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Abstract

Objective—After several years of relative stability in Iraq, the emergence of the Islamic State 

militant group has spurred a resurgence of violence. This study explores the impact of the conflict 

on the overall injury profile to estimate the proportion of injury fatalities related to conflict and 

better understand how violence has affected nonconflict-related injuries.

Design—Routine prospective injury surveillance operated by the Iraqi Ministry of Health.

Setting—Surveillance data were collected from coroner offices in eight pilot governorates: Al-

Anbar, Baghdad, Basrah, Erbil, Kerbala, Maysan, Ninevah, and Al-Sulaimaniya.

Participants—We analyzed all fatalities from external injury causes recorded between January 1, 

2010 and December 31, 2013. Analysis included 32,664 fatal injuries.

Results—Of all injury fatalities reported, 27.1 percent were conflict-related fatalities, 

approximately the same proportion as road traffic-related fatalities (24.4 percent) and other 

unintentional injuries (27.5 percent). The proportion of fatalities from conflict was approximately 

three times higher among males than females (33.0 percent and 10.3 percent, respectively) and 

four times higher among adults than children (29.8 percent and 7.3 percent, respectively). The 

total number of injury fatalities remained stable between 2010 and 2012; an increase in injury 

fatalities in 2013 was driven primarily by increases in fatalities from both interpersonal violence 

and conflict.

Conclusions—From 2010 to 2013, nearly one in four injury fatalities in Iraq was attributable to 

conflict, a notably higher proportion than other conflict-affected countries in the region. The 
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overall profile of nonconflict injuries in Iraq is also distinct from other countries of similar 

socioeconomic level that have not experienced violence.

Keywords

death certificates; information systems; international; mortality; surveillance

Introduction

Iraq provides a unique data source to examine the structure of injuries in a more developed 

country affected by conflict. Most countries globally experiencing high levels of conflict, 

such as Afghanistan, Democratic Republic of Congo, Nigeria, Pakistan, South Sudan, Syria, 

Yemen, are low- or lower-middle-income countries.1 World Health Organization (WHO) 

estimates suggest that globally almost all fatalities due to conflict or war were reported in 

low- and lower-middle-income countries.2,3 Iraq, by contrast, is an upper-middle-income 

country according to the World Banks’ gross national income per capital classifications.1

Few conflict-affected countries globally have reliable data on injury fatalities; in the subset 

classified as middle income, the number of countries is even fewer. A global review of data 

in the WHO mortality database found that as of 2010, only 83 countries globally had current 

all-cause mortality data, and of those only 20 were classified as high quality.4 Recent 

mortality surveillance data were available in most high-income countries; however, coverage 

in conflict-affected countries, low- and middle-income countries, and countries in the Africa 

regions was much lower. In the North Africa and the Middle East region, for example, 

countries comprising more than 80 percent of the population in this region had no available 

data on cause of death.4 At the time of the aforementioned review, Iraq lacked reliable injury 

data but has since worked to improve data availability with the establishment of facility-

based surveillance referred to as the Injury Mortality Surveillance System.

There has been extensive research on mortality from the conflict in Iraq; however, most 

efforts have focused on estimating the number of deaths attributable to the conflict rather 

than the overall structure of injury mortality.5–9 Such analysis enables us to answer several 

key questions. First, we can assess the share of conflict-related fatalities among all fatal 

injuries to help characterize the relative burden of conflict on the health system. Second, we 

can examine the overall structure of nonconflict-related injuries, to determine if they follow 

a pattern similar to middle-income countries not affected by conflict.

The recent history of Iraq allows us to explore both questions during a period of stabilization 

characterized by relatively low levels of conflict as well as during the resurgence of 

violence. The US-led military coalition occupied Iraq for nearly 8 years, from 2003 to 2011. 

Conflict and mortality attributed to the violence previously peaked in 2006.5,10 Throughout 

this period, insurgency groups sustained violent attacks. Between 2010 and 2012, during the 

scale down and withdrawal of US troops, Iraq experienced a period of stability. Conflict was 

sustained at relatively low levels and concentrated in a few select governorates.10,11 

However, in early 2013, the situation began to deteriorate with rates of violence escalating to 

levels comparable to 2006.10
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To better understand how the injury profile in conflict-affected countries is distinct from 

countries without conflict, we studied the overall structure—the relative proportion of 

injuries attributed to different mechanisms—of all reported injury fatalities. Our analysis 

compared the structure of fatal injuries overall and disaggregated by demographic groups. 

We present time-trends to examine how the injury profile changed as Iraq transitioned from 

a period of stabilization to a resurgence of violence.

Methods

Data on all injury fatalities reported between January 1, 2010, and December 31, 2013, were 

obtained from the Injury Mortality Surveillance System. The surveillance system is operated 

by the Iraqi Ministry of Health (MoH) and the Kurdistan Regional Government Ministry of 

Health with technical support from the World Health Organization and the Centers for 

Disease Control and Prevention.

Analysis presented here includes data on all deaths from injury reported by coroner offices 

in all pilot governorates. Pilot governorates included Al-Anbar, Baghdad, Al-Basra, Erbil, 

Kerbala, Maysan, Ninevah, and Al-Sulaimaniya. MoH selected governorates based on 

capacity of coroner staff and willingness to participate, taking into consideration geographic 

distribution, population density, and level of conflict of the governorates. These governorates 

represent northern, central, and southern parts of Iraq and include approximately 60 percent 

of the total Iraqi population.12 On average, 72.8 percent of the population per governorate 

lives in urban centers in the eight governorates included in surveillance (range: 48.4–87.2 

percent), similar to the national average (65.9 percent; range 43.7–87.2 percent).13 Both 

governorates affected by insecurity and insurgency activity (Al-Anbar, Baghdad, and 

Ninevah) as well as governorates that have been relatively stable (Al-Basra, Erbil, Kerbala, 

Maysan, and Al-Sulaimaniya) were included.

The case definition used by surveillance included all persons who died as a result of an 

external injury. While fatalities that occurred in police custody (eg, while incarcerated) were 

included in the system, fatalities resulting from legal intervention (action by police) were not 

included. Due to cultural sensitivities, deaths resulting from interpersonal violence in the 

context of sexual assault were classified as “interpersonal violence” with the requisite 

mechanism of injury (eg, firearm, blunt, or sharp object) without sexual assault mentioned as 

a cause. All road-traffic injuries were considered unintentional injuries. Injuries determined 

to be the result of insurgency activities were all classified as conflict related, which 

corresponds to the category forces of war and nature used in the global databases.14 Multiple 

fatalities injured in a single incident were each independently recorded. For comparability 

with global databases, children were defined as persons younger than 15 years.

Our analytic focus considered both intent and mechanism categories. Surveillance forms 

allowed for classification of injuries into more than 30 mechanism categories. Coroners 

determined the mechanism, classifying injuries by the primary cause of injury. Injuries were 

classified into six intention categories, including two unintentional categories (road traffic 

injuries and other unintentional injuries), three intentional categories (self-harm, 

interpersonal violence, and conflict related), as well as undetermined intent. Intent and 

Bilukha et al. Page 3

Am J Disaster Med. Author manuscript; available in PMC 2017 May 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mechanism were independently determined by clerks at all coroner offices in selected 

governorates who were trained to extract this information from physical examinations and 

reports from police and family members. The date and location of incident, victim 

demographics, death certificate number and date of issue, and circumstances of the incident 

were also recorded on the standardized surveillance form. Trained clerks entered completed 

surveillance forms at least once a week. Encrypted datasets were transmitted monthly to the 

MoH for aggregate analysis.

We checked the database for duplicate entries by comparing victim demographics, the time 

and location of incident, and mechanism of injury. Population estimates used are projections 

by the Iraq Central Organization for Statistics and Information Technology (COSIT).12 Data 

were collected using a standardized questionnaire developed in EpiInfo. Statistical analysis 

was performed using STATA statistical software (version 14.0). The Institutional Review 

Board of the Centers for Disease Control and Prevention determined this study to be 

“nonresearch” because it entailed secondary analysis of routinely collected public health 

surveillance data. Personal identifiers were not included in the final dataset used for analysis.

Results

A total of 32,664 fatalities due to external injuries were reported by coroner offices between 

January 2010 and December 2013 in the eight Iraqi governorates under surveillance. 

Overall, 23,849 (73.0 percent) fatalities were among males and 8,673 (26.6 percent) 

fatalities were among females. Sex was undetermined for 0.4 percent of fatalities. Of all 

fatalities, 5,448 (16.7 percent) were children younger than 15 years and 25,054 (76.7 

percent) of fatalities were adults. The age of 2,162 (6.6 percent) fatalities was undetermined. 

Among fatalities with known sex, children represented a larger proportion of fatalities 

among females compared to males, 22.6 and 14.6 percent, respectively. The highest numbers 

of fatalities were in the age category 20–24 years for females and in the two 5-year age 

categories from 20 to 29 years for males. Both the number and rates of fatal injuries were 

greater for males than females across all 5-year age categories (Figure 1).

Among all fatalities, we document approximately equal numbers of road traffic, other 

unintentional, and conflict-related injury fatalities—road traffic fatalities contributed 7,976 

(24.4 percent of all fatalities), other unintentional fatalities contributed 8,985 (27.5 percent), 

and conflict-related contributed 8,856 (27.1 percent) (Table 1). Intentional injuries other than 

those related to conflict were less common. A total of 3,323 fatalities from interpersonal 

violence were documented in the eight reporting governorates, more than three times as 

many as from self-harm (958). Two thousand five hundred sixty-six (7.9 percent) of fatalities 

were of an undetermined intent.

Common mechanisms of injury differed by intent category (Table 1). The most common 

mechanism of unintentional injury was traffic, followed by burns, electric, and drowning. 

Gunfire was the most common mechanism of conflict-related fatalities, causing 67.9 percent 

of deaths, twice as many as explosives. Gunfire was also the most common mechanism (61.1 

percent) of interpersonal violence. By contrast, less than a quarter (22.7 percent) of self-
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harm fatalities was caused by gunfire. Burning was the most common mechanism (45.5 

percent) of self-harm.

The structure of injury differed by sex and age. Among males, conflict-related fatalities 

accounted for 33.0 percent of fatalities, more than either unintentional category—road traffic 

(26.2 percent) or other unintentional injuries (21.3 percent). By contrast, nearly two thirds of 

fatalities among females were unintentional including 20.0 percent from road traffic and 

44.9 percent from other unintentional. The proportion of fatalities attributable to conflict was 

three times that for males relative to females. The proportion of injuries from interpersonal 

violence relative to self-harm is also notably different by gender. Among males, the 

proportion of deaths from interpersonal violence (10.6 percent) was nearly six times that of 

self-harm (1.8 percent); among females, the proportions were less distinct (9.0 percent and 

6.0 percent, respectively). The mechanism of injury within each intention category also 

showed interesting differences by gender. For example, while burns were the most common 

mechanism of injury for both other unintentional and self-harm for women, for males, 

electric and gun fire were more common for these intent categories, respectively.

The structure of injuries among children younger than 15 years more closely resembled that 

of females than males. Like in women, the unintentional injury categories represented 

greater proportions of fatalities than intentional injury categories. Among children, 

unintentional injuries represented nearly 80 percent of all fatalities including both road 

traffic (35.6 percent) and other unintentional injuries (43.7 percent). The proportion of 

fatalities from conflict (7.3 percent), interpersonal violence (4.0 percent), and self-harm (1.6 

percent) was lower for children than adults (Table 1 and Figure 2). However, among adults 

aged 55 and older, the majority of injury fatalities were unintentional.

The number of fatal injuries remained stable during the first 3 years under study; coroners 

documented a total of 7,594, 7,480, and 7,822 injury fatalities in 2010, 2011, and 2012, 

respectively. However, between 2012 and 2013, the total number of fatalities increased by 

nearly 25 percent to 9,768. Annual trends in terms of number of fatalities by intention are 

presented in Figure 3. As shown, the increase in injury fatalities in 2013 was primarily due 

to a rise in violence. Between 2012 and 2013, the number of fatalities from interpersonal 

violence increased by 115.8 percent and the number of fatalities from conflict-related 

injuries increased by 72.3 percent. During the same period, changes in the other injury 

categories were more gradual—17.1 percent decline in road traffic injuries, 9.4 percent rise 

in other unintentional injuries, and a 6.3 percent decline in self-harm.

Discussion

More than a quarter of all injury fatalities reported in eight Iraqi governorates between 2010 

and 2013 were attributable to conflict. The number and proportion of fatalities from conflict 

were approximately equal to that from road traffic and that from other unintentional injuries. 

Even in 2013, during the resurgence of conflict, unintentional injuries including road traffic 

resulted in significantly more fatalities than violence. Relative to other conflict-affected 

countries in the region, however, the proportion of fatalities attributed to violence in Iraq is 

very high—more than double that from Afghanistan and Libya during the peak of both 
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conflicts, and nearly five times that of Yemen. In Afghanistan in 2010, during the height of 

insurgency activity and surge of US troops, violence-related fatalities were responsible for 

approximately 11 percent of injury fatalities.15,16 In Libya in 2013, amid violence spurred 

by the Arab Spring protests, an estimated 13 percent of injury fatalities were violence 

related.15 In Yemen, the proportion of fatalities from conflict increased from 5.5 percent in 

2010, prior to the 2011 uprisings, to 5.9 percent in 2013. Among countries in the region 

experiencing conflict, only Syria experienced a higher proportion of conflict-related injuries 

than Iraq.15 While many indicators measure the magnitude of conflict, examining the 

violence from conflict as a proportion of all injury fatalities provides a different lens which 

emphasizes the relative strain on the health system.

We also examined nonconflict-related fatalities to explore whether the structure of these 

injuries showed patterns similar to that of other countries in the region of similar 

socioeconomic status not affected by conflict. Our analysis suggests that there are several 

notable differences. First, the proportion of interpersonal violence in Iraq is high compared 

to other middle income countries in the region. In Iraq, 10.2 percent of all fatal injuries, or 

14.0 percent of all non-conflict fatal injuries, were attributed to interpersonal violence. By 

comparison, in Iran 6.3 percent of fatalities in 2013 were attributed to interpersonal violence. 

Approximately 7.4 percent of injury fatalities from Syria in 2010, prior to the outbreak of 

civil war, were attributed to interpersonal violence. The proportion of fatalities from 

interpersonal violence in Iraq were double regional estimates (5.0 percent of all fatal injuries 

and 6.4 percent of nonconflict fatal injuries). This finding is consistent with previous 

research, including an analysis of time series data from over 100 countries, which has 

documented an increase in interpersonal violence following outbreaks of war and conflict.17 

Increased nonconflict-related violence may be attributed to increased accessibility of 

weapons and ammunition, as well as changes in the culture and religious freedoms of a 

population during conflict.18 Damage to health infrastructure and prehospital care may also 

affect the ability to treat severe injuries and therefore the lethality of violent injuries.

The small number and proportion of self-harm fatalities is another notable anomaly in the 

Iraq data. During the 4 years, we documented fewer than 1,000 fatal injuries from self-harm 

in the eight reporting governorates, 3 percent of all injury fatalities. Worldwide self-harm is 

reported to be one of the leading injury-related causes of death.19 While rates of self-harm 

were reportedly lower in the Eastern Mediterranean Region than other regions, available data 

suggest that even in the region we should expect at least as many fatalities from self-harm as 

from interpersonal violence in nonconflict countries.2 Global Burden of Disease (GBD) data 

from Iran, for example, suggest self-harm was responsible for 12.0 percent of fatal injuries 

in 2013, with 1.9 times more deaths from self-harm than interpersonal violence. Surveillance 

data from 10 randomly selected provinces in Iran independently documented 1.6 times more 

deaths from self-harm than interpersonal violence.20 Regional estimates suggest that self-

harm is responsible for nearly 5 percent of all fatal injuries in low- and middle-income 

countries in the region, with 1.4 times more deaths attributable to self-harm than 

interpersonal violence.2 In Iraq, by contrast, we documented more than three times more 

fatalities from interpersonal violence than from self-harm. This may be related to the degree 

to which cultural beliefs and religious sanctions discourage the practice of self-harm.21,22 

The same cultural and religious beliefs may also discourage reporting. Previous research 
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suggests that underreporting of self-harm may vary considerably by country.23 Elevated 

rates of interpersonal violence may also contribute to the high proportion of interpersonal 

violence relative to self-harm.

Patterns of unintentional injuries appear to be less affected by conflict than intentional 

injuries. For example, the proportion of all unintentional injury fatalities that are due to road 

traffic in our data from Iraq (47.0 percent) is similar to that of both conflict-affected 

countries such as Yemen (55.5 percent in 2013) and nonconflict-affected countries such as 

Iran (55.0 percent in 2013). Regionally, 42.2 percent of unintentional fatalities were road 

traffic related.15

Annual trends in unintentional injuries appear to be distinct from trends in violence and 

insurgency activity. Between 2010 and 2012, a period characterized by consistent, low levels 

of violence relative to the peak of the Iraq war, the numbers and proportions of injuries for 

all intent categories remained relatively stable.5,11 Consistent with reports of escalating 

violence, the number of reported fatalities from conflict increased dramatically in 2013.11 

Our data provide new evidence suggesting that fatalities from interpersonal violence 

increased concurrently, more than doubling between 2012 and 2013. However, the number 

and proportion of unintentional injuries did not follow the same trend, but rather experienced 

only minor changes.

Overall, fatalities in Iraq were predominantly adult males—73.0 percent were male and 76.7 

percent were 15 years of age or older. The overall trends therefore mask important 

differences in the profile of injuries among other demographic groups. A key distinction is 

the smaller proportion of fatalities from conflict among women and children compared to 

men and adults, respectively. Among women, there were nearly two fatalities from road 

traffic and four from other unintentional injury for every conflict-related death. The 

proportion of fatalities attributed to conflict was 3.2 times higher among men than women. 

This distinction is unique to Iraq; in other conflict-affected countries, the proportion of 

fatalities from conflict was greater for women than men. For example, among women in 

Afghanistan 18.1 percent of injury fatalities were conflict related, twice the proportion 

among men.15 The proportion of fatalities attributed to conflict was also higher among 

women than men during times of conflict in Yemen, Libya, Pakistan, and Syria.15

Injury fatalities were highest for persons in the 5-year age categories from 20 to 34 years. 

Young adults represent a larger proportion of injury fatalities in Iraq than in the region as a 

whole, likely due in part to the ongoing conflict. For adults, age 20–34, more than a third of 

fatalities were conflict related. The proportion of fatalities from conflict among children in 

Iraq is less than that of adults. The proportion of fatalities from conflict among children (7.3 

percent) is one fourth that of adults (29.8 percent). The age difference is more pronounced in 

Iraq compared to other conflict-affected countries. In Yemen, for example, among children, 

5.7 percent of fatalities are attributed to conflict, compared to 5.9 percent overall.15 

Similarly in Libya, among children, 13.0 percent of injuries were conflict-related compared 

to 13.2 percent overall.
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The findings presented here may be subject to several limitations. First, some fatalities may 

not be captured by the surveillance system. Registration of all births and deaths is 

compulsory in Iraq.24–26 However, despite these legal provisions, there remains the 

possibility of unreported deaths. Second, to evaluate the relative burden of injury 

mechanisms for each demographic group, we present proportionate mortality. Updated 

population estimates by governorate by sex or age are unavailable, precluding us from 

calculating sex- or age-specific fatality rates or age-adjusted estimates. Third, sensitivity of 

the surveillance system may vary by intent or mechanism categories.27 Such differences 

would influence the interpretability of proportions presented in our analysis. Fourth, 

coroners only report the primary cause of death; underlying causes that may have initiated 

the events resulting in death (eg, rape or attempted rape) are not reported. This may mask the 

impact of injuries such as sexual assault. Fifth, legal intervention was not collected; the 

demographic profile of these fatalities may be distinct from other injuries. Finally, few 

countries in the region have fatal injury surveillance data. Where data are reported, they are 

often of low quality with a high proportion coded as unknown intent or mechanism; these 

data had only 8 percent undetermined intent. Interpretation of our data, therefore, relies 

heavily on comparisons to GBD project data, estimates based on multiple data sources. We 

suggest that the relative proportions provide valid comparisons, however, that may not be a 

valid assumption particularly in the case of countries with poor primary data sources.

Descriptive analysis of injury surveillance data can help answer important questions 

regarding the magnitude of mortality, relative mortality by cause, differences in mortality by 

age and sex, as well as trends. Reports describing the patterns of injuries in high-income 

countries highlight the importance of this information for prevention program planning; 

similar efforts in low- and middle-income countries remain limited.28,29 Data presented here 

represent an effort to better understand the effect of conflict on injury fatalities. Nearly a 

quarter of injury fatalities in Iraq were attributable to conflict, a higher proportion than 

reported in most conflict-affected countries. Potentially as a consequence of the high burden 

of conflict sustained over more than a decade, the overall profile of nonconflict injuries in 

Iraq has important distinctions when compared to other countries in the region that are not 

affected by conflict. Given these differences, regional data cannot be readily extrapolated 

and used in Iraq; collection of high-quality routine national injury data is therefore essential 

for public health programming in injury prevention.
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Figure 1. 
Age and sex distribution of injury deaths in Iraq, 2010–2013. One hundred forty-two (0.43 

percent) fatalities with unknown gender are not shown.
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Figure 2. 
Proportion of fatalities, by intention and age, Iraq, 2010–2013. The relative proportion of 

injury fatalities attributed to each intention category by age of the fatality. Two thousand one 

hundred sixty-two (6.6 percent) fatalities with undetermined age are not shown.
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Figure 3. 
Number of fatalities, by year and intention, Iraq, 2010–2013.
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