9 – L 

2 Berthelot et al., 2020 Canada Cohort PCL-5 Population at large 1258 1.19% Mean age: 29.27 

Range age: 18–46 

Gender 

Male: - 

Female: 1258(100%) 

April 2020 9 – L 

3 Blekas et al., 2020 Greece Cross-sectional PTSD-8 Health professionals 270 16.67% Mean age: 37.61 

Range age: NA 

Gender 

Male: 71 (22.9%) 

Female: 199 (77.1%) 

April 2020 9 – L 

4 Cai et al., 2020 China Cross-sectional PTSD-SS Patients/survivor 126 30.95% Mean age:45.7 

Range age: 11–72 

Gender 

Male: 60 (47.6%) 

Female: 66 (52.4%) 

February-March 2020 8 – M 

5 Caillet et al., 2020 France Cross-sectional IES-R Health professionals 208 25% Mean age: 35 

Range age: NA 

Gender 

Male: 52 (25%) 

Female: 156 (75%) 

April 2020 7 – M 

6 Castelli et al., 2020 Italy Cross-sectional PCL-5 Population at large 1321 20% Mean age: 35.1 

Range age: NA 

Gender 

Male: 399 (31%) 

Female: 922(69%) 

March-April 2020 8 – M 

7 Chang et al., 2020 South Korea Cross-sectional PCL-5 Patients/survivor 64 20.31% Mean age:54.7 

Range age: NA 

Gender 

Male: 28 (43.7%) 

Female: 36 (56.3%) 

February-April 2020 8 – M 

8 Chew et al., 2020 (a) Singapore Cross-sectional IES-R Health professionals 277 12.27% Mean age: 35 

Range age: NA 

Gender 

Male: 84 (30.3%) 

Female: 193 (69.7%) 

April-June 2020 9 – L 

Chew et al., 2020 (b) India Cross-sectional IES-R Health professionals 384 2.08 Mean age: 27.7 

Range age: NA 

Gender 

Male: 133 (34.5%) 

Female: 251 (65.4%) 

April-June 2020 9 – L 

Chew et al., 2020 (c) Malaysia Cross-sectional IES-R Health professionals 175 6.29% Mean age: 32.4 

Range age: NA 

Gender 

Male: 57 (32.6%) 

Female: 118 (67.4%) 

April-June 2020 9 – L 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

Chew et al., 2020 (d) Vietnam Cross-sectional IES-R Health professionals 60 15% Mean age: 34.7 

Range age: NA 

Gender 

Male: 16 (26.7%) 

Female: 44 (73.3%) 

April-June 2020 9 – L 

Chew et al., 2020 (e) Indonesia Cross-sectional IES-R Health professionals 250 11.60% Mean age: 33.2 

Range age: NA 

Gender 

Male: 110 (44%) 

Female: 140 (56%) 

April-June 2020 9 – L 

9 Chew, Nicolas et al., 2020 (a) Singapore Cross-sectional IES-R Health professionals 480 7.5% Mean age: 29 

Range age: 25–35 

Gender 

Male: NA 

Female: NA 

February-April 2020 9 – L 

Chew, Nicolas et al., 2020 (b) India Cross-sectional IES-R Health professionals 426 7.28% Mean age: 29 

Range age: 25–35 

Gender 

Male: NA 

Female: NA 

February-April 2020 9 – L 

10 Chi et al., 2020 China Cross-sectional PCL Population at large 2038 30.81% Mean age: 20.56 

Range age: NA 

Gender 

Male: 755 (37%) 

Female: 1283 (63%) 

February 2020 9 – L 

11 Czeisler et al., 2020 United States Cross-sectional IES-6 Population at large 5470 4.59% Mean age: NA 

Range age: 18–44 

Gender 

Male: 2676 (48.9%) 

Female: 2784 (50.9%) 

Others: 10 (0.2%) 

April-June 2020 9 – L 

12 DiCrosta et al., 2020 Italy Cross-sectional IES-R Population at large 1253 35.59% Mean age: 39.48 

Range age: 18–65 

Gender 

Male: 445 (35.5%) 

Female: 808 (64.5%) 

April 2020 9 – L 

13 Einvik et al., 2021(a) Norway Cross sectional PCL-5 Patients/survivor 

(hospitalised) 

125 9.5% Mean age: NA 

Range age: NA 

Gender 

Male: NA 

Female: NA 

June 2020 7 – M 

Einvik et al., 2021(b) Norway Cross sectional PCL-5 Patients/survivor 

(non-hospitalised) 

458 7.0% Mean age: NA 

Range age: NA 

Gender 

Male: NA 

Female: NA 

June 2020 7 – M 

14 Fekih-Romdhane et al., 2020 Tunisia Cross sectional IES-R Population at large 603 33.0% Mean age: 29.2 

Range age: > 18 

Gender 

Male: 157 (26%) 

Female: 446 (74%) 

April 2020 8 – M 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

15 Forte et al., 2020 Italy Cross sectional IES-R Population at large 2291 27.72% Mean age: 30.0 

Range age: 18–89 

Gender 

Male: 580 (25.2%) 

Female: 1708 (74.6%) 

Other: 3 (0.2%) 

March 2020 9 – L 

16 Giusti et al., 2020 Italy Cross sectional IES-6 Health professionals 330 36.67% Mean age: 44.6 

Range age: 18–89 

Gender 

Male: 124 (37.4%) 

Female: 206 (62.6%) 

May 2020 8 – M 

17 Gonzaler-Sanguino et al., 2020 Spain Cross sectional PCL-C-2 Population at large 3480 13.97% Mean age: 37.92 

Range age: 18–80 

Gender 

Male: 870 (25%) 

Female: 2610 (75%) 

March 2020 9 – L 

18 Goularte et al., 2021 Brazil Cross-sectional IES-R Population at large 1996 34.22% Mean age: 34.22 

Range age: NA 

Gender 

Male: 320 (15.5%) 

Female: 1676 (84.5%) 

May-July 2020 9 – L 

19 Gu et al., 2020 China Cross-sectional IES-R Covid-19 patients 461 24.95% Mean age: NA 

Range age: 18- > 50 

Gender 

Male:162 (35.1%) 

Female: 299 (64.9%) 

February 2020 8 – M 

20 Guo, Qian et al., 2020 China Cross-sectional PCL-5 Patients/survivors 103 7.8% Mean age: 42.50 

Range age: 18–75 

Gender 

Male:59 (57.3%) 

Female: 44 (42.7%) 

February 2020 9 – L 

21 Guo, Jing et al., 2020 China Cross-sectional PCL-5 Mixed population 2441 72.6% Mean age: NA 

Range age: 18- > 51 

Gender 

Male:1172 (48%) 

Female: 1296 (52%) 

February 2020 9 – L 

22 Hao et al., 2020 (a) China Cross-sectional IES-R Population at large 76 31.58% Mean age: 32.8 

Range age: NA 

Gender 

Male: 25 (32.9%) 

Female: 51 (37.1%) 

February 2020 8 – M 

Hao et al., 2020 (b) China Cross-sectional IES-R Population at large 109 13.76% Mean age: 33.1 

Range age: NA 

Gender 

Male: 41 (37.6%) 

Female: 68 (62.4%) 

February 2020 8 – M 

23 Huang, et al., 2020 China Cross-sectional PTSD-SS Health professionals 230 27.39% Mean age: 32.6 

Range age: - 

Gender 

Male: 43 (18.7%) 

Female: 187 (61.3%) 

February 2020 8 – M 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

24 Janiri et al., 2021 Italy Cross-sectional CAPS-5 Patients/survivors 381 30.2% Mean age: 53.1 

Range age: NA 

Gender 

Male: 51 (44.3%) 

Female: 64 (55.7% 

April-October 2020 8 – M 

25 Johnson et al., 2020 Norway Cross-sectional PCL-5 Health professionals & 

public service 

providers 

1773 11.68% Mean age: NA 

Range age: 18- > 60 

Gender 

Male: 166 (15.3%) 

Female: 1507 (84.7%) 

March-April 2020 10 – L 

26 Joseph et al., 2020 Saudi Arabia Cross-sectional IES-6 Population at large 584 59.93 Mean age: NA 

Range age: 15–44 

Gender 

Male: 361 (61.8%) 

Female: 223 (38.2%) 

April-May 2020 9 – L 

27 Karatzias et al., 2020 Ireland Cross-sectional ITQ Population at large 1041 17.68% Mean age: NA 

Range age: 15- > 65 

Gender 

Male: 505 (48.5%) 

Female: 536 (51.5%) 

March 2020 9 – L 

28 Lahav, 2020 Israel Cross-sectional PCL-5 Population at large 976 5.53% Mean age: 33.1 

Range age: NA 

Gender 

Male: 180 (18.4%) 

Female: 796 (81.6%) 

April 2020 9 – L 

29 Leng et al., 2020 China Cross-sectional PLC –C Health professionals 90 5.6% Mean age: NA 

Range age: 20–40 

Gender 

Male: 25 (17.8%) 

Female: 65 (72.2%) 

March 2020 9 – L 

30 Liang et al., 2020 (a) China Cross-sectional PCL-C Population at large 570 12.81% Mean age: NA 

Range age: 14–35 

Gender 

Male: 205 (36%) 

Female: 365 (64%) 

January 2020 9 – L 

31 Liang et al., 2020 (b) China Cross-sectional PCL-C Population at large 584 14.38% Mean age: NA 

Range age: 14–35 

Gender 

Male: 223 (38.2%) 

Female: 361 (61.8%) 

January 2020 9 – L 

32 Li, Q, 2020 China Cross-sectional IES-R Population at large 1109 67.09% Mean age: NA 

Range age: 18- > 60 

Gender 

Male: 622 (56.1%) 

Female: 487 (43.9%) 

March 2020 9 – L 

33 Li-Xuenyuan et al., 2020 China Cross-sectional IES-R Health professionals 225 31.56% Mean age: NA 

Range age: 21–60 

Gender 

Male: 63 (28%) 

Female: 162 (72%) 

January-March 2020 8 – M 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

34 Li Xiuchuan et al., 2020 China Cohort PCL-5 Health professionals 356 61.80% Mean age: 31.3 

Range age: NA 

Gender 

Male: 49 (13.8%) 

Female: 307 (86.2%) 

January-March 2020 8 – M 

35 Liu CH et al., 2020 United States Cross-sectional PCL-C Population at large 898 4.34% Mean age: 24.5 

Range age: 18–30 

Gender 

Male: 127 (14.1%) 

Female: 730 (81.3%) 

Other: 41 (4.6%) 

April-May 2020 9 – L 

36 Liu, Dong et al., 2020 China Cross-sectional PCL-5 Patients/ survivors 675 12.44% Mean age: 53.58 

Range age: NA 

Gender 

Male: 317 (47%) 

Female: 358 (53%) 

April 2020 8 – M 

37 Liu, Nianqi et al., 2020 China Cross-sectional PCL-5 Population at large 285 7% Mean age: NA 

Range age: NA 

Gender 

Male: 130 (45.6%) 

Female: 155 (54.4%) 

January 2020 9 – L 

38 Luceno-Moreno et al., 2020 Spain Cross-sectional IES-R Health professionals 1422 56.6 Mean age: 43.88 

Range age: 19–68 

Gender 

Male: 194 (13.6%) 

Female: 1228 (86.4%) 

April 2020 9 – L 

39 Mazza et al., 2020 Italy Cross-sectional PCL-5 Patients/survivors 402 28% Mean age: 57.8 

Range age: 18–87 

Gender 

Male: 256 (63.7%) 

Female: 146 (36.3%) 

April-June 2020 9 – L 

40 Qi et al., 2020 China Cross-sectional PCL-C Covid-19 patients 43 12.20% Mean age: 40.01 

Range age: NA 

Gender 

Male: 18 (41.9%) 

Female: 25 (58.1%) 

February 2020 7 – M 

41 Ramirez et al., 2020 Mexico Cross-sectional IES-R Population at large 3932 27.21% Mean age: 33 

Range age: 18–77 

Gender 

Male: 1004 (25.5%) 

Female: 2928 (74.5%) 

March-April 2020 9 – L 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

42 Ren et al., 2020 China Cross-sectional PCL-5 Population at large 1172 6.99% Mean age: 22 

Range age: NA 

Gender 

Male: 360 (30.7%) 

Female: 812 (69.3%) 

March 2020 9 – L 

43 Romito et al., 2020 Italy Cross-sectional IES-R Population at large 77 36.36% Mean age: 56.6 

Range age: 22–85 

Gender 

Male: 39 (50.6%) 

Female: 38 (49.4%) 

April 2020 9 – L 

44 Rossi et al., 2020(a) Italy Cross-sectional GPS-PTSS Population at large 1379 49.38% Mean age: 39 

Range age: NA 

Gender 

Male: 315 (22.8%) 

Female: 1064 (77.2%) 

March 2020 9 – L 

Rossi et al., 2020(b) Italy Cross-sectional GPS-PTSS Health professionals 18,147 36.73% Mean age: 38 

Range age: NA 

Gender 

Male: 3700 (20.4%) 

Female: 14,447 

(79.6%) 

March 2020 9 – L 

45 Seyahi et al., 2020 (a) Turkey Cross-sectional IES-R Health professionals 535 40.93% Mean age: 31 

Range age: 19–58 

Gender 

Male: 181 (33.8%) 

Female: 354 (66.2%) 

April 2020 9 – L 

Seyahi et al., 2020 (b) Turkey Cross-sectional IES-R Population at large 1688 26.18% Mean age: 38.2 

Range age: 16–81 

Gender 

Male: 503 (29.8%) 

Female: 1185 (70.2%) 

April 2020 9 – L 

46 Shevlin et al., 2020 United Kingdom Cross-sectional ITQ Population at large 2025 16.79% Mean age: 45.44 

Range age: 18–83 

Gender 

Male: 978 (48.3%) 

Female: 1047(51.7%) 

March 2020 9 – L 

47 Si et al., 2020 China Cross-sectional IES-6 Health professionals 863 40.21% Mean age: NA 

Range age: NA 

Gender 

Male: 253 (29.3%) 

Female: 610 (70.7%) 

February-March 2020 9 – L 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

48 Song et al., 2020 China Cross-sectional PCL-5 Health professionals 14,825 9.13% Mean age: 34 

Range age: 18- > 40 

Gender 

Male: 5289 (35.7%) 

Female: 9536 (64.3%) 

February-March 2020 9 – L 

49 Sun Luna et al., 2020 China Cross-sectional PCL-5 Population at large 2091 4.6% Mean age: NA 

Range age: 18- > 60 

Gender 

Male: 819 (39.2%) 

Female: 1272 (60.8%) 

January-February 2020 9 – L 

50 Sun Shufang et al., 2020 China Cross-sectional IES Population at large 1912 67.05% Mean age: 20.28 

Range age: 18–49 

Gender 

Male: 578 (30.23%) 

Female: 1334 

(69.77%) 

March-April 2020 9 - L 

51 Tan et al., 2020 China Cross-sectional IES-R Population at large 673 10.85% Mean age: 30.8 

Range age: 18–83 

Gender 

Male: 501 (74.4%) 

Female: 172 (25.6%) 

February 2020 8 – M 

52 Tang et al., 2020 China Cross-sectional PCL-C Population at large 2485 2.70% Mean age: 19.81 

Range age: 16–27 

Gender 

Male: 960 (39.2%) 

Female: 1525 (60.8%) 

February 2020 8 – M 

53 Tarsitani et al., 2021 Italy Cohort PCL-5 Patients/survivors 115 10.4% Mean age: 58 

Range age: 48–67 

Gender 

Male: 2 (17%) 

Female: 10 (83%) 

April 2020 9 – L 

54 Tomaszek et al., 2020 Poland Cross-sectional IES-R Population at large 184 69.57% Mean age: 21.92 

Range age: 18–48 

Gender 

Male: 29 (15.8%) 

Female: 155 (84.2%) 

March-April 2020 9 – L 

55 Wang, Ya-Xi et al., 2020 China Cross-sectional PCL-C Health professionals 202 16.83% Mean age: 32 

Range age: 29–40 

Gender 

Male: 25 (12.4%) 

Female: 177 (87.6%) 

February-March 2020 8 – M 

( Continued on next page ) 
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Table 1 ( Continued ). 

No Author (year) Study setting Study design Diagnostic 

criteria 

Study population Sample 

size 

PTSD 

prevalence 

Study population 

characteristics 

Time of study Risk of bias 

56 Wang Ying et al., 2020 China Cross-sectional IES-R Health professionals 1897 9.75% Mean age: 34 

Range age: 18- > 40 

Gender 

Male: 332 (17.5%) 

Female: 1565 (82.5%) 

January-February 2020 9 – L 

57 Wang-yuan et al., 2020 China Cross-sectional IES-R Population at large 6213 9.30% Mean age: 50.57 

Range age: NA 

Gender 

Male: 3278 (52.8%) 

Female: 2935 (47.2%) 

April 2020 8 – M 

58 Wathelet et al., 2021 France Cross-sectional PCL-5 Population at large 22,883 19.5% Mean age: 21.2 

Range age: NA 

Gender 

Male: 925 (20.8%) 

Female: 3408 (76.5%) 

Others: 123 (2.8%) 

June-July 2020 9 – L 

59 Yin et al., 2020 China Cross-sectional PCL-5 Health professionals 371 3.8% Mean age: 35.3 

Range age: 18–60 

Gender 

Male: 143 (38.5%) 

Female: 228 (61.5%) 

February 2020 9 – L 

60 Zanghi et al., 2020 Italia Cross-sectional SSS-DSM- 

IV 

Population at large 432 31.71% Mean age: 40.4 

Range age: NA 

Gender 

Male: 155 (35.9%) 

Female: 277 (64.1%) 

May 2020 8 – M 

61 Zhang et al., 2020 China Cross-sectional PCL-C Health professionals 642 20.87% Mean age: NA 

Range age: NA 

Gender 

Male: 96 (14.95%) 

Female: 546 (85.05%) 

June 2020 8 – M 

62 Zhao et al., 2020 China Cross-sectional PCL-5 Population at large 515 5.63% Mean age: NA 

Range age: NA 

Gender 

Male: 173 (33.6%) 

Female: 342 (66.4%) 

January-February 2020 9 – L 

63 Zhou et al., 2020 China Cross-sectional PCL-5 Population at large 859 2.68% Mean age: 32.68 

Range age: 20–47 

Gender 

Male: 0 

Female: 859 (100%) 

February-March 2020 8 – M 

Abbreviations: Post-traumatic stress disorder checklist-survey (PCL-S); Post-traumatic stress disorder checklist-based DSM 5(PCL-5); Clinical-administered PTSD Scale for DSM-5 (CAPS-5); Posttraumatic stress disorder-8 

inventory (PTSD-8); Post-traumatic stress disorder self-rating scale (PTSD-SS); Impact Event Scale-Revision (IES-R); The abbreviated PTSD checklist (PCL); Six items Impact Event Scale (IES-6); Post-traumatic stress disorder 

checklist-reduced version (PCL-C-2); International Trauma Questionnaire (ITQ); The PTSD checklist-civilian (PCL-C); The global psychotrauma screen, post-traumatic stress symptoms subscale (GPS-PTSS); Impact Event Scale 

(IES); The short screening scale Diagnostic and Statistical Manual for Mental Disorders 4th Edition (SSS-DSM-IV); Not available (NA). 
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Fig 2. Forest plot overall PTSD prevalence during COVID-19 pandemic. 
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nits showed higher PTSD prevalence (30.98%, 95% CI 16.85 to

9.86) compared to those who did not work in COVID-19 units

13.16%, 95% CI 6.79 to 23.96). Among health professionals, nurses

ere found to have the highest PTSD prevalence with (28.22%,

5%CI 15.83 to 45.10), followed by medical doctors (10.80%, 95% CI

.12 to18.38), and others (physiotherapists, care assistants, and ad-

ission staff) (7.69%, 95% CI 4.42 to 12.19). Meta-regression anal-
sis also showed that nurses had a higher PTSD prevalence (1.18,

5% CI 0.21 to 2.15) compared to medical doctors ( Table 2 ). 

According to studies’ characteristics, subgroup analyses found

he study’s continent and assessment tools as significant moder-

tors while countries’ GDP, total case, and death case were not.

egarding the continents, Europe showed the highest prevalence of

TSD (25.05%, 95% CI 19.14 to 32.06) compared to Asia (15.50%, 95%
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Fig 3. Forest plot of PTSD prevalence during COVID-19 pandemic in three different 

populations. 
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r  
I 11.29 to 20.92) and America (8.08%, 95% CI 2.47 to 23.37). Fur-

hermore, assessment tools were also found as a significant moder-

tor. Studies that used Clinician-Administered PTSD Scale for DSM-

 showed the highest PTSD prevalence (30.18%, 95% CI 25.78 to

4.98) compared to PTSD Checklist/for DSM-5/S/C/C2 (10.60%, 95%

I 6.39 to 17.09), and Impact of Event Scale/Revised/6 (21.68%, 95%

I 15.49 to 29.47). Meta-regression analysis showed that people

ho lived in Europe had higher PTSD prevalence (0.59, 95% CI 0.01

o 1.17) than those who lived in Asia ( Table 2 ). 

.4. Quality assessment 

All included studies were evaluated using the ten items risk

f bias tool developed specifically for prevalence meta-analysis by

oy and colleagues. Two independent raters conducted the evalu-

tion, and there was no disagreement between raters for each arti-
le included in this study. Overall results showed 41 (65.1%) and 22

34.49%) studies were classified as low and moderate risk of bias. 

.5. Sensitivity analysis 

Sensitivity analyses was conducted according to the studies’

uality and assessment tools used. According to study quality,

2 studies with moderate risk of bias were excluded, the results

ere not significantly different with prevalence of PTSD 16.93%

95% CI 12.46 to 22.60; 95% PrI 1.55 to 72.53). Based on instru-

ents used in studies included, after four studies measuring PTSD

sing posttraumatic stress disorder-8 inventory, The global psy-

hotrauma screen, post-traumatic stress symptoms subscale and

he short screening scale Diagnostic and Statistical Manual for

ental Disorders 4th Edition were excluded, studies were cate-

orized into Clinician-administered PTSD Scale for DSM-5, PTSD

hecklist/for DSM-5/S/C/C2, and Impact of event scale/Revised/6.

he result showed no significant difference in prevalence of PTSD,

6.83% (95% CI 13.20 to 21.21; 95%PrI1.82 to 68.82). 

. Discussion 

To our knowledge, this is the first meta-analysis to include the

revalence of PTSD in different segments of the population ac-

ording to the population exposure model with higher rates of

TSD during COVID-19 in a comprehensive review using 63 studies

ith 124,952 participants. Although almost half of the studies in-

luded were conducted in mainland China, our study includes data

rom 23 other countries representing three continents: Asia, Amer-

ca, and Europe. Substantial prevalence rates were found across

roups of patients/survivors of COVID-19, health professionals, and

he population at large. This study also determined age, working

nit, health profession, continent, and PTSD assessment tools as

ignificant moderators for PTSD prevalence during the COVID-19

andemic. 

.1. Main findings 

This study found that the COVID-19 pandemic has affected all

opulations who were either directly or indirectly exposed to the

isease. This study’s overall pooled PTSD prevalence was higher

han the prevalence rate found during the Severe Acute Respira-

ory Syndrome pandemic. A study from China in 2009 found the

revalence rate of PTSD of 131 Severe Acute Respiratory Syndrome

urvivors to be about 4% and 5% at one and three months af-

er discharge, respectively ( Wu et al., 2005 ). However, the higher

TSD prevalence during the COVID-19 pandemic might be due

o its high reproductive number. Although the mortality rate of

OVID-19 (13%) ( Abdelghany et al., 2021 ) might be less than Se-

ere Acute Respiratory Syndrome (15%) ( Chan-Yeung and Xu, 2003 )

nd Middle East Respiratory Syndrome (35%) ( WHO, 2019 ), yet

he reproductive number of COVID-19 is relatively high (1.8–

.6) ( WHO, 2019 ) when compared to Severe Acute Respiratory

yndrome (1.7–1.9) and Middle East Respiratory Syndrome ( < 1)

 Petrosillo et al., 2020 ). This higher reproductive number can be

een in the higher number of COVID-19 cases. According to the

HO, the duration of COVID-19 is currently longer than previ-

us coronavirus outbreaks, whereas the Severe Acute Respiratory

yndrome outbreak ended eight months after the first case was

eported ( WHO, 2015 ), while for COVID-19, the pandemic is still

preading more than a year since the first reported case. 

.1.1. Prevalence rate according to population exposure 

The current study results indicate that there are similar and

onsiderable rates of PTSD for both those who are directly or indi-

ectly exposed to COVID-19. For those directly exposed to COVID
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Table 2 

Moderator analysis of PTSD prevalence during COVID-19 pandemic. 

Subgroup analysis Meta-regression analysis 

Variable n of study (event sample size) Pooled estimate% (95% CI) I 2 (%) p -value Pooled estimate (95% CI) p -value 

Participants’ characteristics 

Mean Age 17 – – – ref 

−0.02 ( −0.07 to 0.02) 0.269 

Age 

Adult (18–65 years old) 12 (35,799) 25.67 (17.12 to 36.60) 99.6 0.089 ref 

Elderly ( > 65 years old) 5 (544) 5.68 (0.85 to 29.72) 89.7 −1.75 ( −3.16 to −0.34) 0.015 

Gender 

Male 22 (12,264) 21.86 (13.41 to 33.58) 99.2 0.519 ref. 

Female 22 (30,193) 26.21 (18.91 to 35.11) 99.4 0.23 ( −0.49 to 0.95) 0.535 

Marital Status 

Single/not married 11 (3277) 22.90 (12.86 to 37.40) 98.4 0.423 ref 

Married 11 (6455) 30.86 (17.99 to 47.60) 99.2 0.41 ( −0.59 to 1.41) 0.421 

Education level 

High school and below 8 (2210) 37.37 (21.59 to 56.40) 98.2 0.889 ref 

Bachelor and over 8 (4238) 35.73 (22.77 to 51.17) 99.3 −0.07 ( −1.07 to 0.93) 0.888 

Health worker 

Unit of work 

Not work in Covid-19 unit 3 (1670) 13.16 (6.79 to 23.96) 93.8 0.049 ref 

Work in Covid-19 unit 4 (1420) 30.98 (16.85 to 49.86) 97.3 1.08 ( −0.05 to 2.20) 0.060 

Health profession 

Medical doctor 4 (830) 10.80 (6.12 to 18.38) 84.3 0.003 ref 

Nurse 5 (2422) 28.22 (15.83 to 45.10) 97.8 1.18 (0.21 to 2.15) 0.017 

Others 1 (65) 7.69 (4.42 to 12.19) – −0.39 ( −2.04 to 1.25) 0.637 

Study Characteristics 

Countries’ continent 

Asia 44 (50,798) 15.50 (11.29 to 20.92) 99.4 0.017 ref. 

Europe 22 (13, 554) 25.05 (19.14 to 32.06) 99.6 0.59 (0.01 to 1.17) 0.046 

America 5 (59,997) 8.08 (2.47 to 23.37) 99.8 −0.73 ( −1.78 to 0.32) 0.173 

Countries GDP 

Low income 4 (1473) 9.88 (3.37 to 25.61) 96.9 0.342 ref. 

Upper middle income 37 (51,851) 17.05 (12.15 to 23.41) 99.6 0.63 ( −0.60 to 1.86) 0.313 

High income 31 (71,378) 19.35 (13.93 to 26.23) 99.7 0.78 ( −0.46 to 2.03) 0.217 

Countries’ total case 

Non top 10 country 49 (57,409) 15.73 (11.62 to 20.94) 99.5 0.142 ref. 

Top 10 country 23 (67,159) 21.84 (15.65 to 29.61) 99.8 0.09 ( −0.13 to 0.28) 0.356 

Countries’ total death 

Non top 10 country 50 (55,316) 16.07 (11.92 to 21.31) 99.4 0.223 ref. 

Top 10 country 22 (69,252) 21.18 (15.00 to 29.03) 99.8 0.22 ( −0.08 to 0.51) 0.158 

Assessment tools 

CAPS-5 1 (381) 30.18 (25.78 to 34.98) 0.00 < 0.0001 ref 

PCL (5/S/C/C2) 21 (64,758) 10.60 (6.39 to 17.09) 99.7 −1.29 ( −3.60 to 1.03) 0.276 

IES (R/6) 26 (36,163) 21.68 (15.49 to 29.47) 99.4 −0.43 ( −2.75 to 1.86) 0.705 

Abbreviations: Study size (n); Confidence Interval (CI); Gross Domestic Product (GDP); Reference (ref); Clinical-Administered PTSD Scale for DSM-5 (CAPS-5); Post-Traumatic 

Stress Disorder Checklist-5/Survey/Civilian/Reduced version (PCL-5/S/C/C2); Impact Event Scale-Revision/6 (IES-R/6). 

Note: Significancy level < 0.05. 
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19, patients could experience trauma from procedures such as

espiratory failure and tracheotomy. This result is supported by

revious studies, which showed that either direct or indirect ex-

osure to trauma could lead to PTSD ( Lee et al., 2017 ; May and

isco, 2016 ; Szogi and Sullivan, 2018 ). The more severe physical

ymptoms and a longer hospitalization period may also lead to

ore trauma for patients diagnosed with COVID-19. Thus, mental

ealth support is crucial for this population. 

The findings of the current meta-analysis revealed that the

revalence of PTSD among health professionals was higher than

atients/survivors. The current study findings demonstrate a higher

revalence of PTSD of 15.5% among health professionals compared

o a previous study with 11.9% ( Chirico et al., 2021 ). In addition,

ther studies have shown that health professionals faced higher

umber of traumatic incidences compared to other professionals in

he social and trading sectors ( Magnavita et al., 2021 ). Health pro-

essionals play an essential role in the pandemic as the frontline

esponders. Hospitals and clinics being the service centers for pa-

ients affected by the COVID-19 virus and overcrowding when the

ase counts are high leaves health professionals without enough

ime for rest and relaxation. Initially, uncertainty about COVID-19

nd the lack of guidelines for taking care of the patients resulted in
eelings of frustration and anger among health professionals. This

ay have generated moral injury that could be considered as a se-

ious threat to mental stability ( Chirico et al., 2020 ). However, as

rontline service providers with experience in health care services,

ome professionals may have a higher ability to process the trauma

rom COVID-19 and have positive results such as post-traumatic

rowth. A previous survey study reports that the rate of posttrau-

atic growth in nurses during COVID-19 was 39.3% ( Chen et al.,

020 ). 

The prevalence of PTSD among the population at large or those

ot directly exposed was also quite high compared to the average

lobal prevalence pre-COVID-19 ( Kessler et al., 2017 ). Although this

opulation was not exposed to COVID-19 directly, stressful situa-

ions such as lockdowns, economic instability, social isolation, and

edia reporting of information during the pandemic most likely

ad a negative effect on psychological well-being of the popula-

ion at large. Providing information on essential elements of the

OVID-19 pandemic to the population at large to reduce stress

or trauma including increasing the sense of safety, staying con-

ected, promoting calm and sense of self, collective efficacy, and

emaining hopeful could also be effective methods in reducing

TSD. 
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.2. Subgroup and moderator analyses 

This study indicates that although the elderly was considered as

 vulnerable population, it was found that they were more likely

o have less negative health outcomes than other age groups. A

tudy by Ditlevsen and Elklit (2010) found that the prevalence of

TSD among adults tends to be higher than the elderly while a

tudy by Robert et al. (2012) found that PTSD prevalence among

lder adults was 4.5%, which was lower than reported rates of

ounger age. The possible explanation could be that the elderly

as cumulated life experiences offering them a higher resilience

o post-traumatic events including COVID-19 pandemic compared

o younger age groups. Resiliency is the ability to adapt and be-

ng flexible and persistently toward hard situations and as well as

bility to tolerate negative emotions and failures. It has been rec-

gnized as a protective factor against the experienced negative life

vents ( Oginska-Bulik and Kobylarczyk, 2016 ). Further, from a bio-

ogical perspective, because people’s prefrontal cortex is not fully

ature until the age of 20, they have difficulty coping with trau-

as after they experience them ( Johnson et al., 2009 ). 

In terms of health professionals’ characteristics, our study found

hose who worked in COVID-19 units showed five times greater

TSD prevalence than those who did not work in COVID-19 units.

eing exposed to highly stressful situations such as witnessing

eath, trauma, and working overtime, and overcrowded settings

ould be a major reason for the psychosomatic problems seen in

ealth professionals working in the COVID-19 units during the pan-

emic. The general director of WHO, Tedros Adhanom Ghebreye-

us, notes that “many (health care workers) have themselves be-

ome infected, and while reporting is scant, we estimate that at

east 115,0 0 0 health care workers have paid the ultimate price in

he service of others” ( Euronews, 2021 ). The current study findings

lso indicate that nurses were at high risk of having PTSD than

ther health professionals. Similarly, nurses who work in COVID-19

nits have shown to have a 16.31 higher risk of developing PTSD

 Moon et al., 2021 ). As part of the frontline health workers, nurses

re facing high stress in taking care of people with COVID-19. At

he start of the pandemic, armed only with limited information

bout COVID-19 and basic training of universal precautions, nurses

ended to have more direct contact with patients and work more

han eight hours every day. The shortage of nurses and personal

rotective equipment could have led to an increased number of

ealth workers being overworked, becoming infected, and dying

rom COVID-19. Nurses experience fear of their own deaths or the

eaths of loved ones that could result in the development of PTSD

 Marshall, 2020 ). Therefore, providing full support for health pro-

essionals to ensure positive outcomes from witnessing exposure to

OVID-19 should be encouraged. In addition, in-person or virtual

n-service training on essential elements related to COVID-19 and

reatments should be available and accessible to health profession-

ls and health care institutions should ensure periodic comprehen-

ive screening and occupational health surveillance of PTSD symp-

oms to ensure healthcare professionals’ well-being and prompt

reatment is provided ( Chirico and Magnavita, 2020 ). Furthermore,

t is essential to develop adequate psychological support to help

ealth professionals through the challenges of the COVID-19 pan-

emic. We suggest that the psychological intervention for PTSD

or health professionals should consist of two pillars: (1) providing

ufficient information related to COVID-19, training, and personal

rotective equipment; and (2) providing psychological support for

ealth workers to improve their ability to cope with mental prob-

ems. 

Regarding study characteristics, subgroup analysis and meta-

egression also revealed that there were significant differences

n PTSD prevalence rates among the continents. Europe showed

he highest number of PTSD compared to Asia and America. As
he largest contributor to new COVID-19 cases and death ( Smith-

park et al., 2020 ), people who live in European countries have

igher risk to develop pandemic-related PTSD. Furthermore, the

ocial restriction caused businesses struggle to survive, unemploy-

ent due to COVID-19 pandemic has demonstrated to cause sig-

ificant health loss in high-income countries and these situations

ave collectively impacted on people’s mental health condition in-

luding development of PTSD ( WHO, 2020 ). Since the outbreak of

OVID-19 in Europe, the level of stress and anxiety have risen sig-

ificantly ( United Nation, 2020 ). However, this finding should be

nterpreted with caution, as only three studies reported the preva-

ence rates of PTSD in low-income countries. Thus, more studies

re needed to further explore the prevalence of PTSD in more

ountries and continents to have a comprehensive view and bet-

er understanding of the global pandemic-related PTSD. 

Subgroup analyses found that the PTSD assessment tool among

he included studies was a significant moderator. Studies that used

linician-Administered PTSD Scale for DSM-5 and PTSD Check-

ist/for DSM-5/S/C/C2 as instruments to measure PTSD showed the

ighest and lowest prevalence, respectively. Of all the instruments,

he Clinician-Administered PTSD Scale for DSM-5, PTSD Check-

ist/for DSM-5/S/C/C2, and Impact of Event Scale/Revised/6 showed

igh validity and reliability ( Blevins et al., 2015 ; Creamer et al.,

003 ; Weathers et al., 2018 ). Clinician-Administered PTSD Scale for

SM-5 is the gold standard for PTSD assessment ( Weathers et al.,

013 ) which is an interview-based instrument, while PTSD Check-

ist/for DSM-5/S/C/C2 and Impact of Event Scale/Revised/6 are self-

eported ones. Different thresholds used in several studies might

ave also influenced the pooled PTSD prevalence in studies that

sed PTSD Checklist/for DSM-5/S/C/C2 as the assessment tool. A

core of 34 has been suggested as the cut-off PTSD Checklist/for

SM-5/S/C/C2 ( Murphy et al., 2017 ). Murphy et al. (2017) found

ositive agreement between PTSD Checklist/for DSM-5/S/C/C2, Im-

act of Event Scale/Revised and Clinician-Administered PTSD Scale

or DSM-5 in identifying PTSD, different results found in this study

ight be related to low score of positive predictive value of PTSD

hecklist/for DSM-5/S/C/C2 (45.8%) while the negative prediction

alue was (89.3%) ( Verhey et al., 2018 ) to determine the existence

f PTSD. Furthermore, different rates of PTSD among three different

opulations might also be related to the instrument used. About

2.7% of studies that measured PTSD among patients/survivors of

OVID-19 used PTSD Checklist/for DSM-5/S/C/C2. In addition, stud-

es that measured PTSD on health professionals and the popula-

ion at large dominantly use Impact of Event Scale/Revised/6 More

omprehensive assessments using interview and self-report-based

nstruments are needed instead of relying on one specific type of

ssessment tool only. 

.3. Strengths and limitations 

This meta-analysis has numerous strengths. Firstly, this meta-

nalysis included more studies than the previous meta-analyses

nd provided PTSD prevalence among three different groups (pa-

ients/survivors of COVID-19, health professionals, and the popula-

ion at large) as well as exploring moderator factors to help ex-

lain the identified statistical heterogeneity. Secondly, a compre-

ensive literature search without language restrictions was con-

ucted with independent screening, careful data extraction, and

igorous quality assessment. Finally, sensitivity analyses were also

onducted and revealed the robustness of the current study find-

ngs. Despite the numerous strengths of the current study, some

imitations should be considered when interpreting the results.

ost of the studies included in the analysis were conducted be-

ween one to eight months after the outbreak. However, PTSD is

sually diagnosed at least six months after exposure to trauma.

urthermore, not all studies provide demographic characteristics
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f those with PTSD or information prior to the pandemic such as

revious mental disorder diagnosis that could be associated with

TSD; subgroup analyses were measured based on available data

nly. Therefore, future studies meeting the diagnostic criteria of

TSD and better reporting of demographic and study characteris-

ics for more accurate measurement of prevalence are needed. As

he pandemic is not yet over, more studies are needed to explore

he long-term impact of the COVID-19 pandemic on PTSD. 

.4. Conclusions and implications 

To our knowledge, this is the first meta-analysis to examine the

ncidence of PTSD in the COVID-19 pandemic in the overall global

opulation and by comparison groups in terms of exposure and

oderator factors. Substantial PTSD prevalence rates was found in

atients/survivors diagnosed with COVID-19, health professionals,

nd the population at large. Moderator analysis revealed age, unit

f work, health profession, continent, and PTSD assessment tool as

ignificant moderators. 

As WHO recommends improving mental health service, findings

rom this study can be used to develop programs needed to offer

upport for people who are at high risk for developing PTSD, espe-

ially in adults under the age of 65, health professionals who work

n the COVID-19 units, nurses, and those who live in the European

ountries. Further psychological support as part of health services

or those who suffer from PTSD due to COVID-19 is needed. 
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