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Purpose: The Bam earthquake was one of Iran’s worst natural disasters. As a reason of

limited sample size, prevalence and risk factors of PTSD and depression were still unclear

after a huge earthquake in Bam.

Patients and Methods: A total of 1500 participants selected from the survivors by multi-

stage sampling. Instruments included the demographic questionnaire, the PTSD Checklist-

Civilian Version and the Beck Depression Inventory-2. Bivariable and multivariable logistic

regressions were used to analyze the data.

Results: The prevalence rates of PTSD and depressive symptoms were 38.7% (n = 581) and

40.1% (n=597), respectively. The most commonly occurring symptoms of PTSDwere distress at

reminders (73.7%), fear of recurrence (70.3%) and sleep disturbance (68.4%). Age (OR=1.5,

95%CI= [1.03, 1.74], P < 0.001) and being injured (OR=1.68, 95%CI= [1.09, 2.61], P=0.02) are

positive risk factors of PTSD. The risk factors for depressive symptoms were old age (OR= 1.46,

95% CI= [1.02, 1.64], P < 0.001), female gender (OR=1.42, 95% CI=[1.14, 1.77], P=0.002), and

death of work colleagues (OR=4.03, 95% CI= [1.54, 6.54], P=0.005).

Conclusion: Professional and effective mental health services should design programs in

order to aid the psychological wellbeing of the population focusing on older adults, females,

those who lost work colleagues, and those who lost their family members.

Keywords: Bam, earthquake, epidemiology, depression, PTSD, risk factors

Introduction
Earthquakes are considered to be one of the most threatening, destructive, and

uncontrollable natural disasters.1 Depending on the severity of the earthquake, its

consequences can be catastrophic and sometimes cause homelessness, bereavement,

and imperative issues associated to mental health.2

On December 26, 2003 at 5:26 am, an earthquake with the magnitude of 6.5

Richter struck the city of Bam in Kerman province located in southeast of Iran.3

According to official statistics, the earthquake left more than 26,000 dead and

30,000 injured.4 As a result of this horrific earthquake, about 90% of homes and

more than half of the administrative offices were completely or partially destroyed.3

Most studies have shown the increase of various psychological disorders, such

as post-traumatic stress disorder, substance abuse, depression, sleep disturbances,

and anxiety disorders after facing a trauma.5–7 Meanwhile, post-traumatic stress

disorder (PTSD) is the most common type of post-disaster mental illness.8,9 Studies

conducted on the basis of similar natural disasters have shown that populations
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exposed to earthquakes suffer from long-term symptoms

of post-traumatic stress disorder (PTSD), depression, and

other common disorders.10 Post-Traumatic Stress Disorder

(PTSD) refers to a delayed but long-term psychiatric stress

disorder, due to a traumatic exposure and it is considered

to be the most common negative psychological response

among the survivors after an earthquake11 and may con-

tinue several years after the earthquake.12

In a study by Eivazi et al conducted 18 months after

the Bam earthquake on 422 people of Bam and Kerman,

the prevalence of post-traumatic stress disorder in Bam

was 66.7% (59% severe and moderate, 7.7% mild) and

statistically there was not any significant correlation

between the sex and age groups of respondents in the

suffering of post-traumatic stress disorder.13 In a study

by Farhoudian and colleagues about 8 months after the

same earthquake, the prevalence of partial and full PTSD

was 20.2% and 51.9%, respectively, and the difference in

the prevalence rate of men and women was not statistically

significant.14

Several researches have been done on the survivors of

the earthquake after a short time ranging from a few

months to few years, but there are not any demographic

studies on the survivors of the Bam earthquake at a long

period of 12 years after the earthquake.

The Information available on the effects of PTSD are

most often as the result of researches carried out in devel-

oped countries15 and are obtained in accordance with the

cultural, political, and geographical conditions of those

regions and may not be generalized to other countries;

therefore, it seems crucial and compulsory for such study

to be investigated in line with people’s culture of Iran in

order to provide a flawless representation of the psycholo-

gical problems that would arise after disasters.

Furthermore, people of the countries with low income

per capita standards and weak social security and support

systems are more vulnerable to the aftereffects of large-

scale natural disasters such as major earthquakes as it

creates further economic burden in terms of medical

expenses, homelessness, and lower work productivity as

the result of PTSD.16 Thus, it is important to understand

the impact of natural disasters on individuals, especially

who are looking after others in vulnerable populations.

Having the basic information about epidemiology of

the most common post-earthquake psychological disorders

not only adds to existing knowledge but also can be used

to estimate the severity of psychological complications

and to identify and provide effective service to the

traumatized people. The goal of this investigation was to

conduct an epidemiological study on survivors of the Bam

earthquake 12 years after the earthquake, determining the

prevalence and description of PTSD symptoms and

depression among 16 years and older survivors in relation

to demographic factors as well as determining the risk

factors associated with PTSD and depression among

participants.

Materials and Methods
Twelve years after the Bam quake in fall 2015, just months

prior to 13th anniversary of the disaster this population-

based, descriptive-analytic, cross-sectional study was con-

ducted. The subjects of this study were people with the age of

16 years and over who resided in the city of Bam at the time

of the earthquake. To achieve consistent results and due to the

importance of having reliable data, by referencing the similar

research of Eivazi et al, a 59% prevalence of post-traumatic

stress disorder and type one error rate of 5% were

estimated.13 The sample size of the research was calculated

using the Cochrane formula to be 1500 subjects from the

survivors of the Bam earthquake that were selected by multi-

stage sampling; clustering and systematic sampling.

Participants
A trained inquiring team comprising a psychologist and an

associated person for acquiring the necessary training were

sent to relevant areas and after receiving formal consent

they attempted to collect information from the respon-

dents. According to the authority’s classifications of

urban areas, the city of Bam was divided into 10 clusters

and five clusters were randomly selected and then system-

atically from all main streets, one street was selected and

at each side of the street, 10 persons (each house one

person) filled the questionnaire. This research was carried

out by a door-to-door approach (home visit). From each

house, a member who was over 16 years old resided in

Bam at the time of earthquake and those with the day and

month of their birth closest to the day and month of the

interview date were selected as participant.

Individuals suffering from mental disability, dementia,

or psychosis were excluded from sampling. An initial

questionnaire containing demographic characteristics on

gender, age, marital status, education level, and traumatic

characteristics about home loss, deaths of family, friends,

relatives, and work colleagues, having limb-threatening

injury and surgery, and being trapped under the rubble

was completed.
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This research was proposed via the office of Vice

Chancellor for Research and was approved by the Research

Council of Bam University of Medical Sciences with the

approval number of 94/17. Written informed consent was

obtained from every single participant to enroll in the study.

The age of consent for this type of study is 16 years without

parental consent. All procedures performed in this study

were in accordance with the 1964 Helsinki Declaration and

its later amendments.

Instruments
The next part of our study looked at PTSD and depressive

symptoms. The PTSD Checklist-Civilian Version (PCL-C)

was used to assess the PTSD symptoms.17 The PCL-C is

a self-report 17 item symptom scale developed by the

Behavioral Science Branch of American PTSD research

center according to DSM-IV in 1994 for evaluating the

experience of ordinary people after trauma in normal life.

The PCL-C is composed of three dimensions: the first

(criterion B) dimension is re-experiencing of the traumatic

events; the second dimension (criterion C) is scheduled

avoidance of trauma-relevant stimuli and numbing of gen-

eral responsiveness and the third dimension (criterion D)

comprises symptoms of hyper-arousal. Individuals would

rate each item from 1 (“not at all”) to 5 (“extremely”) to

indicate the degree to which they have been bothered by that

particular symptom over the past month. Internal consis-

tency has been demonstrated to be strong for the PCL total

symptom score (Cronbach’s α = 0.97) and for symptom

group B, C, and D scores (Cronbach’s α = 0.92–0.93).

Total possible score range is from 17 to 85. It is recom-

mended that when the instrument is used as a continuous

measure, a cut-off score of 50 is optimal for making the

diagnosis of full PTSD and the score of 38–50 is diagnosed

as partial PTSD.18 PTSD symptom pattern that defined by

the presence (endorsed as 2 or greater) of at least 1 B item

(questions 1–5), 3 C items (questions 6–12), and at least 2

D items (questions 13–17). Weathers et al set the Cut-off

score of 50 as the optimum predictor of post-traumatic

stress disorder. They diagnosed resulted the sensitivity of

0.82 and specificity of 0.83 with this cut off.. Furthermore,

their internal consistency coefficient was 0.96 for the whole

scale. The checklist also correlates strongly with other

measures of PTSD, such as the Mississippi Scale (0.93)

and the Impact of Event Scale (0.90).19

To review the validity and reliability of this list with

the results obtained from the questionnaire; on 117 sub-

jects Goodarzi calculated the Cronbach’s alpha coefficient

scale at 0.93, which proves its good reliability among

Iranian population. Also, the validity factor and coefficient

were 0.87 and 0.73, respectively.20

To investigate the severity of depression, the Beck

Depression Inventory-2 (BDI-II) was used in this study.21

The Beck Depression Inventory includes 21 items that assess

mood over the past 2 weeks. The items in this questionnaire

include four options and are scored on a scale of zero to three,

so the total score may vary between zero and 63. Beck’s

classification of the severity of depression on this scale was

asymptomatic (0–9), mild depression (10–18), moderate

depression (19–29), and severe depression (30–63).22 In the

Iranian population, the Beck Depression Inventory-2 has

high internal consistency (α = 0.92) and has good reliability

and validity over the time.23,24We considered cut-off scale of

18 to study the population affected by this terrible earth-

quake. This cut-off scale was previously used in other

studies.24

Statistical Analysis
We carried out t-tests and chi-square tests to evaluate differ-

ences in continuous and discrete demographic variables,

respectively. The dependent variable in these two logistic

regressions was a dichotomous variable. The total scores of

PCL-C and BDI-II were divided into two parts according to

cut points. Bivariable (univariate) and multivariable logistic

regressions were performed to identify independent predic-

tors of PTSD and depression status. Variables with P-value

less than 0.2 in the bivariable logistic regression were

entered into the multivariable regression model.25

Multicollinearity between predictor variables was assessed

using variance inflation factor26 and no multicollinearity

was detected. The final model was selected based on the

likelihood ratio test and lowest Akaike’s Information cri-

teria value through a backward selection approach.

Potential interaction effects were significant at the signifi-

cance level of 0.1 and therefore were not included in the

final model. As a sensitivity analysis of final model, step-

wise forward selection result was compared to backward

selection model. Crude and adjusted odds ratio (OR) with

95% confidence interval were reported. The level of sig-

nificance was set at 0.05 (two-tailed). All analyses were

performed using the Statistical Package for Social Science

(SPSS) – version 20 for Windows.

Results
The respondent’ characteristics and comparison of female and

male are shown in Table 1. Their average age was 40.16 years
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(SD=13.61 ranging from 16 to 90 years); 47.5% were male

and 52.5% female. There were no significant differences

between female and male in PTSD and depression score.

The findings showed that 38.7% (n = 581) of the respon-

dents were PTSD patients and 26.7% (n = 400) of them were

partial PTSD patients. The prevalence of PTSD according to

PTSD severity and threshold with PTSD together was also

34.6% (n=519). The mean scores of PLC-C, re-experiencing,

avoidance, and hyperarousal were 45.31 ± 11.93 (range:

17–85), 14.07 ± 3.97 (range: 5–25), 18.32 ± 4.66 (range:

7–35), and 13.07 ± 3.85 (range: 5–25), respectively. Figure 1

shows the role of each symptom item of PCL-C in PTSD

score. The most commonly occurring symptoms were as

follows: distress at reminders (73.7%), fear recurrence

(70.3%), sleep disturbance (68.4%), and irritable (68.3%).

The least commonly occurring symptoms were being easily

started (54.8%), hypervigilance (56.86%), avoid activity

(57.8%), and physiologic reactivity (60.73%).

Table 2 shows the result of bivariable logistic regression

analysis and the effect of demographic and earthquake-

related variables on PTSD and depression scores. As

observes, for PTSD, all variables had P-value smaller than

0.2 except education status, losing house, and death of work

colleagues. For depression, all variables had P-value smal-

ler than 0.2 except education status and losing house.

Table 3 shows the result of multivariable logistic

regression analysis of the contribution of predictors in

predicting PTSD and depression. As observes, the people

who had been injured in the earthquake were 1.68 times

more likely to report scores above the cut-off for PTSD

compared with participants without injury (OR=1.68, 95%

CI=[1.09, 2.61, P=0.02]). The chance of reporting scores

above the cut-off for PTSD increased 1.5 (OR=1.5, 95%

CI= [1.03, 1.74], P < 0.001) times more for each year

increasing in age.

The prevalence of depression was 40.1% (n=597).

Gender, age, death of work colleagues, and death of family

member had significant positive effect (increasing effect)

on depression. Women were 1.42 times more likely to

report scores above the cut-off for depression compared

with men (OR=1.42, 95% CI=[1.14, 1.77], P=0.002).For

each extra year, the chance of reporting score above the

cut-off for depression became 1.46 times more (OR= 1.46,

95% CI= [1.02, 1.64], P < 0.001). The people who had

death of work colleagues were 4.03 times more likely to

report scores above the cut-off for depression (OR=4.03,

95% CI= [1.54, 6.54], P=0.005) and increasing one more

death in family member increased the chance of depres-

sion 1.15 times more (OR=1.15, 95% CI= [1.03, 1.27],

P=0.032).

Discussion
This study investigates the prevalence and determinants of

PTSD and depression in survivors 12 years after an

Table 1 The Comparison of Demographic Variables and PTSD and BDI Scores Between Male and Female

Variables Total (n=1500) Female

(n=787, 52.5%)

Male

(n=713, 47.5%)

P-value

Age (years) (mean; SD) 40.16 (13.61) 39.99 (12.75) 40.32 (14.37) 0.646

Education

Illiterate and primary 770 (51.32) 406 (56.93) 364 (46.31) <0.001*

Diploma 608 (40.51) 249 (34.92) 359 (45.62)

University 122 (8.11) 58 (8.13) 64 (8.11)

Marriage status

Married 1317 (87.83) 648 (90.92) 669 (85) <0.001*

Single 136 (9.12) 29 (4.11) 107 (13.62)

Divorce/Widow 47 (3.12) 36 (5) 11 (1.41)

Psychiatry characteristics

BDI score 15.55±15.14 14.29±14.59 14.89± 14.86 0.105

PTSD score 45.68±11.74 44.97±12.10 45.31±11.93 0.249

Re-experience 14.09±3.94 14.05±3.99 14.07±3.97 0.823

Avoidance 18.45±4.58 18.21±4.73 18.32±4.66 0.303

Hyperarousal 13.07±3.85 12.93±3.87 13.22±3.82 0.146

Note: *P value significant at <0.05 level of significance.

Abbreviations: PTSD, post-traumatic stress disorder; BDI, Beck Depression Inventory.
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earthquake, and to the best of the authors’ knowledge, it is

the first of its kind in terms of number of subjects and

time-lapse after earthquake. The results showed that

12 years after the earthquake, the prevalence of PTSD

(38.7%) and depression (40.1%) was very high among

the population. This indicates that for the survivors of

this disaster, the agonizing consequences of the earthquake

have not diminished through the time.

An article published in 2001 concerning the study of

psychiatric disorders in Iran showed that the rate of stress-

related illnesses in Kerman province was 1.6%.27 In

a research by Eivazi et al, 18 months after the earthquake,

the rate of severe and moderate post-traumatic stress dis-

order was 59%.13 In another study, about 8 months after

the Bam earthquake, the disorder was reported to be

59.1%.14 In a study that was performed 40 days after

Bam earthquake, the prevalence of PTSD was estimated

to be at 81%.28 As it can be seen, the rate of this disorder

after the earthquake has increased considerably and has

gradually decreased over time but still, even after 12 years

of the earthquake, significant numbers of survivors suffer

from this disorder. This illustrates the importance of psy-

chological treatments for the affected population.

Epidemiological study conducted by Mohammadi et al

2 years before the earthquake in Kerman province showed

a prevalence of major depression of 5.59%.29 In a study

conducted in Kerman province in 2015, 18.8% of popula-

tion suffered from psychiatric disorders, of which 11.6%

were probably depressed.30 As one can see, the rate of

depression in earthquake survivors of our study has been

shown to be much higher than the general population of

the area, indicating the importance of paying attention to

the psychological treatments of those people who survived

an earthquake. In a survey on the survivors in the first

16 days after the Bam earthquake, 33% of people were

diagnosed with depression.31 Comparing those results to

this research makes it further clear that after many years

these people still suffer from depression.

In a systematic review of PTSD of earthquake survi-

vors in 2016, 46 articles with the research time of up to

5 years after the earthquake, the prevalence of PTSD was

highly heterogeneous, ranging from 1.20% to 82.64%.

Also, the prevalence of PTSD among survivors diagnosed

prior to 9 months after the earthquake (28.76%) was

higher than survivors diagnosed later than 9 months after

the earthquake (19.48%).32 Although our study was con-

ducted at much longer elapsed time after the earthquake,

still the prevalence of PTSD was significant; however,

over time it has declined in proportion to previous studies

in this area. It seems that local government needs to plan

more effective psychological interventions for earthquake

survivors.

The risk factors associated with long-term development

of PTSD have not yet been fully elucidated whereas sev-

eral patterns of disaster consequences have been observed

over time. Some of the survivors recover their psycholo-

gical balance through an improvement over a period of

few months up to 2 years. In a longitudinal study by

Bonanno et al on earthquake survivors, 29% of the sam-

ples showed chronic symptoms due to the severity of the
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Figure 1 The percentage if presence for each symptom item of PCL-C.
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exposure. A small but persistent subset of the exposed

population tends to show chronic dysfunction. Moreover,

13% of the samples initially and soon after the earthquake

had low level of symptoms that were developed to either

depression or PTSD in 18 months. He described three

factors of contextual, event, and post-event factors

that affect the longevity of PTSD after disaster.33,34

Therefore, a better understanding of risk factors can help

prevent and treat long-term PTSD. In our study, it appears

that a percentage of people have shown a pattern of

chronic symptoms that could be due to individual differ-

ences, the severity of the disaster,3 the level of exposure of

individuals, and post-event factors such as delayed arrival

of community relief.

Previous studies have shown a high percentage of

PTSD symptoms in the population, including distress at

reminders, sleep problems, fear recurrence, and re-

experiencing the events.35,36 In our study, the most

Table 2 Predictors of PTSD and Depression by Bivariate Logistic Regression Analysis Among Survivors (n = 1500)

Characteristics N (%) PTSD Depression

COR (95% CI) P-value AOR (95% CI) P-value

Gender

Male 787 (52.51) Ref. Ref.

Female 713 (47.52) 1.16 (0.95, 1.43) 0.153 1.32 (1.08, 1.63) 0.008*

Age; mean(SD) 40.17 (13.63) 1.03 (1.02, 1.04) <0.001* 1.03 (1.02, 1.04) <0.001*

Education

University 106(7.11) Ref. Ref.

Illiterate & Primary 770 (51.31) 1.05 (0.92, 2.38) 0.443 1.03 (0.99, 2.31) 0.453

Diploma 608 (40.52) 0.94 (0.61, 1.46) 0.794 0.91 (0.59, 1.39) 0.653

Marriage status

Divorce & Widow 47 (3.12) Ref. Ref.

Married 1317 (87.81) 0.57 (0.32, 1.01) 0.055 0.49 (0.27, 0.89) 0.018*

Single 136 (9.13) 0.39 (0.19, 0.78) 0.007* 0.43 (0.22, 0.85) 0.014*

Losing house

Yes 1276 (85.14) Ref. Ref.

No 130 (8.71) 0.92 (0.64, 1.33) 0.653 0.89 (0.62, 1.29) 0.553

Death of friends and relatives

No 477 (31.81) Ref. Ref.

Yes 1023 (68.22) 1.58 (1.26, 1.99) <0.001* 1.66 (1.32, 2.09) <0.001*

Death of work colleagues

No 46 (3.12) Ref. Ref.

Yes 1454 (96.91) 0.89 (0.49, 1.63) 0.722 2.43 (2.13, 8.81) <0.001*

Being injured

No 580 (38.73) Ref. Ref.

Yes 920 (61.31) 1.78 (1.44, 2.21) <0.001* 1.79 (1.45, 2.22) <0.001*

Having surgery

No 862 (57.52) Ref. Ref.

Yes 638 (42.51) 1.645 (1.33, 2.03) <0.001* 0.58 (0.47, 0.72) <0.001*

Being trapped under the rubble

No 97 (6.51) Ref. Ref.

Yes 1403 (93.52) 2.41 (1.47, 3.95) <0.001 1.88 (1.18, 2.98) 0.008*

Death of family members; mean(SD) 1.77 (1.11) 1.09 (0.99, 1.19) 0.081 1.12 (1.02, 0.22) 0.041*

Note: *P value significant at <0.05 level of significance.

Abbreviations: Ref, reference category; COR, crude odds ratio; AOR, adjusted odds ratio; PTSD, post-traumatic stress disorder.
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common occurring symptoms were as follows: distress at

reminders (73.7%), fear recurrence (70.3%), and sleep

disturbance (68.4%). That shows the PTSD symptoms,

specially re-experiencing and increased arousal will con-

tinue for a long period even many years after the disaster.

Most post-earthquake studies in the world have shown

that female gender is a predictor of PTSD.37,38 . Our study

was in line with other studies in Bam after the

earthquake.13,14,39 In a study in Kerman province 2 years

before the earthquake, the prevalence rate of PTSD in men

and women across all province was 2.33% and 0.89%

respectively. 29 The PTSD among men in the area was 3

times more than women 2 years before disaster whereas

there has been a significant growth in number of women

with PTSD after the earthquake. The prevalence of PTSD

in men and women after the disaster have no significant

difference. The reason might be both genders endure the

same stress level of earthquake.

Specific risk factors for PTSD symptoms were evalu-

ated in this study and a total of 11 risk factors of PTSD in

the survivors of earthquake were explored and it was

found that being older and being injured were significantly

associated with PTSD after an earthquake. The chance of

suffering PTSD increased 1.5 times more by each year

increasing, which is not consistent with most studies in

this field.2,5,9,11,13,32,36

Yuqing Zhang in China identified the age as an effec-

tive risk factor for PTSD symptoms.40 Following a post

hoc analysis, He showed that participants in the 30–40 age

group reported more PTSD symptoms than the other

Table 3 Predictors of PTSD and Depression by Multivariate Logistic Regression Analysis Among Survivors (n = 1500)

Characteristics N (%) PTSD Depression

COR (95% CI) P-value AOR (95% CI) P-value

Constant 1500 (100) 0.112 <0.001 0.039 <0.001

Gender

Male 787 (52.5) Ref. Ref.

Female 713 (47.5) 1.21 (0.97, 1.51) 0.093 1.42 (1.14, 1.77) 0.002*

Age; mean(SD) 40.17 (13.62) 1.51 (1.03, 1.74) <0.001* 1.46 (1.02, 1.64) <0.001*

Marriage status

Divorce & Widow 47 (3.1) Ref. Ref.

Married 1317 (87.8) 0.86 (0.47, 1.58) 0.618 0.78 (0.41, 1.46) 0.432

Single 136 (9.1) 0.99 (0.47, 2.09) 0.978 1.324 (0.616, 2.844) 0.472

Death of friends and relatives

No 477 (31.8) Ref. Ref.

Yes 1023 (68.2) 1.23 (0.96, 1.57) 0.103 1.22 (0.96, 1.57) 0.111

Death of work colleagues

No 46 (3.1) Ref.

Yes 1454 (96.9) 4.03 (1.54, 6.54) 0.005*

Being injured

No 580 (38.7) Ref. Ref.

Yes 920 (61.3) 1.68 (1.09, 2.61) 0.02* 1.48 (0.96, 2.29) 0.078

Having surgery

No 862 (57.5) Ref. Ref.

Yes 638 (42.5) 0.94 (0.61, 1.45) 0.777 1.09 (0.71, 1.68) 0.692

Being trapped under the rubble

No 97 (6.5) Ref. Ref.

Yes 1403 (93.5) 1.61 (0.97, 2.69) 0.068 1.07 (0.66, 1.75) 0.784

Death of family members; mean(SD) 1.767 (1.1) 1.09 (0.99, 1.21) 0.071 1.15 (1.03, 1.27) 0.032*

Note: *P value significant at <0.05 level of significance.

Abbreviations: Ref, reference category; COR, crude odds ratio; AOR, adjusted odds ratio; PTSD, post-traumatic stress disorder.
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groups. He attributed this to cultural issues in China. In the

same study conducted in Azerbaijan province of Iran, the

same age group (30–40) showed more psychological

symptoms after the earthquake.41 Like china, and based

on cultural issues, it seems that these people are also

bound to take care of both parents and children. As so-

called the bread winner of the house and should provide

shelter, food and security for them. Earthquake disrupts

their ability to perform such responsibilities and has led to

additional severe psychological problems in this age

group. Given that this study was conducted 12 years

after the earthquake, it seems that the elder people of this

study were actually middle age at the time of the earth-

quake. Therefore, it is probable to say that the middle age

group of people is more vulnerable to disaster and there-

fore requires further mental health care and attention after

a catastrophe. But it seems that a few years after an earth-

quake elder are probably required further attention among

the survivors.

Having a limb-threatening injury was a strong risk

factor in this study, as earthquake survivors with injury,

experienced 1.68 times more PTSD. This is understand-

able and consistent with several studies in this

field.5,11,36,38 The link between being injured and PTSD

is probably related to the severity of the damage, often

following a very severe earthquake that results in amputa-

tion and disability.42 The onset of disability may reduce

the likelihood of health-related quality of life in these

people and this decrease in quality of life might lead to

PTSD. People who are injured are likely to be constantly

reminded of stress and anxiety.

Using logistic regression analysis, it was found that

amongst basic characteristics being female, old age and

amongst trauma characteristics, being injured, death of

family members were associated with depression which

is consistent with many studies in this field.43

Following a natural disaster, women are more affected

by depression than men, previous studies have shown that

women are more susceptible to threats, they are less likely

to use effective coping strategies and tend to interpret

natural disasters more adversely than men.2,9,11,44 The

relationship between age and depression in this study is

consistent with the results of some studies in this area. In

a study conducted in Haiti, 30 months after the earthquake,

in relation to age groups, the results showed that youth and

students, on one hand, and older and retired people, on the

other hand, had the highest rates of depression.45,46 The

higher prevalence of mental disorders in the elderly might

be related to reasons such as retirement, dysfunction, and

solitude of the elderly.

This study showed that bereavement is also a risk factor

for depression. Furthermore, the extent of loss of family

members is highly correlated with the occurrence of depres-

sion. Previous studies have shown that bereavement is

a possible risk factor for subsequent psychopathology.43

While bereavement can aggravate major depression in peo-

ple, it’s coincide with grief must also be noted because the

distinction between them is important in the diagnosis and

ultimately the appropriate treatment.47

On the other hand, Bereavement is a severe stressor

that can trigger physical or mental disorders. People who

experience an unusual or prolonged reaction to bereave-

ment may show symptoms that are similar to depression or

even PTSD.48

Limitations and Strengths
This study did not investigate Bam’s adjacent towns and

rural areas for a better comparison of the results. This was

a cross-sectional study showing depression and PTSD

symptoms 12 years after the earthquake. Longitudinal

studies are suggested to investigate changes and follow-

ups. We did not have a control group in Bam for compar-

ison that did not experience earthquake.

Issues such as sexual abuse and early life maltreatment

should also be considered as risk factors for PTSD that

have not been studied in this research and could be con-

sidered limitations of this study. Many researchers have

identified the post-traumatic stress disorder (PTSD) as one

of the main manifestations of sexual abuse injuries49 and it

is plausible that an earthquake of this magnitude and its

subsequent social and economic insecurity could have

further effects on this issue therefore advanced studies on

this subject are suggested.

Despite these limitations, this study was the first epi-

demiological study to be performed after a long period

after the disaster on the survivors of the Bam earthquake

with a large sample size after 12 years and the results of

this study provided important information and revealed

that preparation and psychological interventions for

depression and PTSD are necessary for earthquake survi-

vors. The results display the need for facilitation of psy-

chiatric treatment programs for survivors, particularly

women, the elderly, and those who have been injured

and have lost family or colleagues.
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Conclusion
Since earthquake is constantly occurring in Iran and

around the world, the results of this study help people

active in mental health to effectively identify vulnerable

populations and thus treat them in a timely manner. Our

results suggest that PTSD and depression of disaster sur-

vivors may persist over time, so the need to distribute

mental health specialists to effected areas and detect and

identify endangered individuals should continue even

years after disaster.

This study highlights the need to investigate the cata-

strophic psychological consequences and risk factors of

depressive symptoms and PTSD in the planning and

implementation of mental health services and noted that

long-term psychological support for victims of natural

disasters is essential.
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request.

Disclosure
The authors report no conflicts of interest in this work.

References
1. Farooqui M, Quadri SA, Suriya SS, et al. Posttraumatic stress disorder:

a serious post-earthquake complication. Trends Psychiatry Psychother.
2017;39(2):135–143. doi:10.1590/2237-6089-2016-0029

2. Wu Z, Xu J, He L. Psychological consequences and associated risk
factors among adult survivors of the 2008 Wenchuan earthquake. BMC
Psychiatry. 2014;14(1):126. doi:10.1186/1471-244X-14-126

3. Abolghasemi H, Radfar MH, Khatami M, Nia MS, Amid A, Briggs SM.
International medical response to a natural disaster: lessons learned from
the Bam earthquake experience. Prehosp Disaster Med. 2006;21
(3):141–147. doi:10.1017/S1049023X00003599

4. Saghafinia M, Araghizade H, Nafissi N, Asadollahi R. Treatment manage-
ment in disaster: a review of the Bam earthquake experience. Prehosp
Disaster Med. 2007;22(6):517–521. doi:10.1017/S1049023X00005355

5. North CS, Nixon SJ, Shariat S, et al. Psychiatric disorders among
survivors of the Oklahoma City bombing. JAMA. 1999;282
(8):755–762. doi:10.1001/jama.282.8.755

6. Caffo E, Belaise C. Psychological aspects of traumatic injury in
children and adolescents. Child Adolesc Psychiatr Clin N Am.
2003;12(3):493–535. doi:10.1016/S1056-4993(03)00004-X

7. Vlahov D, Galea S, Resnick H, et al. Increased use of cigarettes,
alcohol, and marijuana among Manhattan, New York, residents after
the September 11th terrorist attacks. Am J Epidemiol. 2002;155
(11):988–996. doi:10.1093/aje/155.11.988

8. Rubonis AV, Bickman L. Psychological impairment in the wake of
disaster: the disaster–psychopathology relationship. Psychol Bull.
1991;109(3):384. doi:10.1037/0033-2909.109.3.384

9. Sharan P, Chaudhary G, Kavathekar SA, Saxena S. Preliminary report
of psychiatric disorders in survivors of a severe earthquake. Am
J Psychiatry. 1996.

10. Goenjian AK, Najarian LM, Pynoos RS, et al. Posttraumatic stress
disorder in elderly and younger adults after the 1988 earthquake in
Armenia. Am J Psychiatry. 1994.

11. ZhangW, Duan G, Xu Q, et al. A cross-sectional study on posttraumatic
stress disorder and general psychiatric morbidity among adult survivors
3 years after theWenchuan earthquake, China.Asia Pac J Public Health.
2015;27(8):860–870. doi:10.1177/1010539515602089

12. Goenjian AK, Steinberg AM, Najarian LM, Fairbanks LA, TashjianM,
Pynoos RS. Prospective study of posttraumatic stress, anxiety, and
depressive reactions after earthquake and political violence. Am
J Psychiatry. 2000;157(6):895–911. doi:10.1176/appi.ajp.157.6.911

13. Eivazi A, Nourbala A, Meysami A A comparative study of post-
traumatic stress disorder prevalence among survivors of bam earthquake
eighteen months after the event in bam and kerman cities. 2017.

14. Farhoudian A, Sharifi V, Rahimi MA, et al. The Prevalence of
Posttraumatic Stress Disorder And Its Symptoms Among Ban
Earthquake Survivors. 2006.

15. Desjarlais R, Eisenberg L, Good B, Kleinman A. The global context
of well-being. In: Desjarlais R, Eisenberg L, Good B, Kleinman A,
editors. World Mental Health: Problems and Priorities in Low-
Income Countries. New York: Oxford University Press; 1995; 28–33.

16. Nour NN. Maternal health considerations during disaster relief. Rev
Obstet Gynecol. 2011;4(1):22.

17. Blanchard EB, Jones-Alexander J, Buckley TC, Forneris CA.
Psychometric properties of the PTSD Checklist (PCL). Behav Res
Ther. 1996;34(8):669–673. doi:10.1016/0005-7967(96)00033-2

18. Weathers FW, Litz BT, Herman DS, Huska JA, Keane TM. The
PTSD Checklist (PCL): Reliability, Validity, and Diagnostic Utility.
Paper Presented at: Annual Convention of the International Society
for Traumatic Stress Studies. San Antonio, TX; 1993.

19. Xiaoyun Y, Hongai Y, Qifa L. The research on the reliability and
validity of PCL-C and influence factors. China J Health Psychol.
2007;15(1):6–9.

20. Goodarzi M. Evaluating validity and reliability of Mississippi Post
Traumatic stress disorder scale. J Psychol. 2003. 7(2):153–177.

21. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory
for measuring depression. Arch Gen Psychiatry. 1961;4(6):561–571.
doi:10.1001/archpsyc.1961.01710120031004

22. Segal DL, Coolidge FL, Cahill BS, O’Riley AA. Psychometric prop-
erties of the Beck Depression Inventory—II (BDI-II) among commu-
nity-dwelling older adults. Behav Modif. 2008;32(1):3–20.
doi:10.1177/0145445507303833

23. Rahimi C Application Beck Depression Inventory-2 Iranian students.
2014.

24. Toosi F, Rahimi C, Sajjadi S. Psychometric properties of beck
depression inventory-II for high school children in Shiraz City,
Iran. Int J School Health. 2017;4:3.

25. Maldonado G, Greenland S. Simulation study of confounder-selection
strategies.Am J Epidemiol. 1993;138(11):923–936. doi:10.1093/oxford-
journals.aje.a116813

26. Dormann CF, Elith J, Bacher S, et al. Collinearity: a review of
methods to deal with it and a simulation study evaluating their
performance. Ecography. 2013;36(1):27–46. doi:10.1111/j.1600-
0587.2012.07348.x

27. Mohammadi M, Davidian H, Nourbala A, et al. An epidemiological
study of psychiatric disorders in Iran, 2001. 2003.

28. Hagh Shenas H, Goodarzi M, Farajpoor M, Zamyad A Post-traumatic
stress disorder among survivors of Bam earthquake 40 days after the
event. 2006.

29. Mohamadi B. An epidemiological study of psychiatric disorders in
Kerman province in the year 2001. J Rafsenjan Univ Sci. 2005;4
(3):136–145.

30. Noorbala AA, Faghihzadeh S, Kamali K, et al. Mental Health Survey
of the Iranian Adult Population in 2015. Arch Iran Med. 2017;20:3.

31. Karami GR, Motaghed M, Anisi J et al. Psychological sequels of
Barn earthquake. 2007.

Dovepress Divsalar and Dehesh

Neuropsychiatric Disease and Treatment 2020:16 submit your manuscript | www.dovepress.com

DovePress
1215

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1590/2237-6089-2016-0029
https://doi.org/10.1186/1471-244X-14-126
https://doi.org/10.1017/S1049023X00003599
https://doi.org/10.1017/S1049023X00005355
https://doi.org/10.1001/jama.282.8.755
https://doi.org/10.1016/S1056-4993(03)00004-X
https://doi.org/10.1093/aje/155.11.988
https://doi.org/10.1037/0033-2909.109.3.384
https://doi.org/10.1177/1010539515602089
https://doi.org/10.1176/appi.ajp.157.6.911
https://doi.org/10.1016/0005-7967(96)00033-2
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1177/0145445507303833
https://doi.org/10.1093/oxfordjournals.aje.a116813
https://doi.org/10.1093/oxfordjournals.aje.a116813
https://doi.org/10.1111/j.1600-0587.2012.07348.x
https://doi.org/10.1111/j.1600-0587.2012.07348.x
http://www.dovepress.com
http://www.dovepress.com


32. Dai W, Chen L, Lai Z, Li Y, Wang J, Liu A. The incidence of
post-traumatic stress disorder among survivors after earthquakes:
a systematic review and meta-analysis. BMC Psychiatry. 2016;16
(1):188. doi:10.1186/s12888-016-0891-9

33. Bonanno GA, Brewin CR, Kaniasty K, Greca AML. Weighing the
costs of disaster: consequences, risks, and resilience in individuals,
families, and communities. Psychol Sci Public Interest. 2010;11
(1):1–49. doi:10.1177/1529100610387086

34. Bonanno GA, Mancini AD. Beyond resilience and PTSD: mapping
the heterogeneity of responses to potential trauma. Psychol Trauma.
2012;4(1):74. doi:10.1037/a0017829

35. Chengzhi Z, Junfu L, Mingshan W. Prevalence and correlated factors
of PTSD In adolescents 17 months after earthquake. Chin Mental
Health J. 2001;15(3):145–147.

36. Tian Y, Wong TK, Li J, Jiang X. Posttraumatic stress disorder and its
risk factors among adolescent survivors three years after an 8.0
magnitude earthquake in China. BMC Public Health. 2014;14
(1):1073. doi:10.1186/1471-2458-14-1073

37. Brewin CR, Andrews B, Valentine JD. Meta-analysis of risk factors
for posttraumatic stress disorder in trauma-exposed adults. J Consult
Clin Psychol. 2000;68(5):748. doi:10.1037/0022-006X.68.5.748

38. Tang B, Deng Q, Glik D, Dong J, Zhang L. A meta-analysis of risk
factors for post-traumatic stress disorder (PTSD) in adults and chil-
dren after earthquakes. Int J Environ Res Public Health. 2017;14
(12):1537. doi:10.3390/ijerph14121537

39. Mohammad Baniasadi PD, Noorbala AA, Shahrbabaki ME,
Aflatoonian B, Asgarabad AA. Bam earthquake survivors’ mental
health status 12 years after the earthquake: a population-based study.
Arch Iran Med. 2019.

40. Zhang Y, Ho SM. Risk factors of posttraumatic stress disorder among
survivors after the 512 Wenchuan earthquake in China. PLoS One.
2011;6(7):e22371. doi:10.1371/journal.pone.0022371

41. Askari A, Rowell K, Alipour F. Prevalence of psychopathology and
socio-demographic characteristics among earthquake survivors in
Eastern Azerbaijan, Iran. Health Emerg Disasters. 2015;1(1):9–15.

42. Ekşi A, Braun KL, Ertem-Vehid H, et al. Risk factors for the devel-
opment of PTSD and depression among child and adolescent victims
following a 7.4 magnitude earthquake. Int J Psychiatry Clin Pract.
2007;11(3):190–199. doi:10.1080/13651500601017548

43. Tang B, Liu X, Liu Y, Xue C, Zhang L. A meta-analysis of risk
factors for depression in adults and children after natural disasters.
BMC Public Health. 2014;14(1):623. doi:10.1186/1471-2458-14-623

44. Zhang Z, Wang W, Shi Z, Wang L, Zhang J. Mental health problems
among the survivors in the hard-hit areas of the Yushu earthquake.
PLoS One. 2012;7(10):e46449. doi:10.1371/journal.pone.0046449

45. Cénat JM, Derivois D. Assessment of prevalence and determinants of
posttraumatic stress disorder and depression symptoms in adults
survivors of earthquake in Haiti after 30 months. J Affect Disord.
2014;159:111–117. doi:10.1016/j.jad.2014.02.025

46. Toyabe S-I, Shioiri T, Kobayashi K, et al. Factor structure of the
General Health Questionnaire (GHQ-12) in subjects who had suf-
fered from the 2004 Niigata-Chuetsu Earthquake in Japan: a
community-based study. BMC Public Health. 2007;7(1):175.
doi:10.1186/1471-2458-7-175

47. Pies R. The bereavement exclusion and DSM-5: an update and
commentary. Innov Clin Neurosci. 2014;11(7–8):19.

48. Shear MK, Simon N, Wall M, et al. Complicated grief and related
bereavement issues for DSM-5. Depress Anxiety. 2011;28
(2):103–117. doi:10.1002/da.20780

49. Ng QX, Yong BZJ, Ho CYX, Lim DY, Yeo W-S. Early life sexual
abuse is associated with increased suicide attempts: an update
meta-analysis. J Psychiatr Res. 2018;99:129–141. doi:10.1016/j.
jpsychires.2018.02.001

Neuropsychiatric Disease and Treatment Dovepress
Publish your work in this journal
Neuropsychiatric Disease and Treatment is an international, peer-
reviewed journal of clinical therapeutics and pharmacology focusing
on concise rapid reporting of clinical or pre-clinical studies on a
range of neuropsychiatric and neurological disorders. This journal is
indexed on PubMed Central, the ‘PsycINFO’ database and CAS, and

is the official journal of The International Neuropsychiatric
Association (INA). The manuscript management system is comple-
tely online and includes a very quick and fair peer-review system,
which is all easy to use. Visit http://www.dovepress.com/testimo-
nials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Divsalar and Dehesh Dovepress

submit your manuscript | www.dovepress.com

DovePress
Neuropsychiatric Disease and Treatment 2020:161216

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1186/s12888-016-0891-9
https://doi.org/10.1177/1529100610387086
https://doi.org/10.1037/a0017829
https://doi.org/10.1186/1471-2458-14-1073
https://doi.org/10.1037/0022-006X.68.5.748
https://doi.org/10.3390/ijerph14121537
https://doi.org/10.1371/journal.pone.0022371
https://doi.org/10.1080/13651500601017548
https://doi.org/10.1186/1471-2458-14-623
https://doi.org/10.1371/journal.pone.0046449
https://doi.org/10.1016/j.jad.2014.02.025
https://doi.org/10.1186/1471-2458-7-175
https://doi.org/10.1002/da.20780
https://doi.org/10.1016/j.jpsychires.2018.02.001
https://doi.org/10.1016/j.jpsychires.2018.02.001
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

