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A B S T R A C T   

Background: Post-Traumatic Stress Disorder (PTSD) is considered as a prevalent outcome of the COVID-19 
pandemic. This study aimed to present a global picture of the prevalence of PTSD in high-risk groups for 
COVID-19 (HRGs-COVID19) and determine its risk factors. 
Methods: Cross-sectional studies published between March 11, 2020, and October 11, 2021, in English, were 
searched in seven databases on the prevalence of PTSD in HRGs-COVID19. After screening the retrieved records, 
their quality was assessed, and the required data were extracted. R-4.1.3 software and random effect model with 
95 % confidence interval (CI) were used to synthesize and analyze the data. 
Results: The pooled prevalence of PTSD in HRGs-COVID19 was 30 % (95 % CI: 21–39 %). The pooled prevalence 
of PTSD was significantly different in terms of the variables of data collection during the lockdown, gender, and 
data collection season (P < 0.05). Subgroup analyses could not identify sources of heterogeneity. 
Limitations: The included studies did not cover all HRGs-COVID19 such as smokers and the elderly. 
Conclusion: Considering the higher pooled prevalence of PTSD in HRGs-COVID19 than the general population, 
COVID-19 patients, and health care workers, prioritizing this subgroup for prevention and treatment of psy
chological outcomes is highly recommended. Predicting and implementing psychological interventions early in 
the pandemic is more critical when applying restrictive measures and among HRGs-COVID19 women.   

1. Introduction 

Post-Traumatic Stress Disorder (PTSD) is a common mental disorder 
in the general population that can follow a traumatic event. PTSD in
cludes spontaneous and repetitive reminding traumatic events, attempt 
to avoid situations, activities, and people that are reminiscent of the 
event, and excessive psychological irritability that can result from direct 
or indirect exposure to life-threatening events such as war, natural di
sasters, and epidemics (De Micco et al., 2021; Edition, 2013; Shalev 
et al., 2017). More than two-thirds of adults worldwide may experience 
a traumatic event throughout their lives (Galea et al., 2005). In the 
world mental health survey (2017), the global lifetime prevalence of 
PTSD in the general population was estimated at 3.9–5.6 % (Koenen 
et al., 2017). The prevalence of PTSD due to the epidemics of infectious 

disease among the general population has been reported at 24.20 % (95 
% CI: 18.54–30.53 %) (Qiu et al., 2021a). 

The COVID-19 pandemic has spread rapidly worldwide since late 
2019, with 288,631,129 confirmed cases reported worldwide by the 
beginning of 2022, of which 5,458,545 died (WHO, 2021). High prev
alence of morbidity and mortality, unknown and unpredictable nature of 
the disease, lack of effective medical treatment, contradictory news, 
stigma, home quarantine, restriction of travel and contact with friends 
and relatives, widespread lockdown, financial losses, and fear of 
infecting oneself and relatives, are essential sources of psychological 
stress associated with COVID-19 and predisposing to PTSD among the 
general population, especially high-risk groups (Bareeqa et al., 2021; 
Bueno-Notivol et al., 2021; Forte et al., 2020; Huremović, 2019). 

There is evidence that high-risk groups such as older adults, obese 
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individuals, smokers, pregnant women, HIV+, and patients with 
comorbidities including cardiovascular, pulmonary, renal, rheumatoid, 
hormonal diseases, and a variety of cancers, are more likely to develop 
PTSD as a result of COVID-19 (Delle Donne et al., 2021; Durcan et al., 
2021; Gandhi et al., 2020; Hocaoglu et al., 2020; Jelly et al., 2021; 
Juanjuan et al., 2020; Torales et al., 2020; Yang et al., 2020). Predictive 
factors for PTSD include a history of individual and family psychiatric 
disorders, gender, socioeconomic status, personality (introversion/ 
extroversion), level of education, race, perceived life threat, previous 
trauma, the severity of trauma, and perceived social support (Bisson, 
2007). 

The pooled prevalence of PTSD in the COVID-19 pandemic has been 
reported among the general population between 12 and 27.13 %, among 
COVID-19 survivors between 15.45 and 36.3 %, and among Health Care 
Workers (HCWs) between 17.23 and 29.22 % in several Systematic 
Reviews and Meta-Analyses (SR-MAs) (Qiu et al., 2021b; Salehi et al., 
2021; Yunitri et al., 2022). An accurate estimate of the prevalence of 
PTSD among different subgroups, especially high-risk groups for COVID- 
19 (HRGs-COVID19), is necessitated to take effective measures for 
reduction of the psychological outcomes of COVID-19. High-risk groups 
are more likely to develop COVID-19 and its severe complications 
including disability and death, due to their specific physiological, 
physical, and psychological conditions. Therefore, PTSD seems to be 
higher among high-risk groups than other subgroups of the community, 
even HCWs and COVID-19 survivors during the COVID-19 pandemic 
period. The use of different assessment tools for PTSD has been a source 
of heterogeneity in previous meta-analyses (Qiu et al., 2021a). There
fore, the present study was developed to estimate a more accurate 
pooled prevalence of PTSD among HRGs-COVID19 using the most 
common PTSD assessment tool, the Revised Impact of Event Scale (IES- 
R), by identifying the possible causes of heterogeneity and analyzing 
subgroups. However, according to our knowledge, no SR-MA study has 
been published to estimate the pooled prevalence of PTSD among HRGs- 

COVID19; therefore, this study aimed to present a global picture of the 
prevalence of PTSD among HRGS-COVID19 and to determine the risk 
factors associated with it. The results of this study can help health pol
icymakers prioritize population subgroups to prevent and treat the 
psychological outcomes of COVID-19 (Table 1). 

2. Methods 

This study was conducted based on the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis protocols (PRISMA). The proto
col of this study is registered in PROSPERO with the code 
CRD42021228454. 

2.1. Search strategy and selection of studies 

English cross-sectional studies published between March 11, 2020, 
and October 11, 2021, on the prevalence of PTSD in HRGs-COVID19 
were searched. Searching was done independently by two researchers 
(BR, HSh). The following databases, including Web of Science, PubMed, 
Scopus, Embase, Psycinfo, PsyArxiv, ResearchGate, and Google Scholar, 
were searched for pre-print, published, and related gray literature re
cords. To determine keywords, the list of HRGs-COVID19 was taken 
from the WHO and Centers for Disease Control and Prevention (CDC) 
websites. The main terms of Medical Subject Headings (MeSH) and 
Emtree Thesaurus along with other synonyms were used to develop the 
search strategy. The included keywords were: 

(PTSD OR “post-traumatic stress” OR “posttraumatic stress” OR “post 
traumatic stress” OR “revised impact of event scale” OR IES-R) AND 
(COVID19 OR COVID-19 OR SARS-COV-2 OR 2019-nCOV OR “Wuhan 
coronavirus” OR “coronavirus disease19”) AND (high-risk OR “high 
risk” OR “higher risk” OR at-risk OR vulnerable OR “underlying health 
condition*” OR “underlying medical condition*” OR “underlying con
dition*” OR “underlying disease*” OR “underlying illness*” OR “pre- 

Table 1 
Characteristic of the included studies.  

Author Country Population Participants PTSD 
(%) 

Female 
(%) 

Daily 
mortality 
ratea 

Daily 
morbidity 
ratea 

Lockdown Quality 
assessment (%) 

(Tutnjević and 
Lakić, 2020) 

Bosnia and 
Herzegovina and 
Serbia 

Pregnant women  152  44.1 100  753  5075 Yes  51.6 

(Romito et al., 
2020) 

Italy Lymphoproliferative 
neoplasm  

77  18 49.4  5  179 Yes  58.1 

(Deledda et al., 
2021) 

Italy Chronic disease  506  40.3 74.8  19  321 Yes  45.2 

(Delle Donne 
et al., 2021) 

Italy People living with HIV  98  25.5 24.5  55  333 Yes  45.16 

(Durcan et al., 
2021) 

Turkey Acromegaly  217  24.9 55.3  12  302 Yes  51.6 

(Saccone et al., 
2020) 

Italy Pregnant women  100  61 100  18  573 No  77.4 

(Hocaoglu et al., 
2020) 

Turkey Pregnant women  283  55.4 100  49  327 Yes  51.6 

(Seyahi et al., 
2020) 

Turkey Rheumatic patients  771  28.4 69  57  360 Yes  45.2 

(Addis et al., 
2021) 

Ethiopia Chronic disease  413  7.8 52.1  83  5967 No  58.1 

(Durcan et al., 
2021) 

Turkey Cushing patients  127  24.4 78.7  2  76 No  61.3 

(Yang et al., 
2021) 

China Hemodialysis patients  273  12.45 41  0.01  0.2 Yes  48.39 

(Wang et al., 
2020) 

China Cancer patients  6213  9.3 47.2  0.2  9 Yes  71 

(Jelly et al., 
2021) 

India Pregnant women  333  8.1 NR  0.2  9 Yes  71 

(Cui et al., 2020) China Breast cancer  207  35.3 100  1  2 No  58.6 
(Juanjuan et al., 

2020) 
China Breast cancer  658  52.3 100  1  1 No  64.5  

a Daily mortality rate and Daily morbidity rate are reported per 107. 
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existing condition*” OR “health condition*” OR “medical condition*” 
OR “chronic disease*” OR “chronic illness*” OR aged OR “older adults” 
OR elderly OR pregnan* OR smok* OR obes* OR “fat people” OR 
overweight OR hypertension OR “high blood pressure” OR diabet* OR 
“cardiovascular disease*” OR “coronary disease*” OR “coronary heart 
disease*” OR HIV OR HIV/AIDS OR aids OR “hemoglobin disorder*” OR 
“sickle cell” OR “immune compromised” OR immunocompromised OR 
“weakened immune system*” OR neoplas* OR cancer OR tumor OR 
malignan* OR chemotherapy OR radiotherapy OR “pulmonary dis
ease*” OR “respiratory disease*” OR “lung disease*” OR asthma OR 
“chronic obstructive pulmonary disease” OR COPD OR bronchitis OR 
tuberculosis OR emphysema OR “kidney disease*” OR “renal disease*” 
OR “liver disease*” OR “liver illness*” OR “liver dysfunction*” OR 
cirrhosis OR “cerebrovascular accident” OR “cerebrovascular disorder*” 
OR “cerebrovascular disease*” OR stroke OR rheumati* OR thalassemia 
OR leukemia OR lymphoma OR neurologic* OR MS OR “multiple scle
rosis” OR *“Parkinson disease” OR epilepsy OR dementia OR “Alz
heimer* disease*” OR lupus OR corticosteroid). 

The search strategy changed according to the guidelines of each 
database. 

2.2. Screening studies 

After searching and retrieving records from databases, two re
searchers (BR, HSh) independently screened records based on the title 
and abstract then deleted duplicate and irrelevant items. In the next 
step, the two researchers studied the full text of the records and screened 
them based on inclusion and exclusion criteria. At each step, disagree
ments were resolved through discussion and consensus, or ultimately 
the judgment of a third researcher (IM). 

2.3. Data extraction 

Two researchers (BR, HSh) independently extracted the following 
data from the final records: first author name, year of publication, 
country, time of the study (lockdown/peak), publication status (peer 
review/gray), statistical population, sampling method, sample size, 
participants, response rate, prevalence PTSD (95 % CI), mean ± stan
dard deviation (SD) of PTSD score, mean ± SD of PTSD subscales 
(intrusion, avoidance, hyper-arousal), mean ± SD of age, gender, and 
marital status. 

The inclusion criteria were cross-sectional studies on HRGs- 
COVID19 in English full-text that measured the prevalence of PTDS 
based on IES-R. Exclusion criteria included people infected with COVID- 
19 or mental illness and disorders. Children and adolescents were not 
announced as a high-risk group for COVID-19 by WHO. They seem to be 
less skilled at recognizing their PTSD symptoms. Data on the morbidity, 
mortality, and waves of COVID-19 epidemics were extracted from the 
World Health Organization (WHO) website. 

2.4. Assessing the quality of studies 

Two researchers (BR, HSh) independently evaluated the quality of 
records using the STROBE (STrengthening the Reporting of OBserva
tional studies in Epidemiology) Checklist. Scores of included records 
using the Strobe checklist were calculated as percentages. The range of 
scores was divided into three equal parts and interpreted as follows: 
45.16–55.90: weak, 55.91–66.65: moderate, 66.66–77.41: good. Dis
agreements were resolved through discussion and consensus, or ulti
mately the judgment of a third researcher (AE). 

2.5. Statistical synthesis and analysis 

Forest plots in the random effect model with 95 % CI were used to 
calculate the pooled prevalence. For this purpose, the metaprop com
mand of meta-package version 5.1–1 was used in R software version 

4.1.3. Heterogeneity between studies was assessed using Cochran's Q, I2 

statistic. The I2 statistic is between 0 and 100 %, and values of 50 % or 
higher were considered heterogeneous. To evaluate the sources of het
erogeneity, subgroup analysis was performed in terms of gender, data 
collection season, lockdown, morbidity and mortality rate, epidemic 
wave, high-risk group, data collection method, and quality of records. In 
the end, sensitivity analysis was performed for HRGs-COVID19. A sig
nificance level of P < 0.05 was considered in all statistical analyses. 

3. Results 

The mean (SD) age of participants of included studies was 46.31 (12) 
years old which, 71 % of whom were women. The distribution of records 
in terms of the continent in Asia, Europe, and Africa was 60 %, 33 %, and 
7 %, respectively. 93 % of the records were published, and one study was 
gray literature. The studied population of 27 % of the records was 
pregnant women, 27 % were cancer patients, and the rest were other 
chronic diseases such as hemodialysis, Cushing, acromegaly, and HIV+. 
The in-person technique was used to collect data in 47 % of records, and 
the online technique was used in 53 % of them. The average response 
rate of all records was 78.43 %. The average response rate in records 
whose data were collected online or in-person was 66.8 % and 90.0 %, 
respectively. The sampling method of 26 % of records was non-random, 
13 % random, 20 % census, and 40 % of records did not report the 
sampling method. 

Out of 10ʼ428 participants, 2948 had PTSD.The mean (SD) of PTSD 
reported in the records was 23.64(14.01), which was normal (Creamer 
et al., 2003; Kawamura et al., 2001; Larsson, 2000; Morina et al., 2013). 
The prevalence of PTSD in HRGs-COVID19 varied between 7.8 % and 
61 %. The mean (SD) scores of PTSD subscales were: avoidance 8.49 (5), 
intrusion 6.5 (4.9), and hyper-arousal 4.7 (4.2). The average number of 
deaths and daily morbidities of COVID-19 during the data collection 
period per 10 million was 70 and 902, respectively. Data on 67 % of 
records were collected during the lockdown. The quality of 21 % of the 
records was good, 29 % was moderate, and the rest was weak. The 
process of identifying and screening records is shown in Fig. 1. 

The pooled prevalence of PTSD in HRGs-COVID19 was 30 % (95 % 
CI: 21–39 %). Fig. 2-A shows the pooled prevalence of PTSD in HRGs- 
COVID19. The pooled prevalence of PTSD in studies with a statistical 
population of women was significantly higher than studies in both 
genders (χ2 = 6.05, p = 0.01) (Fig. 2-B). In three records, the prevalence 
of PTSD varied in terms of participants' gender; The PTSD of women was 
significantly higher than men (Addis et al., 2021; Romito et al., 2020; 
Seyahi et al., 2020). The pooled prevalence of PTSD in HRGs-COVID19 
decreased in terms of the data collection season from winter 2019 to 
summer 2020, which was statistically significant (χ2 = 44.24, p < 0.01) 
(Fig. 3-A). The pooled prevalence of PTSD in records whose data were 
collected during the lockdown was significantly higher records whose 
data was collected in an otherwise situation (χ2 = 17.11, p < 0.01) 
(Fig. 3-B). None of the records examined the difference in the prevalence 
of PTSD regarding whether or not lockdown was applied. 

The pooled prevalence of PTSD in records that their data were 
collected at the time of morbidity rate >300 × 107 (person/day/coun
try) was higher than other records with a lower morbidity rate (34 % vs. 
23 %), but this difference was not statistically significant (χ2 = 1.68, p =
0.19). The pooled prevalence of PTSD in records that their data were 
collected at the time of mortality rate >12 × 107 (death/day/country) 
was higher than other records with a lower mortality rate (37 % vs. 23 
%), but this difference was not statistically significant (χ2 = 2.61, p =
0.11). The pooled prevalence of PTSD in records collected simulta
neously with the first wave of COVID-19 was higher than in records 
whose data were collected before the onset of this wave (33 % vs. 23 %), 
but this difference was statistically insignificant (χ2 = 0.86, p = 0.35). 

The pooled prevalence of PTSD was higher in pregnant women than 
in cancer patients (42 % vs. 29 %), but this difference was not statisti
cally significant (χ2 = 1.04, p = 0.59). The pooled prevalence of PTSD 
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was approximately equal in terms of data collection technique (in-per
son/online) (29 % and 30 %, respectively), while the response rate 
varied. The pooled prevalence of PTSD in weak quality records was 
higher than good and moderate records (39 %, 27 %, and 27 %, 
respectively), but this difference was not statistically significant (χ2 =

2.7, p = 0.26). Heterogeneity of pooled prevalence of PTSD was 
significantly high (I2 = 99 %, p < 0.01). Sensitivity analysis did not 

change the pooled prevalence of PTSD after excluding records related to 
cancer patients (30 %). 

4. Discussion 

High-risk groups are more susceptible to develop COVID-19, its se
vere complications, and a higher risk of PTSD due to their specific 
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Google scholar (n = 593)
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Duplicate records removed (n = 550):

Records marked as ineligible by automation tools 
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Not reporting prevalence (n = 28)

Not being HRGs (n = 113)
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Fig. 1. PRISMA flow diagram for post-pandemic stress of COVID-19 among high-risk groups.  

Fig. 2. Forest plot of (A) pooled estimate of PTSD prevalence among high-risk groups (B) by sex of participant.  

R. Bajoulvand et al.                                                                                                                                                                                                                            



Journal of Affective Disorders 319 (2022) 638–645

642

conditions than other subgroups of the community. Therefore, in order 
to prioritize interventions to reduce the psychological consequences of 
the COVID-19 period, it is necessary to provide a global picture of the 
pooled prevalence of PTSD among this subgroup and determine its risk 
factors. 

The pooled prevalence of PTSD in HRGs-COVID19 was 7.5 times the 
prevalence in the general population under normal conditions in 2017 
(Liu et al., 2017). The mean pooled prevalence of PTSD in the COVID-19 
pandemic period in published SR-MAs among different populations in 
descending order was: COVID-19 patients (25.88 %), suspected COVID- 
19 patients (24.47 %), HCWs (19.82 %), general population (19.67 %), 
and patients with severe COVID-19 (16 %) (Qiu et al., 2021b; Krishna
moorthy et al., 2020; Yunitri et al., 2022; Cooke et al., 2020; Zhang 
et al., 2021; Nagarajan et al., 2022). The prevalence of PTSD appears to 
vary depending on whether the exposure to COVID-19 is direct or in
direct. Another factor that can affect the prevalence of PTSD is the de
gree of vulnerability of individuals. The high pooled prevalence of PTSD 
in HRGs-COVID19 compared to the other populations mentioned above 
and the high mean score of the avoidance subscale compared to the 
other two subscales in the present study provide evidence to support the 
recent hypothesis. Therefore, arguably, vulnerability is a more deter
mining factor for the prevalence of PTSD than the type of exposure. 
Although the exposure of HCWs with COVID-19 is higher than the 
general population, the average pooled prevalence of PTSD in these two 
populations was similar, providing evidence regarding the effect of 
exposure duration, as prolonged exposure to traumatic events seems to 
increase people's resilience to trauma and thus reduce PTSD. The lower 
pooled prevalence of PTSD among cancer patients than pregnant women 
in the present study also provides evidence of previous adaptation of 
cancer patients to the outcomes of their disease and consequently less 
PTSD in the COVID-19 pandemic period. The increase in PTSD seems to 
have a threshold in proportion to the severity of the trauma, so that by 
crossing it, the PTSD decreases unexpectedly. The lower prevalence of 
pooled PTSD among patients with severe COVID-19 than confirmed and 
suspected cases of COVID-19 supports the abovementioned hypothesis 
(a miss is as good as a mile). Therefore, it can be concluded that the 
amount and severity of exposure, degree of vulnerability, the resiliency 
of people, and duration of exposure are the determinants of the amount 
of PTSD. It is recommended that the above hypotheses be tested in future 
studies. Given the importance of vulnerability in PTSD, it is advised that 
HRGs-COVID19 benefit from self-isolation such as telecommuting and 
vulnerability leave. 

In an SR-MA (2020), psychological outcomes among the general 
population, HCWs, and COVID-19 patients in descending order were as 

follows: PTSD (33 %), anxiety (28 %), stress (27 %), and depression (22 
%) (Arora et al., 2020); on the other hand, the descending order of 
psychological outcomes in similar populations in other SR-MA (2021) 
were: stress and distress (34 %), PTSD (27 %) and anxiety and depres
sion (26 %) (Krishnamoorthy et al., 2020). It can be argued that the 
COVID-19 pandemic has been accompanied by a significant increase in 
most of the psychological outcomes in the mentioned populations (Liu 
et al., 2017). Thus, similar estimates can be expected for other psycho
logical outcomes among HRGs-COVID19. It is recommended that high- 
risk groups be assessed for various psychological outcomes of the 
COVID-19 pandemic and have their access to mental health services 
facilitated. 

Heterogeneity of pooled prevalence of PTSD in the present study was 
significantly high; however, subgroup analysis failed to identify sources 
of heterogeneity. Heterogeneity in estimating the pooled prevalence of 
PTSD in the COVID-19 pandemic period in seven studies of eight pub
lished SR-MAs was also higher than 99 %. Subgroup analysis and meta- 
regression in these above seven studies were also unable to explain the 
heterogeneity (Arora et al., 2020; Cénat et al., 2021; Cooke et al., 2020; 
Krishnamoorthy et al., 2020; Nagarajan et al., 2022; Qiu et al., 2021b; 
Zhang et al., 2021). In one study, age and continent variables signifi
cantly explained the heterogeneity of the pooled prevalence of PTSD in 
the general population (Yunitri et al., 2022). It is proposed that the 
potential risk factors for PTSD in high-risk groups such as race, per
sonality (introversion/extroversion), perceived economic threat, lock
down, history of mental health care utilization, history of personal and 
family mental illnesses and disorders, emotional support, access to 
personal protective equipment, epidemic wave, morbidity and mortality 
rate attributed to COVID-19, vaccination coverage, and previous trau
matic events, be measured, and their association with PTSD be tested in 
future studies. 

The high pooled prevalence of PTSD in the present study can be 
attributed to the fact that the majority of the records' population were 
women, and more than half of their data were collected during lock
down. The results of the two SR-MAs showed that the pooled prevalence 
of PTSD in the records that used the IES-R questionnaire was higher than 
DSM-5 and PCL-C, but this difference was not significant (Nagarajan 
et al., 2022; Qiu et al., 2021b). In another SR-MA (2022), the pooled 
prevalence of PTSD estimated by the DSM-5 questionnaire was signifi
cantly higher than the studies using the IES-R (Yunitri et al., 2022). 
Despite the discrepancy in the findings of the above studies, the higher 
prevalence in the present study might be related to the used question
naire (IES-R) compared to similar studies. 

In the early months of the COVID-19 pandemic, the unpredictable 

Fig. 3. Forest plot of PTSD prevalence among high-risk groups (A) by the season of data collection (B) in terms of lockdown at the time of data collection.  
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nature of the disease and its high infection rate, conflicting news, fear of 
infection, and restrictions imposed by governments, resulted in a higher 
prevalence of PTSD in HRGs-COVID19. It seems that after several 
months from the onset of the pandemic, with the identification of 
methods of transmission and supply of personal protective equipment, 
the introduction of specialized diagnostic kits, and the psychological 
acceptance of individuals over time, the prevalence of PTSD decreased. 
It can be inferred that public panic, social isolation, and financial losses 
from lockdown have led to differences in the prevalence of PTSD. The 
chain mediation model on COVID-19 symptoms and mental health 
outcomes emphasizes the importance of the mediating role of health 
information on the prevalence of PTSD, rapid COVID-19 diagnostic 
testing, and implementation of general mental health interventions to 
minimize adverse psychological outcomes during the COID-19 
pandemic (Wang et al., 2021). 

PTSD of different traumatic events can occur immediately after an 
event to decades later (Galea et al., 2005). Although the difference in the 
pooled prevalence of PTSD in terms of morbidity, mortality, and waves 
of COVID-19 epidemic at the time of data collection was not statistically 
significant; Nevertheless, PTSD of COVID-19 seems to be one of those 
events that occurred within a short time of infection, death, and its 
waves. It is inferred that PTSD among the general population (unaf
fected) increased during the COVID-19 pandemic period with the onset 
of its waves and decreased with its end. Still, PTSD has persisted among 
people with Severe Acute Respiratory Syndrome (SARS) and the Middle 
East Respiratory Syndrome (MERS) years after their end (Ahmed et al., 
2020; Hong et al., 2009; Lee et al., 2019). Therefore, it can be concluded 
that the presence or absence of COVID-19 infection can be directly 
related to the persistence of PTSD. To better understand the psycho
logical outcomes of COVID-19, it is recommended that studies among 
patients and non-patients continue after the end of the pandemic. An SR- 
MA (2022) among the general population, COVID-19 patients, and 
HCWs also attributed the higher prevalence of PTSD during the COVID- 
19 pandemic period than previous coronavirus epidemics (SARS, MERS) 
to the higher transmission rate of COVID-19 (Yunitri et al., 2022). 
However, the non-statistical significance of the PTSD difference in terms 
of the morbidity rate in the present study does not provide evidence for 
the validity of the above hypothesis. 

The pooled prevalence of PTSD was almost equal in the different data 
collection techniques (in-person/online). In an SR-MA (2021), the 
pooled prevalence of anxiety did not show a significant difference in 
terms of data collection technique (in-person/online), but the pooled 
prevalence of depression in the online technique was significantly 
higher (Krishnamoorthy et al., 2020); Whereas in another SR-MA 
(2022), the pooled prevalence of PTSD in studies that collected their 
data online was higher than the offline and telephone techniques 
(Nagarajan et al., 2022). Despite the higher estimate of the prevalence of 
psychological outcomes in the online technique, it seems that the data 
collection technique (in-person/online) does not make a statistically 
significant difference in estimating the prevalence of psychological 
outcomes. 

There was no statistically significant difference between the pooled 
prevalence of PTSD in terms of quality records in the present study. The 
pooled prevalence of PTSD in an SR-MA (2021) in the general popula
tion, HCWs, and COVID-19 patients confirmed the pre-mentioned 
finding (Qiu et al., 2021b). However, in another SR-MA (2020), the 
pooled prevalence of psychological outcomes in the general population, 
HCWs, and COVID-19 patients in weak quality studies was significantly 
higher than in good and moderate studies (Arora et al., 2020). Novice 
researchers may tend to magnify health problems by thinking of gaining 
more chances to publish or conceal the weak methodological quality of 
their studies. Therefore, a deeper investigation of the recent hypothesis 
by research methodologists is recommended. 

The present study had some limitations. Search for records was 
limited in English. There was a high degree of heterogeneity whose 
sources remained unknown even after the subgroup analysis. Not 

reporting the sampling methods, employing non-random methods, or 
the weak quality of some records limit the generalizability of the results. 
Due to the different prevalence of PTSD in previous epidemics in 
different countries and social contexts, the present study's findings may 
not be generalizable to other continents (America and Oceania). Using a 
self-report tool to measure PTSD across all records can estimate the 
prevalence of PTSD more or less than the actual value. However, self- 
report PTSD based on IES-R has shown high validity and reliability 
(Blevins et al., 2015; Weathers et al., 2018). As the records do not cover 
all HRGs-COVID19, it is recommended that other high-risk groups, such 
as smokers and the elderly, be included in future studies. The advantages 
of the present study are the specificity of the studied population, the 
measurement tool, the psychological outcome, and the extraction of 
data on morbidity, mortality, and waves of COVID-19 epidemics from 
the WHO website and testing the statistical differences in PTSD preva
lence among HRGs-COVID19. 

Considering the existence of >10,000 mental health self-assessment 
online apps, it is recommended HRGs-COVID19 be encouraged to use 
those applications that report the result of self-assessment as the need to 
help-seeking from mental health professionals or not (Marshall et al., 
2019). Then, depending on the mental health status, the possibility of 
online screening by HCWs should be provided for users to refer them to 
mental health professionals if they need clinical counseling. Other ser
vices such as teaching methods to prevent mental disorders at the time of 
traumatic events and suggesting simple interventions that can be per
formed by users depending on the type and severity of the disorder can 
be implemented in such online apps. One of the most cost-effective 
treatments for coping with the psychological outcomes of traumatic 
events is internet-delivered Cognitive Behavior Therapy (iCBT), 
considering the restrictions of the infectious diseases' pandemics 
including Covid-19, is especially recommendable for HRGs-COVID19 
(Zhang and Ho, 2017; Ho et al., 2020; Soh et al., 2020). 

The present study results can help policymakers and managers of 
health systems in estimating the sources of needed mental health ser
vices during infectious diseases epidemics. Because of the imbalance of 
specialized human resources (psychiatrist, psychologist) with the 
increasing mental health care needs during infectious diseases epi
demics, including the COVID-19 pandemic, it is recommended to 
compensate for the shortage of specialized human resources, HCWs be 
trained for secondary screening mental disorders and providing primary 
mental health care. Considering the higher pooled prevalence of PTSD 
among HRGs-COVID19 than the general population, COVID-19 patients, 
and HCWs, it is recommended that this subgroup be prioritized for 
prevention and treatment of psychological outcomes. Predicting and 
implementing these interventions has a higher priority in the early 
pandemic, the time of implementing restrictive measures, and among 
women in high-risk groups. 
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