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Abstract

Posttraumatic stress disorder (PTSD) is a commonmental disorder following traumatic events.
The present study was conducted to understand the prevalence of PTSD after the earthquake in
Iran and Pakistan. The review includes all articles published from inception toMarch 2019. The
pooled prevalence for overall PTSDwas 55.6% (95%CI: 49.9–61.3). It was 60.2% (95%CI: 54.1–
66.3) and 49.2% (95% CI: 39.4–59) for Iranian and Pakistani survivors, respectively. Women
experienced higher incidence of PTSD than men. The variation of PTSD based on the clinical
interview was lower than the self-report approach. The interval time between the earthquakes
and the assessment showed that the prevalence of PTSD decreased over time. The prevalence of
PTSD in Iran and Pakistan was higher than the global average, and the rate of the disorder in
Iran was higher than in Pakistan. Sex, method of assessment, and time lag between the occur-
rence of disaster and assessment of PTSD affect the prevalence.

Introduction

Exposure to disasters results in mortality, morbidity, and disability among the affected popu-
lations.1 Mental disorders as a consequence of disasters have some impacts on mental, social,
behavioral, and physical health,2,3 which can lead to the decrease of quality of life.4

A previous review showed that anxiety, depression, alcohol misuse, and posttraumatic stress
disorder (PTSD) are associated with disasters.5 Among these, PTSD is themost prevalentmental
disorder after a disaster.6 The main symptoms of PTSD are re-experiencing the trauma, emo-
tional numbness, avoidance, and increased arousal.7

A meta-analysis showed a global prevalence of 23.66% for post-disaster PTSD.8 Several fac-
tors show that substantial discrepancies in prevalence rates of PTSD can be due to factors such as
individual vulnerability (eg, age and sex), exposure factors (eg, damage to houses), and post-
trauma (eg, the death of family members, friends, or neighbors).9

Time andmethod of PTSD assessment are other factors that can be responsible for the varia-
tion prevalence. The symptoms of the disease may be improved in a number of people over
time.10 Hence, the time lag between the occurrence of the disaster and assessment of disorder
is an important factor in estimating the PTSD prevalence. Moreover, there are somemethods for
PTSD assessment, including questionnaire and clinical interviews, which might lead to different
results.11

Some regions of the world aremore disaster-prone, such as the EasternMediterranean region
(EMR). This region is exposed to large-scale man-made and natural disasters that have affected
more than 76million people.12 Among 21 countries located in the EMR, the natural disaster was
more prevalent in 9 countries, including Iran, Pakistan, Afghanistan, Sudan, Somalia, Algeria,
Morocco, Yemen, and Egypt.13 The common hazards causing natural disasters in this region
include flood, drought, and earthquake.14 Earthquakes are the second most prevalent disaster
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in the EMR13; for example, a drastic earthquake measuring 6.5 on
the Richter scale hit the city of Bam in Iran in 2003, which was the
worst natural disaster to occur in Iranian history.15 Also, a signifi-
cant earthquake measuring 7.6 on the Richter scale struck
Pakistan’s North–West province. The earthquake killed more than
73 000 people.9

Regarding the type of health consequences of the disasters, it
has been reported that mental disorders have been responsible
for 5.6% of the total disease burden in the EMR in 2013, which
is higher than the global average primary.16 Therefore, we con-
ducted a scoping review among countries in the EMR; some related
studies have been conducted in Iran and Pakistan, andmost studies
were related to the earthquake. Also, depression, anxiety, and
PTSD were the common post-disaster mental disorders. The
prevalence of depression and anxiety among the 2 countries is
the subject of a separate paper. Hence, the main aim of this study
is to estimate the prevalence of PTSD after the earthquake in Iran
and Pakistan.

Materials and Methods

Search Strategy

Literature Search
PubMed, Psych Info, Embase, Web of Science, Scopus, and Scholar
Google databases were searched from inception to March 2019. To
retrieve more articles, we searched for references cited in relevant
and review articles. We searched the databases, using keywords:
posttraumatic stress disorder, PTSD, psychiatric disorder, mental
disease,mental disorder,mental health, disaster, catastrophe, earth-
quake, Iran, and Pakistan. We combined these terms with OR and
AND operators.

Gray Literature Search
We searched dissertations, theses, and annual national and
international reports conducted on the websites of the World
Health Organization, governmental, and non-governmental
organizations, such as the Ministry of Health and Red Crescent.

Inclusion and Exclusion Criteria of Studies

All studies on prevalence for PTSD after Iran and Pakistan earth-
quakes published in English and Persian were included in our
meta-analysis and systematic review. We included the studies that
applied any standardized diagnostic criteria on PTSD. The stand-
ardized questionnaires and clinical interviews are instruments for
measuring mental disorders, including PTSD. They have been
developed based on the International Classification of Diseases
(ICD) or the Diagnostic and Statistical Manual of Mental
Disorders (DSM) diagnostic criteria. Most of the instruments
assess PTSD symptoms as defined in the DSM IV or DSM V
version. Therefore, we included the studies in which the standard-
ized questionnaires and clinical interviews were employed.

We included participants of any age, gender, ethnicity, and reli-
gion and excluded some subgroup, such as medically ill patients
and qualitative studies. Also, we excluded editorial and commen-
tary article and those articles whose full texts were not available.

We used 2 checklists for quality assessment, including The
Joanna Briggs Institute checklist,17 which is a critical appraisal
instrument tool for cross-sectional and cohort studies and risk
assessment checklist.18 Each of these questionnaires had 10 items
and their score range is between 0 and 10. The average scores from
the 2 checklists were calculated, and studies with scores below 5

(based on the average score of both checklists) were excluded from
the study.

Extracted Data

Extracted data included general information, such as the title of the
study, Digital Object Identifier (DOI), first author’s name, year of
study, the name of the journal, year of publication, and writer’s
address. Specific information of the studies included the place of
study, the lag between disaster and assessment, the design of the
study, the sampling method, the sample size, the name of the tool,
the method of assessment, ages and genders of the participants, the
number of cases, and PTSD prevalence.

Analysis

Because the lowest reported prevalence in our studies was 20%,
considering a power of 80% and conducting back calculation,
the minimum sample size of 200 was needed; therefore, we
excluded the studies with a sample size smaller than 200.

We used the statistical software STATA, version 14 (College
Station, TX). Metaprop command was used to perform a meta-
analysis for estimating the prevalence and standard error. Due
to the heterogeneity in the studied data, the pooled prevalence
was estimated using a random effects model. Furthermore, we also
scrutinized the source of heterogeneity by examining the effect of
the age group, sex, method of gathering data, and time lag between
the occurrence of the disaster and study. The results showed that
they did not change the heterogeneity. The only source of hetero-
geneity that remained statistically significant in the model was the
place of study. Hence, the results of the meta-analysis were esti-
mated based on 2 populations, that is, Iranian and Pakistani.
Also, the forest plot depicted PTSD prevalence based on different
studies.

As described above, we could not perform a meta-analysis on
other subgroups, that is, age group, sex, method of gathering data,
and time lag between the occurrence of the disaster and study.
Therefore, we described the results based on these subgroups.

Results

Characteristics of Studies Included

Figure 1 presents the results of the systematic review. The search
yielded 583 studies, of which 313 were duplicates. Following the
removal of duplicates, 270 titles and abstracts were identified for
screening and among them 44 full texts were read in deep. Of
25 studies that were eligible for the study, 16 studies had the high
quality, among them 5 studies were excluded because of a low sam-
ple size, and 11 studies remained in the study for meta-analysis.

Sixteen studies met inclusion criteria, providing prevalence data
for PTSD (Table 1) for a total sample of 8258 people. The majority
of studies were cross-sectional studies, published between the years
2004 and 2019. Except for 1 article related to the Kermanshah
earthquake in Iran,19 the rest of the studies were related to 2 earth-
quakes that struck Iran (in 2003) and Pakistan (in 2005). Most of
them were from Iranian studies. Two different mean age groups
(younger than 15 years and older than 15 years) were identified
during the data extraction process. The mean age in 12 studies
was older than 15 years, and 4 studies had amean age younger than
15 years. Three studies presented the prevalence rates for men and
women inclusively.9,20,21

A variety of the standardized instruments (self-report question-
naires and clinical interview) had been used to assess PTSD,
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including the Davidson Trauma Scale, The Children’s Revised
Impact of Event Scale (CRIES-13), The Impact of Event Scale –
Revised (IES-R), The PTSD Symptom Scale, The Traumatic
Stress Symptom Checklist (TSSC), Posttraumatic Stress
Diagnostic Scale (PDS), The PTSD Symptom Scale – Interview
(PSS-I),Watson interview, and the Composite international diag-
nostic interview (CIDI). The majority of studies used the self-
report method for data collection.9,20,22–30

Most of the studies were conducted within shorter than
12 months after the occurrence of the disaster.20,21,23,25–27,31,32 As
mentioned in the method section, we excluded 5 studies because
the sample size was less than 20019,25,26,28,32 and performed a
meta-analysis on 11 studies based on the location of the disaster
(ie, Iran and Pakistan). Then, these studies were presented based
on age group, sex, the method of assessment, and the time lag
between the occurrence of the disaster and study, without

Figure 1. Flow chart of study selection for review.

Disaster Medicine and Public Health Preparedness 803

https://doi.org/10.1017/dmp.2020.411 Published online by Cambridge University Press

https://doi.org/10.1017/dmp.2020.411


performing a meta-analysis. Thus, in the following, the pooled
prevalence is presented based on location, and then more details
of prevalence based on other subgroups are presented.

Pooled Prevalence: Results of a Meta-Analysis

The results of the included studies show a varying picture of the
prevalence of PTSD, ranging from 41% to 70% (Figure 2). The
pooled prevalence was 56% (95% CI: 50–61). In the following,
pooled prevalence is presented based on subgroup: the place of
the study (ie, Iran and Pakistan).

The Prevalence by Place of Disaster
Among the reviewed studies, 10 of them were related to the earth-
quake in Iran.19-21,24,25,27,28,31-33We performed ameta-analysis on 6
studies. The pooled prevalence of PTSD was 60.2% (95% CI: 54.1–
66.3). The highest and lowest prevalence of PTSD in Iran was 45%
and 70%, respectively (see Figure 2). The lowest prevalence was
among 284 adolescent survivors, 7–9 months after the earthquake.
Data were collected using the PDS. The highest prevalence was
related to 1000 students who survived in Iran. The PSS-I was used
for data gathering.18

Six studies were related to Pakistan.9,22,23,29,30 We performed a
meta-analysis on 5 of them. The pooled estimated prevalence of
PTSD was 49.2% (95% CI: 39.4–59). PTSD prevalence ranged from
41% to 65% (see Figure 2). The lowest prevalence was identified in
2 studies. One of them, which was conducted 2 years after the disaster,
was among 267 recovery workers. The IES-R questionnaire was used

for data collection in this study. The other study was conducted 30
months after the disaster on 300 survivors, using the Davidson
Trauma Scale.

The highest prevalence was related to a study that was con-
ducted 18 months after the disaster of 1154 adolescents. Data were
collected using the CRIES-13. Based on the obtained results, 92% of
survivors had a family death.

Results of Prevalence Based on a Systematic Review

Age Categories (younger than 15 mean age years versus older
than 15 mean age years)
Among survivors who were older than 15 mean age years, the
range of PTSD was 20.5% to 81%. The highest prevalence was
found among survivors of Bam (Iran), who lived in camp or tem-
porary residence. The sample size was 145. This study was con-
ducted 40 days after the Bam earthquake, using the PTSD
Symptom Scale.3 The lowest prevalence was among 117 survivors
who were employed.28

Among survivors who were younger than 15 mean age years,
PTSD prevalence was between 45.1% and 70%. The lowest preva-
lence was among 284 survivors, 7–9 months after the earthquake.
These data were collected by the PDS. Most of them were students
(79.2%), and 23.6% of them had lost at least 1 first-degree relative.20

The highest prevalence was related to 1000 students who survived
the Bam earthquake. The PSS-I was used for assessment. About
89% of them lost relatives and 33% were reported with a preexist-
ing mental disorder.33

Table 1. Characteristics of 16 studies on the prevalence of PTSD after the Iran and Pakistan earthquakes

No. Name of Author Year

Location and
Year of
Disaster

Type of
Study

Mean Age
Target

Population
Sample
Size

Method of
Assessment

Time
After
Disaster

Prevalence,
%

1 Moazza, A. 2012 Pakistan,
2005

Cross section > 15 300 Self-report > 1 year 41.3

2 Ayub, M. 2012 Pakistan,
2005

Cross section < 15 1078 Self-report > 1 year 64.8

3 Avazi 2017 Iran, 2003 Cross section > 15 205* Self-report > 1 year 57.1

207 61.1

4 Ehring, T. 2011 Pakistan,
2005

Cross section > 15 267 Self-report > 1 year 41.2

5 Hagh-Shenas, H. 2006 Iran, 2003 Cross-section > 15 145 Self-report < 1 year 81

6 Hashmi, S. 2011 Pakistan,
2005

Cross section > 15 356 Self-report < 1 year 51.4

7 Mousavi, S. 2006 Iran, 2003 Cross section < 15 284 Self-report < 1 year 45.1

8 Mohamadi, L. 2010 Iran, 2003 Cross section < 15 1000 Interview Not
report

70.0

9 Naeem, F. 2011 Pakistan,
2005

Cross section > 15 1291 Self-report > 1 year 46.6

10 Nobakht 2019 Iran, 2017 Cross section > 15 127** Self-report < 1 year 25.2

103* 77.7

11 Parvaresh, N. 2009 Iran, 2003 Cross section > 15 160 Interview < 1 year 36.3

12 Rana, H. 2008 Pakistan,
2005

Cross section > 15 111 Self-report < 1 year 46.8

13 Ziaaddini, H. 2009 Iran, 2003 Cross section < 15 466 Self-report < 1 year 66.7

14 Farhodia, N. 2006 Iran, 2003 Cross section > 15 786 Interview < 1 year 51.9

15 Godarzi 2011 Iran, 2003 Cross section > 15 117 Self-report Not
report

20.5

16 Yasami 2004 Iran, 2003 Longitudinal > 15 1050 Interview < 1 year 55.8

*Near the epicenter.
**Far from the epicenter.
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Prevalence by Sex
Among these studies, 3 of them have reported distinct preva-
lence rates for men and women.9,13,21 The lowest and highest
prevalence of PTSD among men was 39.7% and 50.5%, respec-
tively, and, for women, they were 53.4% and 60.3%, respectively.
The low prevalence among men and women was reported in a
study conducted in Pakistan, using the PTSD Symptom Scale
questionnaire 18 months after the earthquake. Among the sur-
vivors, 47.1% of them reported a loss of a close family member.
The highest prevalence among both sexes was reported in an
Iranian study in which a clinical interview 8 months after the
disaster was used for data collection. A significant number of
survivors (89.3%) was reported with the loss of at least 1 of their
close relatives.

Prevalence by Methods of Data Collection: Self-Report and
Clinical Interview
The range of prevalence was reported between 20.5% and 81% by
the self-report method. The lowest prevalence was related to the
study among Iranian survivors using an Eshel questionnaire,28

whereas the highest prevalence was among Iranian survivors using
the PTSD Symptom Scale.25

The prevalence by clinical interviewmethod was between 36.3%
and 70%. The lowest prevalence was found in a study conducted
using the Watson interview method on 160 students, 4 months
after the earthquake,32 whereas the highest prevalence used PSS-
I on 1000 Iranian students.33

Prevalence by Time Lag Less Than 12 Months Versus Greater
Than 12 Months
The interval between the occurrence of disaster and assessment of
PTSD in 9 articles was shorter than 12 months.19-21,23,25-27,31,32 The
lowest prevalence of PTSD was 36.3% among Iranian students, 4
months after the earthquake. The highest was 81% among Iranian
people, 6 weeks after the disaster.

The time lag between the occurrence of the disaster and the
assessment of PTSD in 5 articles was longer than 12
months.9,22,24,29,30 The range of PTSD prevalence was between
41.3% and 66.7%. The time lag in the lowest and highest prevalence
was 30 months and 18 months, respectively.

Discussion

We reported only a small part of the study as a meta-analysis. Due
to methodological limitation, the majority of the results were
reported as a systematic review. The results of meta-analysis
showed that the pooled prevalence of PTSD was 60.2% and
49.2% among Iranian and Pakistani survivors, respectively. The
results of the systematic review showed a high prevalence among
both age groups younger than 15 years and older than 15 years.
Women were more vulnerable than men. The variation of the
prevalence based on the clinical interview method was less than
the self-report method. The prevalence of PTSD decreased with
the long time period between the occurrence of disaster and assess-
ment of the disorder.

Figure 2. Prevalence of PTSD after Iran and Pakistan earthquakes.
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Our review revealed that post-disaster PTSD is a common dis-
order among the survivors after the earthquake. These results show
that about half (48.8%) of the Pakistani survivors and more than
half (60.6%) of the Iranian survivors suffer from PTSD after a dis-
aster. A previousmeta-analysis study showed that the global preva-
lence of PTSD after the earthquake was 23.66%,8 which is
considerably lower than those of the current study. This discrep-
ancy could be explained by several reasons. Our study was limited
to Iran and Pakistan, and the cited comparison article included all
relevant studies around the world. The majority of them were on
related studies in other countries, which have many contextual
differences with Iran and Pakistan. Theses contextual factors, such
as higher prevalence of preexisting mental disorders in the study
setting, may be responsible for the high prevalence of PTSD in
our study in some ways. First, the lack of mental health prepared-
ness might be a major cause of PTSD prevalence.34 The second
might be the shortage of psychosocial support programs in devel-
oping countries,35 including Iran and Pakistan. The next factor is
the weakness of infrastructures and a shortage of resources to
respond to a disaster, whichmight not be adequate tomeet the needs
of the affected population. In this case, countries seek international
help; however, international aids in some circumstances might even
lead to poor results.36 Finally, there are some barriers to seeking
mental health care that make survivors reluctant to seek treatment
and result in increased rates of mental disorders.37

The current study showed that the prevalence of PTSD among
Iranian survivors is higher than that of Pakistani survivors. Some
factors that can influence the prevalence of mental disorders
are the characteristics of disaster, including severity of the disas-
ter, the extent of trauma, proximity or distance from a disaster
location, background factors, personality traits, and social sup-
port.6 Although the severity of the Pakistan earthquake was
higher than in the Iran earthquake and caused more mortality
and morbidity, perhaps preexistence disorder is one of the fac-
tors that contributes to the high rate prevalence of PTSD in
Iranian people. A study in 1999 showed that about one-fifth
of the Iranian population suffered from mental disorders.38

Moreover, Pakistani people might be more resilient compared
with the Iranian people.

In the present study, we grouped our results based on the 2
mean age groups: younger and older than 15 years. Although
the difference between the prevalence of PTSD between the 2
age groups is not very obvious, in both developed and developing
countries, PTSD is a predominant mental disorder among young
people.39 There are many reasons for the high rate of PTSD among
young people. Mental health needs of young people are complex
and diverse.40 Also, this age group does not have adequate experi-
ence, skills, and resources, and thus is vulnerable to the impact of
the calamitous event.41

The range of PTSD among survivors older than 15 years was
between 20.5% and 81%. This variation in the prevalence may
be due to the difference between the target populations. There
was a prevalence of 81% for Bam survivors who lived in a tent
or temporary residence and a prevalence of 20.5% for survivors
who were employed. It might be due to that people who lived in
a tent or temporary residence were in a more unstable situation
of living or job, or they might experience severe impacts of the
disaster.

The range of PTSD among survivors younger than 15 years was
45.1% to 70%. A potential explanation for the variation in this age
group could be explained through the different impact of the dis-
aster; within the lowest reported prevalence (ie, 45.1%), only 23%

of them lost a relative at the earthquake. In comparison, the cor-
responding figure for the highest prevalence of PTSD (ie, 70%) was
89%. Compared with the rates of PTSD in the Wenchuan earth-
quake, the rates of PTSD in our study were significantly higher.
The prevalence of PTSD among adult and children after the
Wenchuan earthquake was reported to be 15.57%42 and 19.2%,43

respectively. The reason for the lower rates in theWenchuan earth-
quake might be that China is more experienced in managing the
impact of earthquake, including mental disorders.6 Of course,
there may be other factors of this discrepancy, such as the method
and time of assessment, and the prevalence of the disorder before
disaster.

The results show that the prevalence of PTSD among woman is
higher than that of men. This finding is consistent with many stud-
ies.8 The sociocultural and cognitive factors have a pivotal role in
explaining gender difference.44 The sociocultural element, espe-
cially in a developing country, has an important role in the vulner-
ability of a woman. The less access to power for decisionmaking, as
well as the values and traditions that are prominent in these soci-
eties, makes a woman more vulnerable to disaster impacts.45

In our study, the time of assessment of PTSD was categorized
into below and over 12 months. Although the difference between
the prevalence of PTSD among the 2 categories is not very obvious,
in both, the rates of PTSD decreased over time. A systematic review
identified a decrease in PTSD from 28.8% at 1month to 17.0% at 12
months.46 Considering the that PTSD is a curable disorder, a num-
ber of affected people can recover, leading to a declined prevalence
over time and only a small percentage of people suffering from
chronic PTSD in the aftermath of a disaster.47

The results about the method of measurement showed that
PTSD prevalence is different according to the self-report and inter-
view approaches. The results showed that the variation related to
clinical interview is lower than the self-report method. This finding
shows that clinical interview is probably more precise than the self-
report method. However, the literature highlighted that both these
methods might overestimate or underestimate the outcome.48

This systematic review has a number of important limitations.
First, despite the occurrence of natural disasters in Iran and
Pakistan, we failed to find adequate articles on subgroups of pop-
ulations. Second, we did our best to find the full texts of some
articles but could not succeed as many systematic reviews.
Third, we found a variety of instruments for PTSD assessment,
which might affect the results of a meta-analysis. To overcome this
problem, at least to some extent, we proceeded the analysis through
consulting with a physiatrist who was expert in the systematic
review. Then, to reachmore accurate results, we categorized instru-
ments into self-report and clinical interview methods.

Conclusion

Aftermath PTSD is a common disorder. The studies conducted in
Iran and Pakistan presented different results. The results of meta-
analysis identified that post-disaster PTSD in Iran is more preva-
lent than in Pakistan. The results of this systematic review showed
that the rate of PTSD was high in both age groups (younger and
older than 15 years). Also, the shorter the time lapses between
the occurrence of disasters and time of the study, the higher the
PTSD prevalence. Also, PTSD among woman was higher than
among men. The clinical interview method showed less variation
on the rate of PTSD than the self-report method.

Disaster managers should be aware of the high prevalence of
PTSD to better address the needs of affected people.
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Appropriate planning and interventions can reduce the prevalence
of the disorder. Because social problems after disasters can lead to
mental disorders, future studies should aim at discovering a social
problem in the wake of disasters.
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