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T

HE 1980-1988 IRAN-IRAQ WAR
inflicted enormous human
costs, as each side sustained
hundreds of thousands of casualties. According to Iranian government estimates, Iran sustained approximately 387 chemical attacks (via rocket,
air, or artillery) during the 8-year war,1
which resulted in high rates of medical morbidity and psychological distress among an estimated 60 000 Iranian survivors.2 FIGURE 1 illustrates a
map of chemical attack targets in the
Iran-Iraq War.
Studies in war-afflicted civilians have
reported high rates of war-related mental health problems. In a metaanalysis of 20 studies involving refugee populations living in high-income
Western countries, Fazel et al4 found
that at least 9% of adult refugees were
diagnosed with posttraumatic stress disorder (PTSD), and approximately 5%
met criteria for major depression and
generalized anxiety disorder. Prevalence estimates are much higher in civilians still living in war-afflicted countries. For example, as part of a national
mental health survey in Afghanistan,
Cardozo et al5 found very high prevalence rates for symptoms of anxiety
(72%), depression (68%), and PTSD
(42%). Similarly, among community
samples involving survivors of war,
conflict, or mass violence, de Jong
et al6 reported prevalence rates of PTSD
560

Context In the 1980-1988 Iran-Iraq War, extensive use of chemical weapons resulted in high rates of morbidity and mortality. While much is known about the physical consequences of chemical warfare, there is a paucity of information about the longterm effects of chemical attacks on mental health.
Objective To assess the long-term psychological impact of chemical warfare on a
civilian population.
Design, Setting, and Participants Cross-sectional randomized survey conducted
in July 2004 of 153 civilians in 3 towns exposed to warfare in northwestern Iran: Oshnaviyeh (low-intensity conventional warfare), Rabat (high-intensity conventional warfare), and Sardasht (both high-intensity conventional warfare and chemical weapons).
Main Outcome Measures Full or partial posttraumatic stress disorder (PTSD) diagnosis, anxiety symptoms, and depressive symptoms were assessed using Farsi versions of the Clinician-Administered PTSD Scale, Hamilton Scale for Anxiety, and Beck
Depression Inventory, respectively.
Results Overall participation rate was 93%. Respondents had a mean age of 45 years
and were all of Kurdish ethnicity. Among individuals exposed to both high-intensity
warfare and chemical weapons, prevalence rates for lifetime PTSD, current PTSD, major anxiety symptoms, and severe depressive symptoms were 59%, 33%, 65%, and
41%, respectively. Among the low-intensity warfare group, the corresponding rates
were 8%, 2%, 18%, and 6%, respectively, while intermediate rates were found among
those exposed to high-intensity warfare but not to chemical weapons (31%, 8%, 26%,
and 12%, respectively). Compared with individuals exposed to low-intensity warfare,
those exposed to both high-intensity warfare and chemical weapons were at higher
risk for lifetime PTSD (odds ratio [OR], 18.6; 95% confidence interval [CI], 5.8-59.4),
current PTSD (OR, 27.4; 95% CI, 3.4-218.2), increased anxiety symptoms (OR, 14.6;
95% CI, 6.0-35.6), and increased depressive symptoms (OR, 7.2; 95% CI, 3.3-15.9).
Exposure to high-intensity warfare but not to chemical weapons was also significantly
associated with lifetime PTSD (OR, 5.4; 95% CI, 1.7-17.6), compared with those in
the low-intensity warfare group. Further, compared with individuals exposed to highintensity warfare alone, those exposed to both high-intensity warfare and chemical
weapons were at higher risk for lifetime PTSD (OR, 3.4; 95% CI, 1.5-7.4), current
PTSD (OR, 6.2; 95% CI, 2.0-20.1), increased anxiety symptoms (OR, 5.6; 95% CI,
2.5-12.6), and increased depressive symptoms (OR, 3.7; 95% CI, 1.8-7.2).
Conclusion Exposure to chemical warfare is an extreme traumatic event that has
long-lasting adverse consequences on mental health.
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symptoms of 37% in Algeria, 28% in
Cambodia, 18% in Gaza, and 16% in
Ethiopia.

Few studies have examined the mental health consequences of exposure to
chemical weapons. One study con-
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ducted in Japan 5 years after the 1995
sarin terrorist attack found that 17% of
34 participants met criteria for current PTSD.7 Studies among US soldiers who participated in secret military tests of mustard gas during World
War II found that 50% experienced partial or full lifetime PTSD8 and nearly one
third met criteria for full current PTSD
50 years after the exposure.9
This study was designed to assess the
long-term psychological impact of
chemical warfare on a civilian population. It was conducted in 3 Iranian
towns with different types of war exposure. The first, Sardasht, was exposed to both high-intensity conventional warfare and chemical weapons.
In June 1987, Sardasht, a small Kurdish town in northwestern Iran, was
bombarded with four 250-kg sulfur
mustard warheads that exploded in the
center of town and exposed approximately 4500 residents. Serious skin
burns, ocular damage, and respiratory
symptoms were among the most common acute and persistent consequences of this chemical weapons exposure.10,11 Rabat, the second town, was
exposed to high-intensity conventional warfare but not to chemical weapons; and Oshnaviyeh, the third town,
was exposed to low-intensity conventional warfare. All 3 towns in the border regions of West Azarbaijan province and have predominantly Kurdish
populations. These towns have had
similar levels of other stressors, including natural disasters, political unrest,
and unemployment.
Based on the experience of World
War II veterans exposed to mustard gas,
we hypothesized that Iranian civilians
exposed to both high-intensity warfare and chemical weapons would be at
higher risk of having trauma-related
mental health problems (ie, PTSD, anxiety, and depression) than the 2 comparison groups more than 17 years after the Iran-Iraq War. With recent
worldwide threats and deliberate acts
of terrorism, it is more important to understand the acute and chronic physical and psychological effects of chemical warfare.

Figure 1. Iraqi Chemical Attack Sites During the Iran-Iraq War (1980-1988) and Survey Sites
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Source for the location of the chemical attacks is Holt World History.3

METHODS
Study Design and Sample

In July 2004, we conducted a crosssectional, randomized survey of 153 civilians from 3 towns in West Azarbaijan province in northwestern Iran.
In each town, participants were selected using a stratified, systematic random sampling scheme (F IGURE 2).
First, the town’s official map was divided into 4 sectors. Then, within each
sector, we began at a prespecified starting point and attempted to conduct an
interview at every third house until 13
surveys were completed. One available adult who was eligible to respond
was selected from each participating
household. In rare instances in which
more than 1 person in the household
was eligible, the head of the household or the oldest person was selected
to participate in the study. If no eligible participants were available in a
household or if the eligible individuals refused to participate, the next
household was chosen.
Eligibility criteria included being 18
years or older, living in West Azarbaijan province during the Iran-Iraq
War, and not being in field combat. Fur-
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ther, in Sardasht, only those who reported having an official chemical attack exposure−related disability score
(which was later verified in the medical records of the Janbazan Organization) were eligible for inclusion in the
study. The disability score, with a range
of 0 to 100 and defined by a standard
diagnostic protocol of the Janbazan
Organization, is assigned based on
clinical severity (none, mild, moderate, or severe) of 3 key symptoms:
cutaneous, ocular, and respiratory.10
Following the completion of interviews in Sardasht, participants from the
2 comparison towns were frequency
matched by age range and sex distribution. Assuming a type I error of .05,
power of 80%, a 2:1 ratio of unexposed to exposed, and a disease prevalence of at least 25% among the unexposed, a sample size of 150 would be
needed to detect an odds ratio of 3 or
more.
All interviews were conducted in
Farsi by 2 of the authors (F.H. and F.F.)
who had received formal training in
each of the psychiatric instruments
(noted in the Measurement of Outcomes section). The face-to-face inter-
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views lasted approximately 90 minutes and were conducted in a private
area of the participant’s home after voluntary, informed oral consent was obtained. This study was approved by the
institutional review boards of the Yale
University School of Medicine and the
Iranian Janbazan Organization.
Measurement of Exposure

During the Iran-Iraq War, many Iranian towns were targeted by bomb raids
causing loss of human life and massive damage to buildings. Although the
exact number of bomb raids on each
town is not known, according to key
West Azarbaijan province officials, Oshnaviyeh, with a 25-km distance from the
Iran-Turkey border, was bombed fewer
than 10 times, which we define as lowintensity conventional warfare. In contrast, it is estimated that Rabat, with a
20-km distance from the Iran-Iraq border, was bombed more than 75 times
and Sardasht, with a 10-km distance
from the Iran-Iraq border, was bombed
approximately 60 times, both of which
we define as high-intensity conven-

tional warfare. In addition, as noted previously, Sardasht was exposed to 1
chemical weapons attack.
Measurement of Outcomes

Demographic variables assessed included age, sex, educational level, marital status, employment status, and selfreported ethnic background. The ethnic
background question aimed to convey
the diversity of the groups living in the
West Azarbaijan province, which is composed of Azeris, Kurds, and a small minority of Assyrians, Armenians, and
Jews. Those designated as “Unemployed Outside the Home” were homemakers, students, and retirees. In addition to demographic characteristics, the
survey instrument included the Persian version of the Beck Depression Inventory (BDI),12 the Hamilton Anxiety
Scale (HAM-A),13 and the ClinicianAdministered PTSD Scale (CAPS).14 The
BDI-Persian has high internal consistency (Cronbach ␣ = .87) and acceptable test-retest reliability (r = 0.74).15
Studies also show high internal consistency for the CAPS-1 Farsi version.16

Furthermore, the HAM-A is a wellrecognized instrument in Iran and has
been shown to be valid and reliable.17
Using CAPS, diagnosis of PTSD was
coded as absent, partial, or full for both
current (ie, last month) and lifetime
PTSD. Trauma exposure was assessed
by first reviewing lifetime trauma history. Participants who reported exposure to more than 1 traumatic event
were asked to select the worst event.
The “A” Stressor criterion specifies that
an individual has been exposed to a
catastrophic event involving actual or
threatened physical harm to self or others, as well as a requirement that the
survivor’s subjective response was
marked by intense fear, helplessness, or
horror. If the trauma met criterion A,
the rest of the CAPS instrument was administered to evaluate frequency and
intensity of current and lifetime PTSD
symptoms.
Current and/or lifetime full PTSD diagnostic criteria were met if the participant had 1 or more reexperiencing
symptom, 3 or more avoidance symptoms, and 2 or more hyperarousal

Figure 2. Sample Selection
Sardasht
Population: 34 202

Rabat
Population: 8141

Oshnaviyeh
Population: 25 044

6923 Households
626 Eligible Households

1580 Households

4368 Households

Random
Selection of
Households∗

Random
Selection of
Households∗

Random
Selection of
Households∗

134 Households Targeted (58
Households Defined as Eligible)

63 Households Targeted†

69 Households Targeted†

3 Households Excluded (Reported
Chemical Warfare Exposure, Did
Not Have a Disability Score)

9 Households Excluded (Did Not
Match With Sardasht Sample)

14 Households Excluded (Reported
Chemical Warfare Exposure, Did
Not Match With Sardasht Sample)

55 Eligible Households
4 Households Refused‡

54 Eligible Households
3 Households Refused‡

55 Eligible Households
4 Households Refused‡

51 Respondents Completed
Survey

51 Respondents Completed
Survey

51 Respondents Completed
Survey

*Towns were divided into 4 sectors. Within each sector, every third household was randomly selected.
†Participants were frequency matched by age range and sex distribution to participants in Sardasht.
‡Reasons for refusal included not having time or interest in participating in the study.
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symptoms within the relevant timeframe. We included 2 definitions of current and/or lifetime partial PTSD: either
meeting the reexperiencing criterion
and having 1 or more avoidance symptom and 1 or more hyperarousal symptom, or meeting both the reexperiencing and the hyperarousal criteria but not
the avoidance criterion within the relevant timeframe. These criteria are consistent with criteria for partial PTSD
used by other investigators.18
Statistical Analysis

The data were analyzed using SAS Version 9 (SAS Institute Inc, Cary, NC). We
began by describing the demographic
characteristics of the sample by town
(ie, type of war exposure). Next, we examined the bivariate associations between type of war exposure and each
of the outcomes—PTSD (both lifetime and current), anxiety, and depression—using the Mantel-Haenszel 2 test
for trend and the Fisher exact test by
Mehta, as appropriate. Finally, multivariate analyses, controlling for demographic characteristics, were performed using proportional odds logistic
regression modeling.19,20 This technique, also called ordinal or cumulative logistic regression, was used because each of our outcome measures was
ordinal. Specifically, depressive symptoms were categorized as none (0-4),
mild (5-7), moderate (8-15), or severe
(ⱖ16); anxiety symptoms were categorized as none (0-5), minor (6-14), or major (ⱖ15); and lifetime and current
PTSD diagnoses were categorized as absent, partial, or full (as described previously). For each outcome, cumulative
logits were modeled based on increasing severity of psychiatric illness; therefore, the odds ratios (ORs) (and 95%
confidence intervals [CIs]) presented are
estimates of the likelihood of reporting
worse vs better mental health. In this
study, a Bonferroni-type correction for
multiple comparisons was not used,
since the associations examined between type of warfare exposure and psychiatric illness were considered a priori.
The ␣ level for statistical significance was
set at .05.

RESULTS
Description of the Sample

The participation rate was 93% for Sardasht and Oshanaviyeh and 94% for
Rabat. Overall, the mean age of participants was 45 years (SD, 13.7). All participants were of Kurdish background.
Demographic characteristics of the
sample by type of war exposure are presented in TABLE 1. The 3 exposure groups
did not significantly differ with respect
to any of the demographic characteristics.
Among individuals exposed to
chemical weapons (ie, the Sardasht
sample), the median disability score was
30 (range, 5-70). At the time of the
study, 56% of the Sardasht sample experienced mild respiratory, ocular, and
cutaneous symptoms (the 3 principal
components of the disability score),
22% had at least 1 moderate symptom, and 11% had at least 1 severe
symptom, 17 years after exposure.
Prevalence of Psychiatric Illness

As shown in TABLE 2, participants exposed to both high-intensity warfare
and chemical weapons reported the
highest levels of mental health prob-

lems, with prevalence rates for lifetime (full or partial) PTSD, current (full
or partial) PTSD, major anxiety symptoms, and severe depressive symptoms of 59%, 33%, 65%, and 41%, respectively. Among the low-intensity
warfare group, the corresponding rates
were 8%, 2%, 18%, and 6%, respectively, while intermediate rates were
found among individuals exposed to
high-intensity warfare but not to chemical weapons (31%, 8%, 26%, and 12%,
respectively). All tests for trend (or
Fisher exact test) were significant at
P⬍.001 (Table 2). In a subgroup analysis of the Sardasht sample, we found no
significant associations between the
chemical exposure−related disability
score and level of psychiatric illness.
Specifically, participants with severe
(ⱖ50) and nonsevere (⬍50) disability scores had generally similar rates of
lifetime partial or full PTSD (67% vs
57%), current partial or full PTSD (50%
vs 30%), major anxiety symptoms (67%
vs 64%), and severe depressive symptoms (50% vs 41%) (P⬎.05 for all comparisons); however, these post hoc
analyses were underpowered.

Table 1. Description of the Sample by Type of War Exposure*
No. (%) of Participants

Characteristic
Age, y
18-30
31-45
46-60
⬎61
Sex
Men
Women
Educational level
⬎12th grade
1st-11th grade
None
Marital status
Not married
Married
Employment status†
Employed
Unemployed

Low-Intensity
Warfare
(n = 51)

High-Intensity
Warfare
(n = 51)

High-Intensity Warfare
and Chemical Weapons
(n = 51)

10 (19.6)
19 (37.3)
15 (29.4)
7 (13.7)

7 (13.7)
22 (43.1)
15 (29.4)
7 (13.7)

6 (12.2)
20 (40.8)
17 (34.7)
6 (12.2)

28 (54.9)
23 (45.1)

29 (56.9)
22 (43.1)

30 (58.8)
21 (41.2)

13 (25.5)
19 (37.3)
19 (37.3)

7 (13.7)
22 (43.2)
22 (43.2)

19 (37.3)
21 (41.2)
11 (21.6)

8 (15.7)
43 (84.3)

6 (12.8)
45 (88.2)

8 (15.7)
43 (84.3)

25 (49.0)
26 (51.0)

28 (54.9)
23 (45.1)

20 (39.2)
31 (60.8)

*None of the group comparisons were significant at the P⬍.05 level. Total number of participants and percentages
may not sum due to missing data and rounding.
†Employment status outside the home.
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Ordinal Logistic Regression

Results of the unadjusted and adjusted
ordinal logistic regression models are presented in TABLE 3. In the multivariate
analysis, compared with individuals exposed to low-intensity warfare, those exposed to both high-intensity warfare and
chemical weapons were at substantially
elevated risk for lifetime PTSD (OR, 18.6;

95% CI, 5.8-59.4), current PTSD (OR,
27.4; 95% CI, 3.4-218.2), increased anxiety symptoms (OR, 14.6; 95% CI, 6.035.6), and increased depressive symptoms (OR, 7.2; 95% CI, 3.3-15.9). In
addition, exposure to high-intensity warfare but not to chemical weapons was
also significantly associated with lifetime PTSD (OR, 5.4; 95% CI, 1.7-17.6),

Table 2. Type of War Exposure Associated With Mental Health Outcomes*
No. (%) of Participants

Outcomes
Lifetime PTSD
Absent
Partial
Full
Current PTSD
Absent
Partial
Full
Anxiety symptoms
None
Minor
Major
Depressive symptoms
None
Mild
Moderate
Severe

High-Intensity
Warfare and Chemical
Weapons
(n = 51)

Low-Intensity
Warfare
(n = 51)

High-Intensity
Warfare
(n = 51)

47 (92.2)
4 (7.8)
0

35 (68.6)
13 (25.5)
3 (5.9)

21 (41.2)
18 (35.3)
12 (23.5)

50 (98.0)
1 (2.0)
0

47 (92.2)
4 (7.8)
0

34 (66.7)
11 (21.6)
6 (11.8)

⬍.001‡

24 (47.1)
18 (35.3)
9 (17.7)

15 (29.4)
23 (45.1)
13 (25.5)

3 (5.9)
15 (29.4)
33 (64.7)

⬍.001

21 (41.2)
8 (15.7)
19 (37.3)
3 (5.9)

16 (31.4)
10 (19.6)
19 (37.3)
6 (11.8)

7 (13.7)
6 (11.8)
17 (33.3)
21 (41.2)

⬍.001

P for
Trend†

⬍.001

Psychiatric Comorbidity

Abbreviation: PTSD, posttraumatic stress disorder.
*Percentages may not sum to 100 due to rounding.
†Mantel-Haenszel 2 test for trend, unless otherwise specified.
‡Fisher exact test.

Table 3. Adjusted and Unadjusted Effect of Exposure on Mental Health Outcomes*
Odds Ratio (95% Confidence Interval)

Outcomes
Lifetime PTSD diagnosis
Unadjusted
Adjusted
Current PTSD diagnosis
Unadjusted
Adjusted
Depressive symptoms
Unadjusted
Adjusted
Anxiety symptoms
Unadjusted
Adjusted

Low-Intensity
Warfare

High-Intensity
Warfare

High-Intensity
Warfare and Chemical
Weapons

1.00
1.00

5.3 (1.6-17.5)†
5.4 (1.7-17.6)†

18.4 (5.8-58.6)‡
18.6 (5.8-59.4)‡

1.00
1.00

4.2 (0.5-39.2)
4.3 (0.5-40.0)

26.0 (3.3-204.8)‡
27.4 (3.4-218.2)‡

1.00
1.00

1.4 (0.7-3.0)
1.5 (0.7-3.0)

5.6 (2.6-12.0)†
7.2 (3.3-15.9)‡

1.00
1.00

2.0 (1.0-4.1)
2.1 (1.0-4.6)

10.4 (4.6-23.5)‡
14.6 (6.0-35.6)‡

Abbreviation: PTSD, posttraumatic stress disorder.
*Adjusted for demographic variables that were statistically significant or that had a greater than 10% influence on the
parameter estimate.
†P⬍.01.
‡P⬍.001.

564

JAMA, August 2, 2006—Vol 296, No. 5 (Reprinted)

Downloaded From: http://jama.jamanetwork.com/ on 05/05/2016

compared with individuals in the lowintensity warfare group. Although elevated, none of the other high-intensity
vs low-intensity ORs reached statistical
significance at the .05 level.
To specifically examine the added contribution of exposure to chemical weapons, we also compared the Sardasht and
Rabat samples and found that, compared with individuals exposed to highintensity warfare alone, those exposed to
both high-intensity warfare and chemical weapons were at substantially elevated risk for lifetime PTSD (OR, 3.4;
95% CI, 1.5-7.4), current PTSD (OR, 6.2;
95% CI, 2.0-20.1), increased anxiety
symptoms (OR, 5.6; 95% CI, 2.5-12.6),
and increased depressive symptoms (OR,
3.7; 95% CI, 1.8-7.2).
As shown in TABLE 4, there were high
levels of comorbidity between PTSD and
symptoms of depression and anxiety.
Overall, among those with full, partial,
or no lifetime PTSD diagnosis, prevalence rates for severe depressive symptoms were 53%, 29%, and 12%, respectively (P ⬍.001 for trend); and for major
anxiety symptoms, 87%, 51%, and 23%,
respectively (P ⬍.001 for trend). Similar associations were found with current PTSD diagnosis.
COMMENT
Exposure to chemical weapons may
cause serious morbidity and long-term
illnesses among survivors. Further, exposure to chemical weapons is an extreme traumatic event that can result in
acute helplessness and anxiety, loss of
perceived safety, and chronic physical
disabilities. To our knowledge, this is the
first epidemiologic study to document
the long-term negative mental health sequelae of exposure to war and chemical attacks among civilians.
In the present study, 8% of participants exposed to high-intensity conventional warfare met criteria for current
partial or full PTSD 17 years after the
Iran-Iraq War. This prevalence was
higher among individuals exposed to
both high-intensity conventional warfare and chemical weapons. Partial or full
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Table 4. PTSD and Comorbid Depressive and Anxiety Symptoms in the Total Sample
Lifetime PTSD, No. (%)
Symptom
Severe depression
Major anxiety

Full
(n = 15)
8 (53)
13 (87)

Partial
(n = 35)
10 (29)
18 (51)

Absent
(n = 103)
12 (12)
24 (23)

Current PTSD, No. (%)
P for
Trend*
⬍.001
⬍.001

Full
(n = 6)
4 (67)
6 (100)

Partial
(n = 16)
6 (38)
13 (81)

Absent
(n = 131)
20 (15)
36 (28)

P for
Trend*
⬍.001
⬍.001

Abbreviation: PTSD, posttraumatic stress disorder.
*Mantel-Haenszel 12 test for trend.

lifetime PTSD prevalence in such individuals was even higher (59%), compared with 31% of individuals who were
exposed to high-intensity warfare and
8% of those exposed to low-intensity
warfare. The prevalence of partial or full
PTSD in the group exposed to highintensity warfare alone is consistent with
findings from other mental health surveys in postwar settings (Algeria, Afghanistan, and Cambodia).5,6 However, the rates of partial or full PTSD are
considerably higher for survivors of
chemical attacks compared with other
conflict-affected populations.
PTSD is not the only psychological
disorder associated with extreme traumatic stress. Elevated prevalence rates
of depression, anxiety, and substance
abuse also have been reported in trauma
survivors.21 Similarly, in the present
study, current prevalence rates of major anxiety and severe depressive symptoms were greater for the survivors of
high-intensity warfare and chemical
weapons compared with the group exposed to high-intensity warfare alone.
Exposure to high-intensity warfare
and chemical weapons was associated
with lifetime and current PTSD in this
sample. Survivors who were exposed to
both high-intensity warfare and chemical weapons were more likely than those
who were exposed to high-intensity or
low-intensity warfare but not chemical
weapons to meet lifetime diagnostic criteria for full or partial PTSD. Survivors
of high-intensity warfare and chemical
weapons were also more likely to meet
diagnostic criteria for current partial or
full PTSD than those exposed to lowintensity warfare alone.
It is not known why risk of developing PTSD is significantly higher in the
group exposed to high-intensity warfare and chemical weapons compared

with that exposed to high-intensity warfare alone. It is possible that chemical exposure, like exposure to war, causes
PTSD in its own right and that the high
prevalence rates of PTSD in the group exposed to warfare and chemical weapons represent an additive effect. It is also
possible that high prevalence rates in this
group may be related to the adverse
physical health consequences of chemical exposure.9 For example, exposure to
mustard gas can cause chronic pulmonary distress, which then serves as a repetitive reminder of the original trauma.
The result might be an increase in reexperiencing and hyperarousal symptoms. Furthermore, many participants in
this study described being afraid and on
guard about the future health consequences of their exposure to toxic agents.
The impact of war and chemical
weapons are apparent in symptoms of
depression and anxiety as the odds for
experiencing these disorders are 7.2 and
14.6 times higher for chemical weapons survivors than for individuals with
low-intensity warfare exposure.
In our study, high rates of PTSD
comorbidity in survivors of highintensity warfare and chemical weapons are consistent with previous research
in other trauma populations.22-25 There
are a number of possible explanations for
the high rates of comorbidity in the present study. It is possible that preexisting
disorders constitute a vulnerability to
PTSD or that comorbid disorders are subsequent complications of PTSD.25,26 Other
possible reasons could be shared risk factors between PTSD and other Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition axis I disorders or
the significant overlap between symptoms of PTSD and symptoms of depression and anxiety.27 Further research is
needed to investigate these issues.
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Our study has a number of limitations. First, the small sample size and
observed small frequencies in subgroups have resulted in large confidence intervals. Second, some of our
data are based on retrospective selfreport, which is less reliable than data
collected prospectively. Respondents
may have had difficulty recalling traumatic events and psychological symptoms that were experienced nearly 2
decades ago. Of note, however, selfreported chemical exposure was verified with medical records and chemical exposure−related disability scores.
Third, it is possible that prevalence of
lifetime and current PTSD are underestimated among all 3 groups in this
study, since previous research has
shown that severely traumatized individuals from non-Western societies
often endorse symptoms of reexperiencing and hyperarousal but do not
meet PTSD diagnostic criteria because
they do not endorse avoidance/
numbing symptoms.28 Consistent with
this possibility, only 12% of participants in the total sample endorsed the
lifetime avoidance criterion, compared with 63% and 48% who met the
lifetime reexperiencing and hyperarousal criterion, respectively. Fourth,
because we did not assess prewar anxiety or depression, it is not known to
what degree the high levels of current
depression and anxiety observed in
study participants were directly related
to traumatic exposure (ie, bombing and
chemical exposure) during the IranIraq War. However, the significantly
higher levels of current depression and
anxiety in the groups exposed to highintensity warfare alone and to both highintensity warfare and chemical weapons, compared with the low-intensity
warfare group, suggest that traumas
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experienced during the Iran-Iraq War
contributed to current symptoms of anxiety and depression.
CONCLUSION
The use of chemical weaponry is now
an issue of international security. A terrorist event with chemical weapons has
the potential to cause mass casualties,
to overwhelm local medical and emergency response resources, and to generate pandemonium and confusion.
The findings of this study suggest
that exposure to chemical warfare has
severe and long-lasting adverse effects
on mental health and that these effects cannot be fully accounted for by
exposure to conventional warfare alone.
Despite the lower number of conventional bomb raids in Sardasht (highintensity warfare and chemical weapons) compared with Rabat (highintensity warfare alone), residents of
Sardasht had significantly higher risks for
meeting criteria for lifetime and current
PTSD as well as symptoms of depression and anxiety.
Kessler et al29 have previously reported on the enormity of the burden associated with PTSD and found that marital instability, unemployment, and
increased use of outpatient care contribute substantially to the cost to society and the individual. Kessler et al also
reported that the prevalence and adverse psychological consequences of
PTSD are greater in less developed countries that have been exposed to prolonged traumatic experiences associated with political or ethnic violence.
Our findings highlight the importance of examining the long-term course
of trauma-related mental health problems, particularly in individuals who
have been exposed to chemical warfare. Survivors of Sardasht are a distinct
population for such examination, since
their traumatic exposures are well documented, relatively uniform, and severe.
In many war-torn regions of the
world, because there is a paucity of
trained mental health professionals, physicians and other health care professionals must be informed about the psychological consequences of traditional and
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chemical warfare (eg, anxiety, depression, and PTSD), as well as evidencebased approaches to mental health care.
Survivors of chemical warfare need access to medical, psychological, and social resources. Integrated primary and
mental health care that addresses individual as well as community and family needs is crucial for the effective treatment and promotion of mental health
in survivors of chemical warfare.
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