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Abstract 

Background: The COVID-19 pandemic has heightened public awareness of mental health issues, 

particularly post-traumatic stress disorder (PTSD). Previous pandemics have demonstrated significant 

psychological impacts on populations, leading to increased PTSD prevalence. This study systematically 

reviews the incidence of PTSD following infectious disease pandemics and identifies associated risk factors. 

Methods: A comprehensive search was conducted across multiple databases, including MedLine, Embase, 

and PsycINFO, to identify studies reporting PTSD prevalence after pandemics such as SARS, H1N1, Ebola, 

Zika, and COVID-19. Inclusion criteria focused on studies that assessed PTSD and its risk factors among 

affected populations. Meta-analysis techniques were employed to aggregate data and evaluate prevalence 

rates. 

Results: The meta-analysis revealed a pooled PTSD prevalence of 23% among individuals exposed to 

infectious disease pandemics, surpassing rates observed after other traumatic events. Notably, frontline 

healthcare workers exhibited a higher prevalence (31%) compared to the general population (19%). 

Factors such as confirmed infection, quarantine experience, and demographic characteristics significantly 

influenced PTSD rates. The study found no substantial differences in PTSD prevalence between genders, 

indicating equal vulnerability across populations. 

Conclusion: This research highlights the substantial public health issue posed by post-pandemic PTSD, 

particularly among vulnerable groups such as healthcare workers and those under quarantine. Effective 

mental health interventions and early screening are essential for mitigating the psychological impact of 
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pandemics. Policymakers should prioritize mental health responses as part of public health strategies in 

future pandemics to ensure comprehensive recovery and support for affected populations. 
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1. Introduction 

The rapid global proliferation of the coronavirus disease 2019 (COVID-19) epidemic within a few 

timeframes has once again focused public attention on infectious disease pandemics. Since 2000, the 

acceleration of urbanization and global travel has led to a rise in the frequency and complexity of infectious 

disease pandemics, with notable instances including Ebola, severe acute respiratory syndrome (SARS), 

Middle East respiratory syndrome coronavirus (MERS-CoV), Nipah, influenza A subtype H5N1, and Zika. 

The SARS pandemic of 2003 was the first worldwide public health emergency of the twenty-first century, 

subsequently followed by the H5N1 epidemic of 2005–2006 [1]. Subsequently, the World Health 

Organization has proclaimed an additional five Public Health Emergencies of International Concern: the 

H1N1 influenza virus pandemic (2009), the comeback of wild poliovirus (2014), the West African Ebola 

virus epidemic (2014), the Zika virus outbreak (2018), and COVID-19 (2020) [2, 3]. Extensive pandemics 

may markedly elevate worldwide morbidity and death, leading to profound economic, social, and political 

upheaval. Furthermore, a significant infectious disease pandemic may have extensive and profound adverse 

impacts on persons' mental health [5, 6]. A sudden illness epidemic characterized by high infectivity and 

fast transmission induces dread, anguish, and anxiety among the people [7-9]. Prolonged stress and worry 

resulting from a pandemic may exacerbate depressive symptoms [10, 11]. Continuous exposure to danger, 

disease, mortality, catastrophic events, stigma, and prejudice during a pandemic might elicit an acute stress 

response and perhaps lead to posttraumatic stress responses [5, 12-14]. 

Posttraumatic stress disorder (PTSD) is a prevalent, severe, and intricate mental condition that arises 

after exposure to traumatic situations. It is marked by the intrusion and re-experiencing of trauma via 

flashback-like dissociative responses, attempts to evade trauma-related ideas, emotions, locations, or 

others, enduring negative cognition and mood, and hyperarousal, including anxiety, sleep disturbances, and 

irritability. Inadequate recovery from PTSD may result in enduring detrimental impacts on an individual's 

social functioning, familial relationships, and overall health [15,16]. 

A multitude of research has examined the frequency of PTSD after pandemics. Nonetheless, there is a 

dispute over the frequency and patterns of PTSD (e.g., abrupt onset versus delayed start) after infectious 

illness epidemics. The reported frequency of PTSD in epidemiological research has varied significantly 

based on the specific epidemic, target group, and assessment procedures used. Prevalence estimates vary 

from 2.3% to 55.1% [17,18]. 2006 research assessed post-SARS PTSD in SARS survivors, revealing PTSD 

rates of 46.2% and 38.8% at 3- and 12-months post-discharge, respectively [19]. Jalloh et al. [20] evaluated 

the psychological effects of the 2014–2016 Ebola epidemics on the general populace in affected nations, 

revealing that 76.4% exhibited symptoms of PTSD, 27% reached a clinically concerning threshold for PTSD, 

and 16% qualified for a probable PTSD diagnosis. A recent study conducted in the most severely affected 

regions of China during the COVID-19 epidemic revealed a prevalence of 7% for posttraumatic stress 

symptoms [21]. Despite the increasing availability of epidemiological data on PTSD, the worldwide 

incidence of this condition and its determinants in people after pandemics remain largely uncharted. 

The worldwide estimation of PTSD prevalence after the COVID-19 pandemic is essential for the 

formulation of intervention and treatment strategies. To our knowledge, no systematic study or meta-

analysis has documented the aggregated prevalence of PTSD after infectious disease pandemics and 

associated risk variables. This information would assist in directing public health responses, allocating 

medical resources, and formulating health policy in preparation for and during global public health crises. 

This systematic study aimed to provide an accurate assessment of the global incidence of PTSD due to 

infectious disease pandemics and to examine the influence of demographic features, clinical stage, and 

other factors on this prevalence. 
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2. Methods 

We conducted a comprehensive search of the MedLine, Embase, PsycINFO, Web of Science, CNKI, 

WanFang, medRxiv, and bioRxiv databases to identify published studies that reported the prevalence of 

PTSD following infectious disease pandemics, including SARS, H1N1, poliomyelitis, Ebola, Zika, Nipah, 

MERS-CoV, H5N1, and COVID-19, along with associated risk factors for PTSD. We further examined 

reference lists and review articles for supplementary research that may satisfy the inclusion criteria. 

3. The Incidence of PTSD After Infectious Disease Outbreaks 

Numerous meta-analyses and systematic reviews of PTSD have been performed after natural disasters, 

including floods and earthquakes, as well as other major traumatic events, such as the World Trade Center 

tragedy in 2001. The prevalence of PTSD after infectious disease pandemics identified in this research 

(23%) surpassed the predicted pooled prevalence seen after previous catastrophes, including severe 

traumatic events (~20%) [22] and floods (~16%) [23]. Our findings suggest that PTSD is prevalent among 

persons who undergo infectious illness epidemics, perhaps lasting for an extended duration. Confirmed 

infection cases, frontline healthcare personnel, and confined persons represent susceptible demographics 

with an elevated risk of developing post-pandemic PTSD. We analyzed and classified various potential risk 

factors for post-pandemic PTSD, and our findings suggest that early screening, prompt evidence-based 

interventions, and social support should be implemented to potentially alleviate post-pandemic PTSD and 

associated psychological issues during COVID-19 and future pandemics. 

The Diagnostic and Statistical Manual of Mental Disorders indicates that PTSD has a diverse trajectory. 

Acute stress disorder may manifest during the first month after a stressful incident, after which only a 

subset of individuals will go on to develop PTSD [24]. A minority of individuals may acquire delayed PTSD, 

with the disease manifesting at least six months post-trauma [25]. Recent research indicates that many 

instances of delayed-onset PTSD are, in fact, manifestations of symptom exacerbation over time due to 

stressors occurring after the traumatic incident [26]. We conducted a subgroup analysis using 6 months as 

the delineating time point. The pooled prevalence of PTSD remained consistently high at around 20% both 

within and beyond 6 months; however, there was an upward trend in post-pandemic PTSD prevalence 

among patients (≤6 months: 19%; >6 months: 29%). One research used in our meta-analysis indicated that 

the prevalence of PTSD among SARS survivors over 46 months was around 40% [27]. The factors 

contributing to this elevated and relatively consistent incidence over four years may include: (1) PTSD is a 

chronic and widespread mental condition for many people, and (2) the median recovery duration may span 

several years, particularly for those who have directly encountered trauma [28]. Chronic and persistent 

PTSD underscores the need for focused attention and ongoing research into appropriate therapies and the 

underlying processes involved. The subgroup analysis could not be conducted for a duration beyond one 

year due to the insufficient number of research with adequately extended evaluation durations. Additional 

longitudinal studies with extended follow-up durations are required. 

Prior research indicated that the female sex might be a considerable risk factor for the onset of PTSD 

[29-31]. Furthermore, PTSD endures for a more extended duration in females compared to men [27]. In this 

meta-analysis, the post-pandemic prevalence of PTSD was not significantly different between females 

(27%) and men (26%). This may be partly attributed to a greater familial load on males and their 

heightened worry for family members, potentially compromising their mental health state [32]. Moreover, 

an increase in hazardous behaviors during epidemics (e.g., attending crowded venues or reduced mask use) 

and the consequent elevated infection rates may potentially account for the comparable frequency of PTSD 

across females and men. These results have significant implications for clinical practice and policymakers, 

indicating that both genders are equally vulnerable to PTSD in the setting of infectious disorders. 

Healthcare workers typically endure significant physical and psychological stress due to an increased 

risk of burnout from excessive workloads and exposure to infections, as well as the anxiety and distress 
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linked to isolation, inherent fear and frustration during their duties, and feelings of stigma and rejection 

within their communities due to their hospital employment. This investigation indicates that healthcare 

personnel had a greater overall prevalence of PTSD and PTSD prevalence within six months post-pandemic 

(27% and 29%, respectively) compared to the general population (both 19%). The aggregated prevalence 

of post-pandemic PTSD was 31% in frontline healthcare professionals and 8% in non-frontline healthcare 

workers. It indicated a significantly heightened stress faced by frontline healthcare personnel, necessitating 

enhanced preventative care and treatments for their mental health. Frontline nurses need specific 

consideration. Among 28 research examining post-pandemic PTSD prevalence in healthcare workers, 6 

studies specifically targeted frontline nurses and identified a significant prevalence of PTSD, highlighting 

the higher susceptibility of this cohort to post-pandemic PTSD [33-38]. Unpleasant working conditions, 

such as prolonged use of personal protective equipment, excessive work intensity over extended periods 

due to severe pandemic circumstances, insufficient knowledge and specific medications to combat the 

disease, and the unavoidable psychological trauma resulting from the deaths of infected patients, all 

contribute to the elevated incidence of PTSD among frontline healthcare workers and nurses.  

A notable subset of healthcare personnel deserving emphasis include individuals who operated on the 

frontline, contracted the virus, and subsequently became patients. Frontline healthcare professionals have 

a significantly elevated risk of infection exposure and possess a substantial potential for contracting 

infections. Once they become vectors of the virus without awareness, they will then transfer it to their 

patients and coworkers via proximate contact. Consequently, frontline healthcare professionals who 

become patients may experience anxiety, worry, and loneliness akin to other patients, but they may 

additionally grapple with guilt due to uncertainty over their potential role in exacerbating the situation for 

further victims [8, 19, 28]. 

Quarantine is a principal public health strategy used to inhibit the spread of an infectious illness, shown 

to successfully limit a pandemic epidemic. The psychological effects of quarantine, including emotions of 

uneasiness, fatigue, sleeplessness, and social estrangement, are extensive, enduring, and significant. 

Furthermore, data indicates that the length of quarantine is substantially correlated with increased PTSD 

symptoms [39]. This meta-analysis reveals that the pooled prevalence of post-pandemic PTSD among those 

who experienced quarantine during the epidemic (15%) was greater than that of those without quarantine 

experience (5%), but the difference was not statistically significant. Moreover, quarantine was linked to 

other adverse mental health effects, including anxiety, sadness, and sleeplessness [40,41]. To optimize the 

advantages of quarantine while mitigating its adverse effects, policymakers should minimize the duration 

of quarantine, furnish quarantined individuals with essential information, supply adequate resources, 

alleviate boredom, enhance communication, and ensure that those in quarantine comprehend the rationale 

and consequences of the measures implemented [42]. Furthermore, digital assistance, including online 

health monitoring tools and social media platforms, is especially essential at this time [43]. 

Prior research indicates that yearly income is a significant component associated with mental illnesses, 

with those possessing lower income levels exhibiting a higher propensity for depression, anxiety, 

sleeplessness, suicidal thoughts, and suicide attempts [41,44]. Our research revealed no substantial 

disparity in post-pandemic PTSD prevalence across high-income areas (24.6%) and low- to middle-income 

regions (21.2%). This may be partly attributed to a deficiency of research in low- to middle-income regions 

(e.g., Ebola). Furthermore, most research from high-income regions was based on SARS experiences in 

Taiwan and Hong Kong, which undermines the representativeness and generalizability of these findings. 

These data underscore that post-pandemic PTSD is a significant issue across all geographies and 

demographics. Therefore, more research in various global regions using official clinical diagnoses instead 

of self-report questionnaires is advocated to provide more precise data on the prevalence and risk factors 

of post-pandemic PTSD. 

Numerous research indicates that age is a significant demographic element associated with an 

increased risk of post-pandemic PTSD; nevertheless, our study revealed conflicting findings across various 

studies about which age group is more susceptible to PTSD. Our analysis indicates that individuals with 
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children, those who are married, widowed, or divorced, employees in business units, and those 

experiencing economic hardships owing to infections are at elevated risk for developing PTSD [45-50]. It 

posits that the living circumstances, responsibilities, or sources of stress at a certain age are the primary 

factors contributing to people's PTSD during the epidemic. A notable risk factor is the perceived 

stigmatization or prejudice resulting from the epidemic [45]. Infected individuals serve as both vectors of 

infection and victims of social stigma associated with the condition. Healthcare professionals may 

potentially face societal stigmatization because of their direct engagement with infected patients. 

Numerous studies have established a strong correlation between stigmatization and psychiatric 

morbidities [41,51,52], highlighting the urgent necessity to improve awareness and education regarding 

the detrimental effects of stigmatization to mitigate social stigmatization and its consequences, as well as 

to implement psychological interventions for individuals experiencing stigmatization. 

This work is significant due to its use of a contemporary meta-analytic approach, the incorporation of 

key large-scale pandemics from the twenty-first century, and the utilization of a rather substantial sample 

to assess the aggregated post-pandemic prevalence of PTSD. The subgroup analyses effectively revealed 

many risk variables for post-pandemic PTSD, including infection survivors, females, frontline medical and 

nursing personnel, and those with quarantine experience during pandemic outbreaks. We also discovered 

that PTSD symptoms persisted for an extended duration. The data indicate that the prevalence of PTSD 

among infected survivors, frontline medical personnel, and confined patients is significant and widespread. 

Moreover, 61% of the eligible papers in our meta-analysis focused on COVID-19, indicating the significant 

global interest directed towards this severe pandemic. This research aimed to elucidate the prevalence and 

risk variables pertinent to the knowledge of post-pandemic PTSD development. Effective monitoring, 

prompt therapies, social support, and sustained follow-up are essential to alleviate post-pandemic PTSD 

and associated psychiatric issues, especially in high-risk groups. A substantial population investigation 

from the USA highlighted that possessing a mental disease during the prior 12 months constituted a risk 

factor for getting COVID-19 [53]. Our research suggests that while COVID-19 persists, prioritizing mental 

health might serve as a crucial public health approach for mitigating viral transmission and fostering social 

and economic advancement [54]. 

This research has many possible drawbacks. The quantity of research doing longitudinal evaluations 

was limited, and the duration of these investigations was brief. Secondly, despite our comprehensive search 

for all significant large-scale pandemics since 2000, we discovered and evaluated only 6 out of 77 eligible 

papers that examined the prevalence of PTSD in pandemics (Ebola, MERS, and H1N1) excluding SARS and 

COVID-19. Third, we noted significant variability in the estimations of PTSD prevalence across the studies. 

The reasons for this heterogeneity may be partially attributed to geographical dispersion, variability across 

populations, measurement discrepancies, and inter-study variances in demographic characteristics; 

nonetheless, the residual unexplained heterogeneity remained considerable (I2 > 50%). Nonetheless, 

considering the many circumstances and public reactions to trauma during each pandemic, clinical 

variability may be expected, since the frequency of PTSD after a pandemic may not represent a distinct 

clinically significant phenomenon. Ultimately, there was an inadequacy of data to enable subgroup 

comparisons stratified by other characteristics presumably correlated with PTSD, including age and 

comorbidities. 

4. Conclusions 

In summary, the overall incidence of PTSD among persons after infectious disease pandemics 

surpassed twenty percent, with the greatest rates seen among healthcare personnel, followed by infected 

patients and the general populace. Our research demonstrates that post-pandemic PTSD is a substantial 

public health issue after infectious disease pandemics, such as COVID-19. Policymakers worldwide must 

prioritize PTSD because of its significant impact on the population, irrespective of sex, gender, geographic 

location, or financial level. A public health plan that incorporates a mental health response is essential, 

particularly in the context of post-pandemic and long-term recovery phases. Comprehensive and extensive 

early detection and interventions must be executed, particularly for vulnerable populations such as infected 
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survivors, frontline medical and nursing personnel, and individuals with quarantine experiences, to 

enhance long-term post-pandemic mental health and recovery. Additional longitudinal studies with 

extended follow-up periods post-COVID-19 are required. 
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 الصحة النفسية والاتجاهات الوبائية في السكان بعد الجائحة: مراجعة 

 الملخص 

وقد أظهرت الأوبئة   .(PTSD) إلى زيادة الوعي العام بقضايا الصحة النفسية، وخاصة اضطراب ما بعد الصدمة  19-أدت جائحة كوفيد :الخلفية

تشار  السابقة تأثيرات نفسية كبيرة على السكان، مما أدى إلى زيادة انتشار اضطراب ما بعد الصدمة. تهدف هذه الدراسة إلى مراجعة منهجية لان 

 .اضطراب ما بعد الصدمة بعد الأوبئة المعدية وتحديد عوامل الخطر المرتبطة به

، لتحديد الدراسات التي أبلغت عن PsycINFOو Embaseو MedLine تم إجراء بحث شامل عبر قواعد بيانات متعددة، بما في ذلك  :الطرق

. ركزت معايير الاشتمال على الدراسات  19-، وإيبولا، وزيكا، وكوفيدH1N1 انتشار اضطراب ما بعد الصدمة بعد أوبئة مثل السارس، وإنفلونزا

ات وتقييم  التي قيّمت اضطراب ما بعد الصدمة وعوامل الخطر المرتبطة به بين السكان المتأثرين. تم استخدام تقنيات التحليل التلوي لتجميع البيان

 .معدلات الانتشار

بنسبة   :النتائج ما بعد الصدمة  انتشارًا مجمعاً لاضطراب  التلوي  التحليل  المعدلات 23أظهر  المعدية، متجاوزًا  بالأوبئة  المتأثرين  بين الأفراد   %

%( مقارنة  31الملاحظة بعد أحداث صادمة أخرى. لوحظ انتشار أعلى بشكل ملحوظ بين العاملين في مجال الرعاية الصحية في الخطوط الأمامية )

)بال العامين  معدلات 19سكان  على  كبير  بشكل  الديموغرافية  والخصائص  الصحي،  الحجر  وخبرات  المؤكدة،  الإصابة  مثل  عوامل  أثرت   .)%

اضطراب ما بعد الصدمة. لم تجد الدراسة اختلافات كبيرة في انتشار اضطراب ما بعد الصدمة بين الجنسين، مما يشير إلى وجود نفس مستوى 

 .للإصابة بين الجميع القابلية

الفئات الضعيفة مثل  :الاستنتاج بين  الجائحة، خاصة  بعد  العامة  كبيرة للصحة  ما بعد الصدمة يمثل مشكلة  الدراسة على أن اضطراب  تؤكد هذه 

التأثير    العاملين في الرعاية الصحية والموجودين في الحجر الصحي. تعد التدخلات الفعّالة للصحة النفسية والفحوصات المبكرة ضرورية للتخفيف من

 للأوبئة. يجب على صانعي السياسات إعطاء الأولوية لاستجابات الصحة النفسية كجزء من استراتيجيات الصحة العامة في الأوبئة المستقبلية النفسي

 .لضمان تعافي ودعم شامل للسكان المتأثرين

 .، علم الأوبئة19- اضطراب ما بعد الصدمة، الأوبئة، الصحة النفسية، كوفيد :الكلمات المفتاحية
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