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Injury Burden During an Insurgency: The Untold Trauma of
Infrastructure Breakdown in Baghdad, Iraq

Ross I. Donaldson, MD, MPH, CTropMed, Yuen Wai Hung, BS, Patrick Shanovich, MD, Tariq Hasoon, PhD,
and Gerald Evans, PhD

Background: Injuries as a result of the ongoing violence in Iraq have been
a topic of both lay and academic interest. However, to date, attempts to
quantify injuries in the country have focused primarily on direct mortality,
which represents only a small portion of overall injury burden and ignores
those injuries indirectly resulting from the conflict-induced breakdown of
Iraqi infrastructure.
Methods: We performed a cross-sectional household survey from October to
November, 2009, within the Baghdad Governorate of central Iraq. Using
two-stage cluster-sampling with a proportional-to-size methodology, we
randomized a total of 60 clusters to Baghdad’s five governmental districts.
Within each cluster, we interviewed heads of households regarding all
injuries during the last 3 months.
Results: We surveyed 1,172 households, gathering information regarding 7,396
individuals. Only 8.4% of injuries were intentional, and fatalities represented
only a small fraction (1.7%) of overall injury burden. The well-publicized
intentional explosions in Baghdad, although accounting for close to half (44%)
of all intentional injuries, made up only 4% of the total. Other injuries at least
partially attributable to the conflict-induced breakdown of Iraqi infrastructure
proved a much larger burden, for example, those from electric shock, uninten-
tional explosions, unintentional gunshot wounds, and falls.
Conclusions: Past and current fighting in Baghdad continues to adversely
affect the Iraqi populace, where the indirect effects of infrastructure break-
down are likely the primary source of injury. When measuring the burden of
large-scale violence, health researchers should account for the full injury
burden, including both injury morbidity and indirect injuries.
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Injuries as a result of ongoing violence in Iraq have been a
topic of both lay and academic interest. The Baghdad

governorate, comprising around a quarter (�7.1 million peo-
ple) of the country’s population,1 has been at the heart of
many such reports. However, despite significant improve-
ments in security over the past several years and the with-
drawal of coalition forces from the city center, dramatic acts
of group violence continue to threaten the populace on an
almost daily basis.

Similar to other conflict-induced complex emergen-
cies,2–6 researchers have attempted to quantify the direct
violence-related mortality within Iraq despite a breakdown of
traditional surveillance mechanisms.7–13 The most recent
(mid-2006) study estimated that there were around 126 (95%
confidence interval [CI], 84–200) violence-related deaths per
day (1.5 deaths per 1,000 person-years), with the majority
occurring within the civilian populace.9

Previous studies of wartime civilian injuries in other
countries have demonstrated that fatalities represent merely
the tip of the injury pyramid and that mortality data thus
represents only a small fraction of injuries from large-scale
violence.14 Despite calls for a better understanding of the full
injury burden in conflict areas, both for Iraq and elsewhere,
we have a limited grasp of injury epidemiology in these
locations because of inherent difficulties of performing such
research.14

The dearth of reports from active conflict zones leaves
public health planners deficient in two main areas. First, we
have a poor understanding of injury morbidity in these
arenas. Second, we have limited knowledge regarding the
indirect injury burden, which we define as those incidents
resulting from the breakdown of infrastructure and society
(electricity, housing, etc.) associated with such fighting.

To provide this information, we performed a household
cluster study of injury in the Baghdad governorate. The
purpose of the study was to elucidate the full injury burden
for the population, thus allowing better planning for preven-
tion and treatment activities within Baghdad, as well as
enabling a better understanding of injury epidemiology in an
area of large-scale group violence.

MATERIALS AND METHODS

Study Design
We administered a cross-sectional household cluster

survey from October to November, 2009, within the Baghdad
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Governorate of central Iraq. The Human Subjects Committee
at the Los Angeles Biomedical Research Institute, Los An-
geles, and the Ministry of Health, Iraq, gave ethics approval
for this study.

We developed the survey instrument by modifying World
Health Organization community injury and violence survey
guidelines15 to the local context. The recall period was 3 months
for all injuries and 1 year for injuries resulting in death. After
initial development in English, local International Medical
Corps (IMC) staff translated the survey into Arabic. Interviewers
then tested the instrument in 60 households to assess problems
with comprehension and application.

We defined injury as any type of physical harm that
resulted in the loss of at least 1 day of normal activity or in
the seeking of treatment at a health care facility. For study
design, we assumed an injury incidence rate of 50 per 1,000
person-years, as estimated by the 2007 national Iraq House-
hold Socio-Economic Survey.16 Using this assumed injury
incidence rate, a nonresponse rate of 10% and an average
household size of six, we calculated needing to sample 1,045
households to obtain a 95% CI with 2% margin of error and
a design effect of 3.0 to compensate for correlation within
households and cluster sampling.

Survey Administration
We used a two-stage, cluster-sampling methodology to

randomly select households in Baghdad, Iraq. At the first
stage of sampling, using a population-proportional-to-size
method, we determined the number of clusters in each of
Baghdad’s five districts, identifying a total of 60 clusters
(each containing 20 households). We then randomly selected
each neighborhood cluster within the districts using an estab-
lished administrative numbering system for Baghdad.

Interviewers were Iraqi Ministry of Health staff with
previous community health experience. Before data collec-
tion, they underwent a 3-day training session that included
instruction in survey administration and on-site decision-
making according to an established protocol. If the methodology
selected one of a small handful of prespecified locations consid-
ered too insecure by the Ministry of Health, we selected a
substitute cluster via the same sampling methodology.

For each cluster, interview teams made their best esti-
mation of a neighborhood’s geographic center and selected a
household north of that location as the starting point. For this
study, we defined a household as a unit that eats together and
has a separate street or apartment entrance. From the start
household, interviewing teams proceeded clockwise to adja-
cent residences until they surveyed a total of 20 households,
skipping empty houses without occupants.

After briefly explaining the purpose of the survey,
interview teams obtained verbal consent from participants.
Interviewers administered the survey to the head of the
household or another eligible adult, if the head of household
was not available. If a household was occupied but an eligible
adult was not available, interview teams returned later the
same day. Teams conducted all interviews during the daytime
to maximize security. Interviewers had the authority to select
alternate households if they perceived an unacceptable level
of insecurity or risk during survey administration.

To ensure the quality of data collection, team supervi-
sors reinterviewed 4.5% of the households at random. For
quality assurance, we subsequently compared these results to
initial data.

Statistical Analysis
After removing identifiers, IMC staff entered the sur-

vey data into an Access (Version 2007) database. We then
performed a descriptive statistical analysis of the full dataset
using STATA (version 10.1; Stata Corporation, TX), assum-
ing a Poisson distribution for injury incident rates. We addi-
tionally compared subgroups using Pearson Chi-Square test
for categorical data and a regression analysis for risk factors
analysis.

RESULTS

Population Demographics
We interviewed 1,172 households, gathering informa-

tion regarding 7,396 individuals, with a household participa-
tion rate of 97.7% (see Table 1). The sample population

TABLE 1. Population Demographics

Total,
n (%)

Males,
n (%)

Females,
n (%)

Age

0–5 828 (11.2) 437 (11.5) 389 (10.8)

6–15 1,432 (19.4) 745 (19.6) 687 (19.1)

16–25 1,635 (22.1) 855 (22.5) 780 (21.7)

26–45 2,230 (30.2) 1,139 (30.0) 1,088 (30.3)

46–59 783 (10.6) 384 (10.0) 399 (11.1)

�60 488 (6.6) 240 (6.3) 248 (6.9)

Occupation

Civil servant 920 (12.4) 616 (16.2) 304 (8.5)

Self-employed 1,012 (13.7) 994 (26.2) 18 (0.5)

Professional 105 (1.4) 61 (1.6) 44 (1.2)

Street vendor 26 (0.4) 19 (0.5) 7 (0.2)

Student 1,996 (27.0) 1,089 (28.7) 905 (25.2)

Homemaker 1,764 (23.9) 22 (0.6) 1,742 (48.5)

Farmer 5 (0.1) 0 (0) 5 (0.1)

Retired 279 (3.8) 224 (5.9) 55 (1.5)

Unemployed (able to work) 268 (3.7) 190 (5.0) 78 (2.2)

Unemployed (unable to work) 75 (1.0) 53 (1.4) 22 (0.6)

None (under work age) 854 (11.6) 452 (11.9) 402 (11.2)

Other/refused 86 (1.2) 77 (2.0) 9 (0.3)

Education

None (under school age) 847 (11.5) 444 (11.7) 401 (11.2)

Illiterate 451 (6.1) 109 (2.9) 342 (9.5)

Elementary school 2,284 (30.9) 1,146 (30.2) 1,138 (31.7)

Secondary/high school 2,096 (28.3) 1,141 (30.0) 955 (26.6)

Vocational college 332 (4.5) 193 (5.1) 139 (3.9)

University and postgraduate 1,350 (18.3) 750 (19.7) 597 (16.6)

Other/refused 36 (0.5) 17 (0.5) 19 (0.5)

Displacement

Displaced 621 (8.4) 320 (8.4) 301 (8.4)

Nondisplaced 6,775 (91.6) 3,480 (91.6) 3,290 (91.6)

Total 7,396 (100) 3,800 (100) 3,591 (100)
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included 3,800 men (51%) and 3,591 women (49%), with a
mean age of 27 years (range, 0–93 years). More than half of
them (52.7%) were younger than 25 years, whereas only
6.6% were 60 years or older.

Male respondents were most commonly students
(28.7%), self-employed (26.2%), and civil servants (16.2%),
whereas the majority of female respondents were homemak-
ers (48.5%) and students (25.2%). Of the sample population

at or above school age, 6.1% were illiterate, with higher rates
among women (9.5%) compared with men (2.9%) (p �
0.001). Individuals displaced as a result of war or sectarian
violence comprised 8.4% of the sample population, with
equal distribution by gender.

Injury Incidence
During the 3-month recall period, there were 103 re-

ported injuries, corresponding to an injury incidence rate of
54.9 (95% CI, 45.5–67.6) per 1,000 person-years (see Table
2). This included three cases of injury-related death.

Regression analysis demonstrated that gender, dis-
placement, and education correlated strongly with injury.
Injury incidence was more than 2.5 times higher in men than
women (p � 0.001), 2.0 times higher in displaced persons
than nondisplaced (p � 0.02), and 2.5 times higher among
illiterate individuals compared with those who had received
at least an elementary school education (p � 0.005).

Table 3 shows additional differences in incidence pat-
terns depending on age, with those older than 60 years at
greatest risk of injury (p � 0.05). The highest subgroup injury
incidence rates were among men between 16 years and 25
years.

Mechanism of Injury
Table 4 outlines mechanism of injury by gender and

age. Falls (30.1%) and being struck or hit by person or object

TABLE 2. Injury Incidence by Group

Incidence Rate per
1,000 Person-Years

(95% CI)
Relative Risk

(95% CI)*

Sex

Female 35.6 (24.4–50.3) 1.00

Male 74.8 (58.4–94.4) 2.56 (1.63–4.01)

Displacement

Not displaced 51.4 (41.2–63.4) 1.00

Displaced 103.1 (58.9–167.4) 2.04 (1.17–3.55)

Education

Illiterate 106.4 (55.0–185.9) 1.00

Elementary school 59.6 (41.3–83.3) 0.44 (0.23–0.86)

Secondary/high school 53.5 (35.5–77.3) 0.37 (0.19–0.75)

Vocational college/University 50.0 (30.9–76.4) 0.33 (0.16–0.70)

Overall 54.9 (45.5–67.6)

TABLE 3. Incidence Rate by Age Distribution

Category

Incidence Rate
per 1,000 Person-Years Incidence Rate Ratio (95% CI)

Male Female Total Male Female Total

0–5 36.6 20.6 29.0 1.00 1.00 1.00

6–15 86.0 29.1 58.7 2.35 (0.78–7.03) 1.42 (0.27–7.30) 2.02 (0.82–5.02)

16–25 112.4 15.4 66.1 3.07 (1.07–8.85) 0.75 (0.125–4.48) 2.28 (0.94–5.52)

26–45 73.7 36.8 55.6 2.01 (0.69–5.87) 1.79 (0.39–8.16) 1.91 (0.80–4.60)

46–59 20.9 60.2 40.9 0.57 (0.10–3.11) 2.92 (0.59–14.49) 1.41 (0.49–4.07)

�60 66.9 96.8 82.1 1.83 (0.46–7.31) 4.71 (0.95–23.3) 2.83 (1.03–7.80)

TABLE 4. Mechanism of Injury by Gender and Age

Types of Injuries
Total,
n (%)

Gender, n (%) Age Group, n (%)

Male Female 0–5 6–15 16–25 26–45 46–59 >60

Traffic 9 (8.7) 8 (11.3) 1 (3.1) 1 (16.7) 0 (0) 3 (11.1) 3 (9.7) 1 (12.5) 1 (10.0)

Fall 31 (30.1) 19 (26.8) 12 (37.5) 2 (33.3) 9 (40.9) 6 (22.2) 6 (19.4) 2 (25.0) 6 (60.0)

Struck or hit by person or object 20 (19.4) 14 (19.7) 6 (18.8) 0 (0) 5 (23.8) 6 (22.2) 5 (16.1) 2 (25.0) 2 (20.0)

Stab 2 (1.9) 1 (1.4) 1 (3.1) 0 (0) 0 (0) 1 (3.7) 1 (3.2) 0 (0) 0 (0)

Gunshot 6 (5.8) 4 (5.6) 2 (6.3) 0 (0) 2 (9.5) 2 (7.4) 2 (6.5) 0 (0) 0 (0)

Fire, flames, or heat 4 (3.9) 2 (2.8) 2 (6.3) 1 (16.7) 0 (0) 0 (0) 2 (6.5) 1 (12.5) 0 (0)

Poisoning 14 (13.6) 9 (12.7) 5 (15.6) 1 (16.7) 4 (19.1) 4 (14.8) 4 (12.9) 1 (12.5) 0 (0)

Animal bite 1 (0.9) 0 (0) 1 (3.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (10.0)

Electric shock 5 (4.9) 5 (7.0) 0 (0) 0 (0) 0 (0) 1 (3.7) 4 (12.9) 0 (0) 0 (0)

Explosion 7 (6.8) 6 (8.5) 1 (3.1) 0 (0) 1 (4.8) 2 (7.4) 3 (9.7) 1 (12.5) 0 (0)

Other/refused/unknown 4 (3.9) 3 (4.2) 1 (3.1) 1 (16.7) 0 (0) 2 (7.4) 1 (3.2) 0 (0) 0 (0)

Total 103 (100) 71 (100) 32 (100) 6 (100) 21 (100) 27 (100) 31 (100) 8 (100) 10 (100)
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(19.4%) made up around half of all injuries. Other common
injuries included poisoning (13.6%) and traffic-associated
(8.7%). Injuries resulting directly from arms—explosions
(6.8%), gunshots (5.8%), and stabbings (1.9%)—accounted
for less than a sixth of all injuries. Electric shock made up 7%
of all male injuries, affecting men between 16 years and 45
years.

Intentional Injuries
Intentional injuries made up 8.9% of the total, with an

incidence rate of 4.9 per 1,000 person-years (95% CI, 2.2–
9.2; Table 5). Most intentional injuries were caused by
explosion (44%), followed by stabbing (22%), gunshot
(11%), and traffic (11%). Of the six injuries from gunshots,
only one was deemed intentional by the respondent (17%).

Location of Injuries
More than half of all injuries occurred within house-

holds (50.5%), accounting for 81.3% of injuries among
women and 36.6% among men (p � 0.001; Table 6). Male
injuries were more likely to be on the street or highway than
in the household (42.3% vs. 36.6%). A small proportion of
injuries also occurred at athletic areas (7.0%), schools (5.6%),
commercial areas (4.2%), industrial sites (2.8%), and govern-
ment offices (1.4%). All injuries at athletic areas, industrial
sites, and government offices occurred in men.

Medical Care Seeking
The majority (88.4%) of injured people received

medical treatment outside the household, without signifi-
cant differences by gender or displacement. Of all the
injuries reported during the 3-month recall, most presented
to a hospital (66%), with one-third receiving hospitalization
(Fig. 1). The mean length of stay was 6 days (range, 1–30
days), with 75.8% staying for a week or less.

General medical practitioners (11.7%) and tradi-
tional practitioners/healers (6.8%) also treated a small
proportion. Among the few (9.7%) who did not seek
medical care outside household, 40% perceived the injury
as being not severe and only one (10%) reported mistrust
in system or providers.

Figure 1. Medical care seeking.

Figure 2. Days of normal activity lost by mechanism of
injury.

TABLE 5. Injuries by Intention

Types of Injuries
Total,
n (%)

Unintentional,
n (%)

Intentional,
n (%)

Traffic 9 (8.7) 8 (8.7) 1 (11.1)

Fall 31 (30.1) 30 (32.6) 0 (0)

Struck or hit by person or object 20 (19.4) 19 (20.7) 0 (0)

Stab 2 (1.9) 0 (0) 2 (22.2)

Gunshot 6 (5.8) 5 (5.4) 1 (11.1)

Fire, flames, or heat 4 (3.9) 4 (4.4) 0 (0)

Poisoning 14 (13.6) 14 (15.2) 0 (0)

Animal bite 1 (0.9) 1 (1.1) 0 (0)

Electric shock 5 (4.9) 5 (5.4) 0 (0)

Explosion 7 (6.8) 3 (3.3) 4 (44.4)

Other/refused/unknown 4 (3.9) 3 (3.3) 1 (11.1)

Total 103 (100) 92 (100) 9 (100)

TABLE 6. Location of Injuries

Locations of Injuries
Total,
n (%)

Male,
n (%)

Female,
n (%)

Home 52 (50.5) 29 (36.6) 26 (81.3)

School 5 (4.9) 4 (5.6) 1 (3.1)

Street/highway 34 (33.0) 30 (42.3) 4 (12.5)

Sports and athletic area 5 (4.9) 5 (7.0) 0 (0)

Industrial and construction sites 2 (1.9) 2 (2.8) 0 (0)

Commercial area 4 (3.9) 3 (4.2) 1 (3.1)

Government offices 1 (0.9) 1 (1.4) 0 (0)

Total 103 (100) 71 (100) 32 (100)
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Postinjury
The mean number of days of normal activity lost as a

result of injury was 19 days (range, 1–90 days). Close to half
(48%) of all people injured lost over a week of normal
activity, with around one-tenth (12%) reporting over a month
lost. Among this latter group, the majority were from traffic
or falls, followed by gunshots, fire, and explosion (Fig. 2).

Mortality
Seven cases of injury-related deaths occurred within the

12-month recall period, including from explosions, gunshots,
and electrocutions. This resulted in a 1.7% (95% CI, 0.7–
3.5%) proportionate mortality for injuries. Because of the
small number of injury-related deaths, we performed no
further mortality analysis.

DISCUSSION

Burden From Morbidity and Indirect Injury
We present results from a household cluster study of

injury in the Baghdad governorate, with analysis of total
burden for the population. Consistent with studies in non-
conflict areas, even in a zone of active large-scale viol-
ence, fatalities represent only a small fraction (1.7%) of
overall injury.

Our results show that, despite the ongoing violence in
Iraq, a surprisingly small proportion of overall injuries were
intentional (8.4%). Although variations in study methodology
may account for some disparity, the rate of intentional injury
found in our sample falls within the range seen in areas
without large-scale group conflict (Table 7).17–21

The well-publicized intentional explosions in Baghdad
(e.g., from Improvised Explosive Devices), although account-
ing for close to half (44%) of all intentional injuries, made up
only 4% of total injuries within our sample population.
However, we hypothesize that many of the unintentional
injuries found in our study are indirectly attributable to the
conflict-induced breakdown of Iraqi infrastructure. As an
example, because of security problems, guns are ubiquitous
within Baghdad. Our study demonstrated that only one in six
gunshot injuries was intentional. However, it is likely that the
unintentional gunshot injuries may, in part, result from to the
easy access to arms and the lack of significant safety precau-
tions in the country.

An inconsistent electric supply is another possible risk
factor for injury that could be attributed to the breakdown of
Baghdad’s infrastructure. During the 2003 invasion, coalition
forces targeted Iraq’s electric grid. It remains incompletely
rebuilt and electricity provision is intermittent. A 2007 survey
indicated that Baghdad residents on average had only 5.0 h/d
of electricity from the public network, supplemented by 6.6
h/d of electricity from community generators and 4.1 h/d of
electricity from home generators.16 Because of the faulty
public electricity network, a web of exposed wires covers
most of Baghdad, as residents attempt to improve their own
individual access to the electricity grid. Unsurprisingly, elec-
trocution accounts for 7% of all male injuries in our study, a
burden that a functioning public service would likely reduce.

In addition, other less obvious causes of injury may
also be attributable to the deficient electric grid. Because of
the poor public supply, residents use and store other fuels in
their homes. A 2007 survey found that 11.2% of Baghdad
residents used kerosene as the primary source for cooking and
73.2% as the secondary source.16 Residents typically store
kerosene in unmarked water bottles and many of the poison-
ings found in our survey may have resulted from uninten-
tional ingestions, a hypothesis supported by anecdotal reports
from Iraqi doctors. Many of the unintentional explosions
described in the study may similarly have been from explo-
sions of fuel storage tanks within the home.

Finally, the relative preponderance of falls (30.8%) and
unintentionally being struck or hit by a person or object
(19.4%) may also be related to unmet electricity demands.
Our interviewers report that many respondents noted both
falling and being struck by objects in their home during the
frequent blackouts. Adding to the risk of falls is the general
disrepair of housing. A recent survey demonstrated that 25%
of Baghdad residences had insufficient lighting, 69% lived in
old or deteriorated buildings, and 84% had some type of
housing deficiency.16 More research needs to be done to
identify proximate causes of such injuries.

Incidence Rates
Overall, our results indicate an injury incidence of 57.9

(95% CI, 47.5–70.0) per 1,000 person-years, which is com-
parable with other rates in the region (see Table 8), as well as
estimates derived from the 2007 National Iraq Household
Socio-Economic Survey.16,17,22–24 Given the ongoing conflict
in Baghdad, it is surprising that the overall injury rates in our
study were not higher.

Multiple factors may account for this comparable injury
rate. First, several of the reference regional studies also
targeted high-risk populations.17,22 Second, these studies used

TABLE 7. Intentional Injury Proportions by Country

Country Type

Intentional Injuries
(as Percent

of Total) Reference

Pakistan (Afghan
refugees)

All 15% 17

Nicaragua Moderate and severe 1.5% 18

Nigeria (rural) All 19% 19

Uganda (rural) Fatal 21% 20

Disabling 2%

Recovered 12%

India (rural) Nonfatal 3.5% 21

TABLE 8. Injury Incident Rates by Country

Country
Rate

(per 1,000 Person-Years) Reference

Pakistan 45.9 23

Pakistan (Afghan refugees) 50.8 17

Syria 77.3 24

Iran (rural) 91 22
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different sampling frames and methodologies, which may
account for some variation. Third, we were unable to access
a small subset of particularly dangerous neighborhoods,
likely leading to underestimation of both intentional injuries
and overall burden, a limitation that is possibly worsened
when assessing injuries rates from conflict.14

Finally, periods of conflict may actually reduce some
types of common injuries. Road traffic injuries were compar-
atively lower in our study, comprising the fourth most com-
mon mechanism of injury. Although Baghdad is a largely
urban area, multiple security checkpoints throughout the city
lower maximum vehicular speeds. This may indirectly cause
a reduction in road traffic injury.

Risk Factors
Similar to injury studies in nonconflict areas,17,19,22

male risk (78.0 per 1,000 person-years) was significantly
higher than female risk for injury (36.8 per 1,000 person-
years). Male injury occurred more frequently outside the
home, compared with injuries in women, likely because of
the societal distribution of work responsibilities.

In addition, our results also showed double or more risk
of injury within the elderly, displaced, and illiterate. These
findings provide potential risk factors for health workers
striving to mitigate injuries during conflict. For Internally
Displaced Persons (IDPs), this is consistent with other studies
of risk in Iraq, which indicate that they may suffer from a
relative lack of access to basic utilities including food, water,
and electricity.25

A unique household-based study of injury in an active
conflict zone, this survey provides an in-depth assessment of
overall injury burden and epidemiology in Baghdad. Its
results describe injury morbidity, including the indirect im-
pact of infrastructure breakdown from conflict. This data will
be a useful guide to future injury prevention and treatment
efforts in conflict areas.

Limitations
Research within an area of active conflict, such as Iraq,

is fraught with inherent limitations, including security restric-
tions on movement and supervision. Although managed in
the field by IMC personnel, we used Iraqi Ministry of Health
staff to gather survey data, which theoretically may have
decreased participants’ willingness to indicate injuries were
intentional.

Another limitation to the analysis of our study is that
we know of no reliable data for injury incidence rates and
epidemiology in Baghdad before the 2003 invasion. This
significantly hampers any conclusions we can make draw
from the study.

In addition, security within Iraq is fluid and rapidly
changing, resulting in the flux of the proportion and type of
intentional injuries during any given time period. Although
coalition military casualties decreased concurrent with a re-
duction of US troop presence and interaction in 2009, per-
sistent acts of group violence continued to affect the civilian
populace throughout the study period.26 However, caution
should be maintained when trying to generalize our results to

other periods, especially the height of the fighting in 2006 to
2007 and the initial invasion in 2003.
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