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Abstract

Introduction—~Falls incur nearly 35 million disability-adjusted life-years annually; 75% of
which occur in low- and middle-income countries. The epidemiology of civilian injuries during
conflict is relatively unknown, yet important for planning prevention initiatives, health policy and
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humanitarian assistance. This study aimed to determine the death and disability and household
consequences of fall injuries in post-invasion Baghdad.

Methods—A two-stage, cluster randomized, community-based household survey was performed
in May of 2014 to determine the civilian burden of injury from 2003 to 2014 in Baghdad. In
addition to questions about household member death, households were interviewed regarding
injury specifics, healthcare required, disability, relatedness to conflict and resultant financial
hardship.

Results—Nine hundred households totaling 5,148 individuals were interviewed. There were 138
fall injuries (25% of all injuries reported); fall was the most common mechanism of civilian injury
in Baghdad. The rate of serious fall injuries increased from 78 to 466 per 100,000 persons in 2003
and 2013, respectively. Fall was the most common mechanism among the injured elderly (i.e. =65
years; 15/24 elderly unintentional injuries; 63%). However, 46 fall injuries were children aged <15
years (49% of unintentional injuries) and 77 were respondents aged 15 - 64 years (36%).
Respondents who spent significant time within the home (i.e. unemployed, retired, homemaker)
had three times greater odds of having suffered a fall injury than student referents (aOR 3.34;
95%CI 1.30 — 8.60). Almost 80% of fall injured were left with life-limiting disability. Affected
households often borrowed substantial sums of money (34 households; 30% of affected
households) and/or suffered food insecurity after a family member's fall (52; 46%).

Conclusion—Falls were the most common cause of civilian injury in Baghdad. In part due to
the effect of prolonged insecurity on a fragile health system, many injuries resulted in life-limiting
disabilities. In turn, households shouldered much of the burden after fall injury due to loss of
income and/or medical expenditure, often resulting in food insecurity. Given ongoing conflict,
civilian injury control initiatives, trauma care strengthening efforts and support for households of
the injured is urgently needed.
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Introduction

Injuries account for 11% of the global disease burden.! Falls are the second leading cause of
unintentional injury worldwide and are increasing in frequency given aging populations.2
This burden rests disproportionately on low- and middle-income countries (LMICs), which
harbor 75% of the 34 million disability-adjusted life years incurred annually from fall
injuries.3

Iraq is a middle-income country that has been plagued by decades of conflict. In addition to
acts of violence, insecurity has disrupted injury prevention strategies, safe infrastructure,
maintenance of a culture of safety, and the fragile health system.# 5 Because of this, risk of
injury and subsequent death or disability are high in Irag.4 69 In 2010, injury incurred more
than 4,100 disability-adjusted life-years (DALYS) per 100,000 persons in Irag. For
comparison, the rate of DALYSs incurred from injury in Lebanon, a Middle Eastern country
with an equivalent gross domestic product per capita, was 2,441.10. 11 |ntentional injuries
and fatalities related directly to conflict (e.g. gun shots, bomb blasts) may represent only a
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fraction of the total injury burden during conflict, particularly among civilians.* Therefore,
estimating the burden of civilian intentional and unintentional injuries may provide a more
accurate assessment of the effect of conflict on a population in crisis than focusing on
conflict-related injuries alone. 6. 7. 12

A cross-sectional household cluster survey performed in Baghdad in 2009 reported that the
injury incidence was 58 per 1,000 persons (worldwide rate of injuries is 0.61 per 1,000
persons).* 13 Falls were the most common injury reported in Iraq in all age groups (30% of
all injuries) and were more common than road traffic injuries (9% of all injuries), gunshots
(6%), stabbings (2%) and explosions (7%) combined. This unusual epidemiology highlights
the importance of understanding direct and indirect civilian injury burden during wartime
prior to adopting under-informed injury prevention or health system strengthening
interventions.>

To address the lack of data on civilian traumatic death and disability in Baghdad post-
invasion, a two-stage cluster randomized, community-based survey on injuries that occurred
from 2003 to 2014 was performed in May of 2014. This report details the death and
disability, healthcare received and household consequences from fall injuries. By doing so,
better estimates of the cumulative effect of insecurity on civilian injuries could be
determined. Such estimates might better inform injury control initiatives, health policy and
humanitarian relief planning.

Study design

A team of international and Iraqi public health and trauma experts with experience from
previous two-stage cluster study designs in Irag, Rwanda and Sierra Leone developed the
survey strategy.’- 14 15 A survey instrument was adapted from the World Health
Organization's community injury survey guidelines and the Surgeons OverSeas Assessment
of Surgical Need (SOSAS).14-16 The instrument was translated into Arabic, back translated
to assure accuracy and piloted for utility and validity. The final version was designated the
Surgeons OverSeas Injury Survey (SOSINJ).

A two-stage randomized 30 cluster by 30 households sample was performed. Baghdad was
divided into 14 administrative districts and sectors and 30 random clusters were chosen
using Google Earth™. Clusters were delineated based on the 2011 population estimates for
administrative units in Baghdad. Data were obtained from the Iragi Central Organization for
Statistics and Information Technology and Ministry of Health.1” Five clusters were
randomly replaced due to security concerns or being located proximate sensitive military
facilities a priori.

Data collection

The starting household and a backup-starting household were selected using satellite
imagery and grids in Google Earth™.18 |f teams deemed the starting household unsafe they
proceeded to the backup-starting household. After the starting household, every other
household was interviewed until 30 households were completed. A household was defined
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as a group of persons living together in a dwelling with a separate outer door and a separate
kitchen. Most clusters had no household refusal. However, five clusters had a single refusal
each.

Two teams of four trained Iragi physicians worked with a supervisor and sampled
households in May of 2014. Heads of household were identified and explained the survey
procedure. After obtaining verbal informed consent, heads of the household were
interviewed with regard to household demographics. Questions on injuries, mechanism,
relation to conflict, care required, disabilities (e.g. ability to care for self, climb stairs, walk
or suffering of pain, stigma or anxiety/depression), financial hardship, suspected responsible
party for intentional injuries and others were asked. Subsequently, all household members
were interviewed if present. The head of household provided information about injuries and
disabilities for household members who were unable to answer questions (e.g. children, head
injured) or not present.

Data management and analysis

Data were collected on paper forms and doubly entered into a database. Discrepancies were
immediately clarified with collection teams. Age was divided into three categories: <14, 15
— 64, and =65 years. The 15 years of age cut-off was defined by the minimum working age

in Iraq.19 Over age 65 years, the risk of fall injury increases dramatically; thus, this age cut-
off is used by the World Health Organization for age risk-stratification for fall injuries.2 We
described the relationships between demographic factors and fall injuries. A non-parametric
test for trend of the number of serious fall injuries per year was also calculated.

Bivariate logistic regression was used to model the effect of each covariate on having
suffered a fall injury after 2002. After, a three-level mixed-effects logit link function was
built in a bidirectional stepwise fashion. Age was included in the model given its known
association with falling.2 Education level, occupation and fall location were included in the
model given their evidence for strong association with fall injury from the bivariate analysis.
None of the covariates demonstrated multicollinearity (mean variance inflation factor 1.13;
condition number 11.6) and no influential outliers were identified. Akaike's information
criteria (AIC) were used to measure the relative quality of each model. The use of age as a
categorical covariate resulted in better model fit than when it was included as a continuous
covariate. The model with the lowest AIC did not include sex, education level or work-
related injury. Covariates for cluster and household were included to control for intra-class
correlation. The final model equation was:

Fall anuryz ~ ﬂO"‘ﬂagei +ﬂoccupationi +/Bl()ca.ti0ni +1u'(:lusteri +ﬂhouseholdi

Using national census data from 1997, 2003 and 2011 performed by the Iragi Central
Organization for Statistics and Information Technology, incidence rates were calculated.1’
For years between censuses, the population of Baghdad was estimated using second-degree
parabolic extrapolation.2® All analyses were performed using Stata v13 (College Station,
TX, USA).
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To minimize reporting recall biased results, incidence rates were calculated using only
serious injuries. Serious injuries were defined as those resulting in death, hospitalization or
surgery or more than one month of selected disabilities (e.g. inability to care for self or walk
as before the injury, suffering severe chronic pain or being unable to work due to anxiety or
depression after injury). Further, a sensitivity analysis was performed to examine the
proportion of reported injuries that resulted in death or ongoing disability. Non-fatal injuries
with ongoing disability that occurred in 2014 were excluded in the sensitivity analysis given
their potentially short duration. By comparing all reported fall injuries and serious fall
injuries per year, conclusions can be drawn about potential recall bias.

Ethics and funding

Results

Al Mustansiriya University and Baghdad Provincial Council approved the study. Approvals
for secondary analysis of the de-identified database were obtained through Johns Hopkins
Bloomberg School of Public Health and the University of Washington institutional review
boards. Verbal informed consent was obtained from each head of household prior to
interview and payment was not given to participants. No names or other identifying
information were collected. Funding for logistics in Baghdad was provided by the United
States based non-governmental organization, Surgeons OverSeas (SOS).

Number and rate of fall injuries

Thirty randomly selected households from 30 clusters were surveyed, totaling 900
households and 5,148 individuals. There were 138 fall injuries, which comprised 25% of all
reported injuries. Fall injuries were the most common cause of civilian trauma in post-
invasion Baghdad. The rate of reported serious fall injuries may be increasing (Figure 1). To
demonstrate this trend, there were 78 serious fall injuries per 100,000 persons in 2003; the
rate increased to 233 per 100,000 in 2009 and to 466 per 100,000 in 2013 (hon-parametric
test for trend p<0.001). The sensitivity analysis demonstrated that the rate of only fall
injuries that resulted in death or ongoing disability also increased post-invasion from 58 per
100,000 persons in 2003 to 214 per 100,000 in 2013 (non-parametric test for trend p =
0.003) (Supplementary Material).

Fall injury epidemiology

Fall injuries were equally common between genders; however, women had nearly twice the
odds of having suffered a fall injury than men (74 vs 64 fall injuries among women and
men, respectively; aOR 1.03, 95%CI 0.59 — 1.81) (Table 1).

Fall was the most common mechanism among the injured elderly (i.e. =65 years; 15/24
elderly unintentional injuries; 63%) (Table 1). However, there was not evidence for greater
odds of fall injury among the elderly compared to children aged <15 years from the
multivariable model (aOR 0.73; 95%CI 0.21 — 2.53). Forty-six fall injuries were children
aged <15 years (49% of unintentional injuries) and 77 fall injuries were respondents aged
>15 and <65 years (36%). Respondents aged 15 — 64 years were less likely to have suffered
a fall injury compared to children (aOR 0.37; 95%Cl 0.14 — 0.97).
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Most fall injuries occurred indoors; fall injuries sustained at home (90 fall injuries; 65% of
fall injuries) were more common than at an office or school (12; 9%) (Table 1). Respondents
who spent significant time within the home (i.e. unemployed, retired, homemaker) had more
than three times the odds of having had a fall injury than students, who were used as
referents (aOR 3.34; 95%CI 1.30 — 8.60). This was also evidenced by there being more fall
injuries within the home than in public (aOR 5.12; 95%CI 2.42 — 10.85). Similarly,
respondents had greater odds of having a fall injury at their office or in school than in public
(aOR 6.98; 95%CI 2.23 — 21.87). There was not evidence for greater odds of fall injury
among those working in industrial settings. Similarly, education level, marital status and
work-related incident were not predictive of fall injury.

Fall injuries and care

The most common injuries after fall were orthopedic (e.g. fractures or dislocations; 79 fall
injuries; 57 of fall injuries) (Table 2). Multiple injuries (30 fall injuries; 22% of fall injuries)
and spinal cord and/or traumatic brain injuries (21; 15%) were also reported. More than half
of the fall injured sought care at a hospital (74 fall injured; 54% of all fall injured) and 61
sought care at a clinic or by a nurse (44%); only 1 respondent did not seek care (1%). Thirty-
four fall injuries received inpatient care (25% of fall injuries); however, 89 required some
form of surgical care (i.e. outpatient and/or inpatient surgical care, such as closed reduction,
suturing of laceration, external fixation, laparotomy; 65%). Details on surgical care were not
collected.

Death and disability

Although only 5 persons died as a result of falling (4% of falls), falls were responsible for
42% of all disabilities from unintentional injuries; 107 fall injured were left with some
disability (78%) (Table 2). Of those, 75 respondents were unable to care for themselves
(54% of fall injuries), 52 could not walk outside the home (38%), 41 had chronic pain
(30%), and 25 had a psychological stress response that prevented return to pre-injury life
(18%) (Table 2).

Household consequences of fall injury

Fall injuries often affected the household. Nearly half of affected households (52 of 114
households; 46%) witnessed a decline in household income and/or suffered food insecurity
after a household member sustained a fall injury (Table 3). Thirty-four households had to
borrow money to pay medical bills or recoup the injured's lost wages (30% of affected
households) and 21 households had to borrow 25 to >100% of the average Iragi annual
income to recover losses after fall injury (18%). In Iraq, per capita income is US$ 4,272 per
year.11

Discussion

This study aimed to describe epidemiology, death and disability and household
consequences after fall injuries in Baghdad to provide more robust estimates of the effect of
conflict on civilian injury. Such estimates are vital for building an evidence base useful for
injury control initiatives, formulating health policy and relief planning. Falls were the most

Injury. Author manuscript; available in PMC 2017 January 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stewart et al.

Page 7

common cause of civilian injuries in post-invasion Baghdad. Moreover, nearly 80% of those
who sustained fall injuries were left with some form of disability. Subsequently, affected
households often suffered financial hardship and food insecurity after a family member's fall
injury. Therefore, fall injuries likely represent an important and often overlooked public
health problem in LMICs, particularly among persons living amid conflict.

After road traffic injuries, falls are the leading cause of death from unintentional injury
worldwide.2 Their incidence is increasing, mainly due to aging populations.?! In Baghdad,
falls were a more frequent cause of unintentional injury than road traffic crashes,
particularly among the elderly and children. These findings corroborate the high prevalence
fall injuries among all ages found in a 2009 injury survey in Baghdad, despite a lower odds
of fall injuries among adults aged 15 — 64 years.* While falls are common in LMICs, such a
high incidence of fall injuries is not usually reported during peacetime (447 per 100,000
persons in 2013).4: 1422 For comparison, the reported rate of serious fall injuries from other
Middle Eastern countries that have not been affected by recent conflict (e.g. United Arab
Emirates, Iran, Qatar) ranges from 64 — 237 per 100,000 persons, even among high-risk
groups (e.g. construction workers, elderly).23-25 Further, unlike other LMIC injury
assessments, we found that women in Baghdad were not more commonly injured by falls
than men.22: 28 All of these findings may be, in part, due to the disruption of safe
infrastructure, behavior or protective environments for children caused by prolonged
insecurity in Baghdad.# 27 Together, the unexpectedly high rate of fall injury and
uncharacteristic distribution suggest that civilian fall injury epidemiology during conflict
may differ substantially from that during peacetime.

Despite the large health burden that results from falls, only a small proportion of falls result
in injury. An even smaller proportion of falls present to a health facility for care, and a
smaller proportion of falls still are left with disability.2 28 In Baghdad, many respondents
that were injured due to a fall were left with life-limiting disabilities. Almost 70% of those
who suffered a fall injury were unable to perform their activities of daily living and nearly
half were not able to leave the house after their injury. Respondents of all ages reported
similar proportions of disabilities after fall injury, which suggests that the burden of
disability among the elderly was not necessarily preexisting in older persons who fell as a
result of their frailty. The high rate of disabilities amongst those with fall injuries might have
been related to the effect of prolonged insecurity on the fragile health system in Baghdad.
Irag's health system remains beset by decades of war, sanctions, loss of health workers,
looting and political interference.2® Emergency care, therapy and rehabilitation services are
woefully inadequate for the volume of injury countrywide.30 Therefore, even minor injuries
may lead to substantial disabilities. In addition to the prevention and treatment of acute
injuries, significant investment into the rehabilitation of the injured should be considered
when strengthening Iraqi health services or providing humanitarian assistance.

The injured's family often shouldered a significant burden of the trauma. In addition to lost
income if an injured person was working, families of injured persons often cut back on their
paid, house and school work to provide care or recoup financial losses.3! This study
demonstrated that this was common in Baghdad, evidenced by a high proportion of affected
families borrowing substantial sums of money for healthcare or to replace lost wages.
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Moreover, almost half of the affected households suffered food insecurity after a family
member's fall injury. This highlights the importance of policies and programs designed to
limit the cost of essential trauma care and aid the support systems of those temporary or
chronically disabled from injury. In addition, the impact of injury on economic development
cannot be overlooked and should serve as another incentive for supporting injury prevention
and care in LMICs during relief and reconstruction efforts.32

This study is a large, comprehensive, community-based assessment of injuries in post-
invasion Baghdad. However, the findings may be difficult to interpret for several reasons.
First, five insecure clusters were replaced with more secure ones for the safety of study staff.
These areas may have had a higher injury rate due to intense insecurity, particularly unsafe
infrastructure or greater deviation from safe behavior. However, these clusters were replaced
apriori and at random to minimize potential selection bias. Second, although Iraq has a vital
registration and emergency department-based injury surveillance system, under-reporting of
fatalities and poor documentation of non-fatal injuries is common worldwide, especially in
LMICs strained by conflict.33: 34 Third, since 2003, there has been significant internal
displacement and emigration for asylum and to seek medical care. Those most affected by
the conflict or injured may have fled, thereby reducing the number of families reporting
injury or death.

Another significant potential limitation is the risk of recall bias. While all surveys depend on
the recall of respondents, our survey attempted to document injuries over a 10-year period.
Fall injuries were reported as being more common now than immediately after the invasion.
Though this may be true for reasons aforementioned, it might also reflect some degree of
recall bias. Since respondents more frequently reported non-serious injuries from falls in
recent years compared to distant years and with respect to serious fall injuries, this is almost
certainly the case. However, falls without injuries and falls with minor injuries represent
near misses. Identifying those at risk of future falls, particularly older persons, is important
for reducing preventable death and disability.2 28 Nonetheless, to minimize this effect while
reporting data from this study, we focused on serious injuries that were less likely to be
forgotten as time passed.3® Given that the rate of serious fall injuries and the rate of only fall
injuries that resulted in death or ongoing disability also increased significantly, these
findings cannot be explained by recall bias alone. Next, the survey was conducted just prior
to “Islamic State” insurgency within Irag. It is possible that fall injury rates have changed as
a result of the worsened security situation. Lastly, SOSINJ was developed to characterize the
epidemiology of a number of injuries (i.e. it was not designed specially for falls). Therefore,
data on fall history, functional status before the fall and the fall environment were not
collected, limiting the analysis. Despite these limitations, these data allow important
conclusions to be drawn about the burden and household consequences of fall injuries in
Baghdad and the epidemiology of civilian fall injuries during conflict more broadly.

Conclusion

Fall injuries are the most common cause of civilian death and disability in Baghdad. In
addition to the high incidence, fall injuries often result in significant disability that may be
related to the effect of prolonged insecurity on a fragile healthcare system.# In turn, affected
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households often bear the burden of injury through loss of income and food insecurity after a
family member's fall injury. Opportunely, these findings highlight several possible targets
for reducing the burden of civilian injury from falls during conflict. First, children and the
elderly suffered from a particularly high number of fall injuries and disability. The
disruption of the safe infrastructure and/or protective environments for children caused by
protracted insecurity might be significant contributing factors.* 7 While rebuilding safe
infrastructure is a difficult task, community-based health promotion for improving child
supervision and supporting safe behavior may be more feasible. Second, essential trauma
care and rehabilitation must be a healthcare planning and humanitarian relief priority. By
doing so, the burden of disability found by this survey may be reduced by minimizing the
long-term effects of future injury. Lastly, protecting affected households and support
systems from the potentially devastating economic consequences of injury may prevent
significant untold effects on uninjured household members. Given that there is little sign of
conflict absolution in Iraq over the short-term, support of civilian injury control initiatives,
trauma care strengthening efforts and indemnity for households of the disabled is urgently
needed.
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p<0.001

Figure 1.
Estimated number and rate of serious fall injuries in Baghdad, Iraq from 2003 to 2013.
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Demographic characteristics of surveyed household members and fall injured in Baghdad, Iraq from

Table 1

2003-2014.
Total Falls Odds Ratios Adj. Odds Ratios
N=5,148 n (%)  (95% CI) (95% CI)

Injured 553 138 (25) - -
Sex

Male 2,579 74 (2.9) Referent Referent

Female 2,569 64 (25) 0.86(0.62-1.21)  1.03(0.59-1.81)
Age

<14 yrs 1,789 46 (2.6) Referent Referent

15 - 64 yrs 3,131 77 (25) 0.96(0.66-1.38)  0.37(0.14-0.97)

>65 yrs 228 15 (6.6) 2.67(1.47-4.86) 0.73(0.21-2.53)
Education among injured

None 102 44 (43) Referent Referent

Any Primary 261 64 (25) 0.43(0.26-0.69)  0.55(0.21 - 1.39)

Completed at least secondary 190 30 (16) 0.25(0.14-0.43) 0.45 (0.16 - 1.29)
Marital status of injured

Never married 238 65 (27)  Referent Referent

Married 292 65 (22) 0.76(0.51-1.13)  1.00(0.43-2.31)

Divorced, widowed 23 8 (35) 1.42(0.57-3.51) 1.16 (0.30 - 4.44)
Occupation of injured

Student 106 27 (26)  Referent Referent

Business, government employee 157 19 (12) 0.40(0.21-0.77)  0.80(0.31-2.06)

Self-employed 97 8 (8.3) 0.26(0.11-0.61)  0.77 (0.25 - 2.33)

Unemployed, retired, homemaker 139 57 (41) 2.03(1.17-3.53) 3.34(1.30 - 8.60)

Other 54 27 (50) 2.93(1.47-5.83)  2.24(0.89 - 5.65)
Unintentional injury at work

No 240 110 (46) Referent Referent

Yes 61 26 (43) 1.14(0.65-2.00)  1.25(0.52-3.02)
Location of injury

Public 270 30 (11)  Referent Referent

House 186 90  (48) 7.50 (4.67-12.07) 5.12(2.42-10.85)

Office or school 31 12 (39) 5.05(2.23-11.43) 6.98(2.23 - 21.87)

Factory, industrial shop 29 3 (10)  0.92(0.26 - 3.23) 1.49 (0.37 - 6.02)

Other 37 3 (81) 0.71(0.20-2.44)  0.65(0.16 - 2.60)

Adj. odds ratios from three-level multivariable mixed-effects logit link function with the covariates education level, occupation and fall location, as

well as covariates for cluster and household to control for intra-class correlation
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Table 2
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Clinical characteristics, death and disability from fall injuries in Baghdad, Iraq from 2003 to 2014 (N=137 fall

injuries).
n (%)
Injury
Fracture or dislocation 79 (57)
TBI or SCI 21 (15)
Burn 1 (1)
Polytrauma 30 (22)
Unknown 7 (5)
Initial site of care
Hospital 74 (54)
Clinic 61 (44)
Self-care 1 (1)
Surgical care
Procedure(s) with anesthesia 19 (14)
Procedure(s) without anesthesia 70 (51)
No procedure requires 35 (25)
Hospitalization
Not hospitalized 80 (58)
<2 weeks 37 27)
>2 weeks 7 (5)
Death and disability
Died 5 4)
Alive without disability 26 (19)
Alive with disability 107 (78)
Disabilities
Needs assistance with self-care 75 (54)
Unable to walk out of house 52 (38)
Chronic pain 41 (30)
Suffers social stigma 80 (58)
Anxiety, emotional changes 25 (18)
Emotional changes preventing activity =~ 23 17

TBI — traumatic brain injury; SCI — spinal cord injury
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Household consequences of fall injuries in Baghdad, Iraq from 2003 to 2014 (N=114 affected households).

Affected households

n (%)

Financial consequences
Decline in household income 52 (46)
Decline in household food availability 52 (46)
Borrowed money: USD 34 (30)
<250 10 (8.8)
250 - 999 16 (14)
1,000 - 4,999 15 (13)
>5,000 6 (5.3)

USD - United States dollars
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