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ABSTRACT

Background: More than 55,000 Iranians suffer from complications due to chemical warfare agent (CWA)
exposure, which occurred during 8 years of conflict between Iran- Irag. Limited studies have addressed the
impact of this exposure to CWA on the quality of life of these victims.

Purpose: The aim of this study was to compare health related quality of life between survivors of CWA
exposure to those exposed only to conventional weapons.

Methods: A group of war survivors (n=1006) were divided into those exposed to CWA (n=414) and those
not exposed to CWA, but who experienced major disabilities (n=592). The quality of life of all participants
was measured using the 36-item short Form Health Survey (SF-36) and these scores were compared within
groups, between groups, and to those of the general public participating in a national health-monitoring
program.

Resuilts: Survivors of CWA exposure scored significantly lower in all SF-36 domains when compared with
war survivors not exposed to CWA (p<0.05). The quality of life among war survivors was significantly lower
than the general public (p<0.05).

Conclusion: The study findings demonstrate the unquestionable poorer health related quality of life
survivors of CWA compared with survivors of conventional weapons.

INTRODUCTION

Armed conflict causes an enormous amount of death and disability worldwide. It destroys families,
communities, and cultures and disrupts the social infrastructure of health support. This has an even more
profound effect on low to middle income countries [Sidel, 2008]. During the eight years of Iran-Iraq war
(1980-1988), the human cost to Iran included more than 220,000 lives lost and more than 400,000 peopled
injured [Zargar et al., 2007]. War veterans not only suffer from poorer health conditions than non-veterans
[Babic-Banaszak et al., 2002; Kazis et al., 1998; DeSalvo et al., 2005; Rogers et al., 2004; Voelker et al.,
2002], but they also have a greater illness burden and higher mortality rates, resulting in a substantial
increase in their need for health care facilities [Babic-Banaszak et al., 2002; Rogers et al., 2004; Kang et
al., 1996].

Health related quality of life (HRQOL) has been measured in various groups of veterans in different
settings [Babic-Banaszak et al., Buckley et al., 2004; 2002; Kazis et al., 1998; DeSalvo et al.,2005; Rogers
et al., 2004; Voelker et al., 2002; Mansell et al., 1994; Singh et al., 2005; Ahroni et al., 2000; Eisen et al.,
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2005; Mousavi et al., 2008; Mousavi, 2007], but few surveys were performed concerning veterans exposed
to CWA and their health related quality of life [Mousavi et al., 2009a]. Veterans exposed to CWA face a
variety of complications and disabilities due to sulfur mustard gas exposure [Balali-Mood, 2006].

Almost 20 years after the end of war, approximately 50,000 people have been registered as
receiving care for chronic complication due to CWA exposures, such as sulfur mustard and nerve agents
[Zargar et al., 2007], more than 12,000 people receive care for amputations [Soroush et al., 2008], and
about 500 receive care for bilateral blindness [Amini , 2008].

The Health Assessment Study of Iranian Survivors of Iran-lraq War is a study to examine and
compare all complications due to CWA exposures and with those due to conventional weapons among both
veterans and civilians. This paper compares health related quality of life among the study populations and
the burden of chemical warfare agents.

MATERIALS AND METHODS

Each injured survivor (both civilians and veterans) of the Iran—Iraq war is given a severity index
(disability rate) in the Veterans and Martyrs Affair Foundation (VMAF), based on their clinical problems and
severity of the injury or injuries. Most injured survivors are registered within the Foundation and all the
survivors’ demographic and clinical information are kept in VMAF database [Mousavi et al., 2009b]. We
extracted the data for all cases that had complications due to exposure to sulfur mustard gas agent, as well
as other conventional weapons during the eight years of the Iran-Iraq war. We approached 1006 war
survivors from all provinces in Iran, including those who had been exposed to CWA and those not exposed,
but with severe disabilities from conventional weapon injuries. The participants gave informed consent and
enrolled in the study. The survivors of CWA exposure (n=414) had severe ophthalmologic or respiratory
complications and survivors of conventional weapons (n=592) were a group suffering from bilateral lower
extremity amputation or bilateral blindness. In order to collect data, three trained assessors conducted
semi-structured interviews. Each patient was interviewed separately face to face, for about 15-20 minutes.

Data typical of the general Iranian population (civilians and war veterans) were derived from a
population-based study with a random sample of the males aged 15 years and over living in Tehran, Iran
[Montazeri et al., 2005]. There were 1997 males in our data sample.

Quality of life measure

Quality of life was measured using the 36-item Short Form Health Survey (SF-36v1). The SF-36 is
a generic tool that can be used for the general population and different patients groups. The questionnaire
consists of 36 questions that measure eight health-related domains. It also provides two summary scales:
Physical Component Summary (PCS) and Mental Component Summary (MCS). Scores on each of the
subscales range from 0 to 100, with O representing the worst health-related quality of life and 100
representing the best [Ware et al., 1998]. The psychometric properties of the Iranian version of the SF-36v1
are well documented [Montazeri et al., 2005].

Demographic data were collected with regard to age, sex, level of education, marital status,
employment status and co-morbidity for the victims. In addition to descriptive statistics, the patients’ scores
on the SF-36 were compared with those of a general Iranian population using one sample t-test. We also
used independent t-test and ANOVA to compare the quality of life of the chemical and non-chemical
survivors, with significance considered at p< 0.05.

RESULTS

Patients’ characteristics

The mean age of the participants for chemical and non-chemical warfare survivors were 46.1+£8.5
and 42.5+7.2 respectively. Survivors with severe respiratory (n=265) or ophthalmologic (n=149) injuries due
to chemical warfare exposure constituted 41.1% (n=414) of the study sample and war survivors with
disabilities due to conventional weapons constituted 58.8% (n=592) and included bilateral lower limb
amputation (n=335) and bilateral blind (n=257)The relevant socio-demographic and clinical characteristics
of the survivors are shown in table 1.
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Comparison of the SF-36 scores

All those (civilians and war veterans) with a history of exposure to mustard gas had significantly
lower scores on all measures compared to their counterparts (figure 1) (p<0.05). The mean scores of the
chemical and non-chemical warfare survivors are compared with general Iranian male population in figure
2. The mean scores of the victims on the SF-36 were significantly lower than the general Iranian population
on all measures. Results from one-way analysis of variance (ANOVA) showed that there were significant
difference between chemical warfare survivors, bilateral blind, bilateral lower limb amputees and general
population (figure 3) (p<0.05). The analysis also showed that the mean scores of all 8 SF-36 subscales
were significantly lower in chemical warfare survivors with ophthalmologic complications compared to their
counterparts with bilateral blindness (figure 4) (p<0.05). There were no significant differences in chemical
warfare survivors with ophthalmologic or lung complications.

DISCUSSION / CONCLUSION

This survey evaluated long-term impact of war-related major disabilities on quality of life, 20 years
after disability. A few studies have looked at the health related quality of life in survivors of Iran-Iraq war
[Mousavi et al., 2008; Mousavi et al., 2009a; Mousavi et al., 2009b], but this survey is the first to compare
the health related quality of life for survivors of CWA and conventional warfare. The study revealed that in
general, the health related quality of life of Iranian survivors of the Iran-lraq war was poor. The study also
showed that the survivors exposed to CWA suffered a lower quality of life compared to those with major
disabilities from conventional warfare.

Survivors scored worse on role physical, role emotional and bodily pain (figure1). Pain, especially
chronic pain, plays an important role on quality of life [All et al., 2000]. The finding indicated that majority of
the cases had problems with work and daily activity, as well as problems interfacing with normal social
activities. The same result was found in an earlier study [Ware, 2000].

Although the survivors of CWA exposure were less educated compared to other survivors, all other
socio-demographic data were similar in both groups. The majority of the cases in both groups were married
and unemployed. The higher rate of unemployment was due to the major disabilities of the study
population. The survivors with major disability usually use VMAF for all their expenses and their health care
needs, and since the study groups had major disability the rate of unemployment was high. Two-thirds of
the cases suffered from additional war related injuries, but the rate was similar in both chemical and
conventional warfare survivors. Similar results were seen in other studies [Mousavi et al.,2008; Mousavi et
al.,2009a; Mousavi et al.,2009b].

Survivors exposed to CWA had a poorer quality of life compared to those not exposed to CWA. In
some domains the mean scores were sometimes two or three times lower, especially in role physical, role
emotional, general health, bodily pain and vitality. These domains are correlated with mental and physical
components of health related quality of life-SF36 [Montazeri et al., 2005]. Sulfur mustard has serious and
toxic effects on skin, eyes and respiratory system [Emad, 1997], which play an important role in decreasing
quality of life in for these survivors. The findings indicate the necessity to provide support for all individuals
in both physical and psychological needs, especially for those exposed to CWA.

Survivors of CWA exposure with ophthalmologic complications suffered poorer health related
quality of life compared to bilateral blind survivors. In general, the impact and burden of blindness is too
high [Smith, 1996], but in this survey, the burdens seen in victims of bilateral blindness were less severe
than those seen in survivors of CWA with ophthalmologic complications. A qualitative study might help to
understand the reason for the poorer quality of life in survivors exposed to CWA with ophthalmologic
complications who were not blind.

There were some limitations to the survey. First, although we focused on evaluating the impact of
major war related disabilities on health related quality of life of the survivors with co-morbidity, we did not
control for the potential presence of the types and severity of this additional morbidity. Second, the cases
were extracted through a health assessment program, so the survivors who did not attend the program,
including spinal cord injured or upper limb amputees, did not have a chance to enroll in the study.

The study findings demonstrate that survivors of CWA exposure unquestionably have a poorer
health related quality of life compared to those with major disabilities who were not exposed to CWA. This
should encourage health policy makers to improve the health care facilities, as well as focus on the need for
resumption of research to find those factors affecting those with CWA exposures.
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TABLES
TABLE 1: Demographic characteristics of Iranian chemical and conventional warfare survivors
(n=1006)
Chemical survivors (n= 414) | Non chemical survivors (n= 592)
Number percentage Number percentage
| Age
Mean (SD) | 46.1+8.5 42.5+7.2
Educational level
Less than 12 years | 207 50 225 38
12 years and above | 207 50 367 62
Marital status
Never married | 4 1 18 3
Married | 405 97.8 570 96.3
Divorced | 1 0.2 3 0.5
Widowed | 4 1 1 0.2
Employment
Employed | 113 27.8 170 28.8
Unemployed | 294 72.2 421 71.2
Co-morbidity
No | 97 234 159 26.9
Yes | 317 76.6 433 73.1
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Figure 1. Comparison of the SF-36 scores between chemical (n=414) and non-chemical warfare

survivors (n=592)*
* p<0.05;

(PF: Physical functioning, RF: Role physical, BP: Bodily pain, GH: General Health, VT: Vitality, SF: Social
functioning, RE: Role emotional, MH: Mental health).
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Figure 2. Comparison of the SF-36 scores between survivors of the war (n=1006) and the general
population (n=1997%)

* p<0.05; **Derived from [Montazeri et al., 2005].

(PF: Physical functioning, RF: Role physical, BP: Bodily pain, GH: General Health, VT: Vitality, SF: Social
functioning, RE: Role emotional, MH: Mental health).
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Figure 3. Comparison of the SF-36 scores between chemical warfare survivors (n=414), bilateral
blind (n=257), Bilateral lower limb amputees (n=335) and general population (n=1997**)

* p<0.05; **Derived from [Montazeri et al., 2005].

(PF: Physical functioning, RF: Role physical, BP: Bodily pain, GH: General Health, VT: Vitality, SF: Social
functioning, RE: Role emotional, MH: Mental health).
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Figure 4. Comparison of the SF-36 scores between chemical warfare survivors with ophthalmologic
complications (n=149) and bilateral blind with no exposure to chemical agent (n=257)

* p<0.05. (PF: Physical functioning, RF: Role physical, BP: Bodily pain, GH: General Health, VT: Vitality,
SF: Social functioning, RE: Role emotional, MH: Mental health).
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