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Abstract

Objective War and armed conflicts are the major causes of mortality, morbidity and disability. This study was aimed
at assessing the prevalence of injury, cause and its outcome among civilians during the war in Tigray, Northern
Ethiopia.

Results A community based cross sectional study was conducted to collect data from a total of 4,381 sample
households. Descriptive analysis was applied and the data are presented using frequencies, percentages, tables

and statements. Of the study participants, 6.9% (95% Cl: 6.2%, 7.6%) of civilians encountered any kind of war-related
physical injury. About Two-third (95% Cl: 59%, 73%) of the physical injuries were caused by bullet followed by heavy
artillery shelling (proportion=23%; 95% Cl: 17%, 29%). Painfully, about 44% (95% Cl: 37%, 50%) faced death following
injuries and the other 56.2% (95% Cl: 50%, 62.5%) either survived or encountered disability. Post war rehabilitation for
the disabled is recommended to enable them live healthy, dignified, independent and productive citizens.
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Background

War and armed conflicts are a major causes of mortal-
ity, morbidity and disability. Unfortunately, civilians have
been targeted of war-related conflict and increased in the
last one century of all casualties, 5% in World War I, 50%
in World War I1, over 80% in the US war in Vietnam, and
over 90% in 1986 [1]. In 2020 there were 1.8 billion peo-
ple living in conflict affected areas globally [2, 3].

War and armed conflicts are significant contributors
to disease burden, especially in low and middle income
countries [4]. The burden of war related injury var-
ies from country to country in developing nations. For
instance, a study from Iraq showed a 10.7% prevalence
of injury [5] while findings from Palestine revealed 0.64%
(6] .

Africa pays more to conflict-related injuries and deaths
than any other continent. Almost 24 sub-Saharan coun-
tries experienced armed conflicts in the period of 1960s
to 2008 [7]. World Bank reported one in every three
African countries were affected directly or indirectly
by armed conflicts. This accounts 53.96% of death and
53.07% of Disability Adjusted Life Years (DALYs) due to
war from the world [8, 9]. At the last decade of the 20th
century, civilian deaths in Africa ranged from 25,000—
1,000,000 in some African countries [4]. In previous
decades, Africa had faced various consequences of con-
flicts in different countries [9—11] However, most of the
studies show a heterogeneous and inconsistent presenta-
tion of findings [12].

In Ethiopia’s Tigray region, a full-blown drastic war
erupted in November 2020 [13, 14]. Following this,
Tigray has seen the worst human suffering ever [15, 16].
Adequate information should be generated for rehabili-
tation and evidence-based decision-making purposes on
the burden of the war. However, there exists a huge gap
in evidence on what has been happening to Tigray and
what is empirically known and documented. On top of
this, there is no documented evidence on prevalence,
cause and outcome of armed conflict on civilians in
Tigray. Hence, this community-based study was aimed at
assessing the prevalence of injury, cause and its outcome
among civilians during the war in Tigray from November
2020 to June 2021.

Methods

Study design and setting

A community-based study was conducted in six zones of
Tigray, namely Southern, South Eastern, Mekelle, East-
ern, Central and North Western Zones of Tigray. There
are seven zones that make up the Tigray regional state.
However, the study did not include Western Tigray
as it was unreachable for security reasons. Tigray has
93 districts (locally known as Woredas) and the study
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considered 52 Woredas from the six zones. The study was
conducted from August 4 to August 20, 2021.

Study population and sampling technique

This study was part of a large-scale ‘Key Performance
Indicators for Health survey (primarily examining for
maternal health, child health, nutritional status, WASH,
and civilian injuries) conducted in 52 randomly selected
woredas (woreda is an equivalent term for district) of
Tigray Regional State in northern Ethiopia. The study is
based on the Ethiopian Demographic and Health Survey
(EDHS), which serves as the sampling area. Accordingly,
four enumeration areas (locally referred to as ‘kebeles’
or ‘tabias’) per selected woreda were considered for the
study. In total, there were 208 enumeration areas from 52
woredas. Twenty households in each enumeration area
were considered for data collection, resulting in a total
sample of 4,160 households. However, additional data
were collected in some enumeration areas, resulting in
a total sample of 4,381 households that was used for the
analysis. The study followed a multistage sampling pro-
cedure (zone, woreda, kebele/tabia and households) and
each households were selected by lottery. The household
heads of the households were the subjects of this study.

Inclusion and exclusion criteria

The inclusion criteria for the study participants were
households with children under one year of age in their
household, and the others were excluded. The main pur-
pose of including households with children under one
year of age was to collect maternal and child health indi-
cators as part of the large survey of key health care per-
formance indicators.

Questionnaire development and data collection

A pre-tested questionnaire were used to collect data from
households and asked questions regarding presence of
war related civilian injury, cause and the main outcomes
of the injury. The questionnaire was developed for this
purpose by reviewing previously published articles. Data
was collected by trained health extension workers. A
supervisor was assigned to follow and monitor the overall
activities of the data collection process.

Data quality control

The questionnaire used for data collection was trans-
lated from English to Tigrigna and then back translated
from Tigrigna to English by another language translator
for checking the consistency of the language. Pre-test of
questionnaire was done out of the study site before the
actual data collection. Training was given for data collec-
tors on the purpose of the study, how to collect the data,
and ethical principles. Questionnaire was also checked
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for completeness each day of the data collection by the
supervisors.

Data Processing and Analysis

Collected data was entered in to Epi Data version 3.1
software and then transferred in to SPSS, version 25
software for analysis. Descriptive analysis was applied
and the data were presented in frequencies, percentages,
tables and statements.

Operational definitions

Disability was defined as a limitation to normal activities
from the injury described during the war time at the time
of data collection.

Injury was defined as any intentional or unintentional
physical harm that required medical care, whether
received or not, and with or without an intervention, and
which resulted in loss or reduction in normal activities
for a period of time (November 4, 2020 to June 2021).
The frequencies of response only considered a yes/no
answers and for yes response it only counted as having
one weight and the unit of analysis was at individual level,
not at household level.

Prewar was the time before November 4, 2020.

During war was a time from November 4, 2020 to June
2021.
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Household (HH) was defined as a group of persons liv-
ing together in a dwelling with a separate outer door. One
household consists an average of 5 individuals.
Tabia/Kebele is the lowest administrative unit in a
Woreda.

Woreda is the equivalent name for district.

Results

General information

A total of 4,381 households participated in this study.
Nearly 7% (95% CI: 6.2%, 7.6%) encountered any kind
of war-related civilian physical injury. About Two-third
(95% CI: 59%, 73%) of the injuries were caused by bul-
let followed by heavy artillery shelling (proportion=23%;
95% CI: 17%, 29%). Painfully, about 44% (95% CIL: 37%,
50%) faced death following injuries (Table 1).

Zonal distribution of war-related physical injury
prevalence, causes and outcomes

Eastern, Central, Southern and Northwestern zones had
high civilian injury prevalence, giving 9.3%, 8.5%, 6%
and 6%, respectively. Bullet injury was the most com-
mon cause in Northwestern zone while heavy artillery
in Eastern and air bombardment in Southeastern zones
(Table 2).

Table 1 Zonal and sex distribution of study participants and overall prevalence, causes and outcomes of war-related injuries in Tigray,

Ethiopia (N=4,381)

Characteristics Frequency Percent 95% Confidence Interval
Lower Upper

Zone (n=4379)

South 533 122 1.2 132

South Eastern 479 10.9 10.0 11.8

Mekelle 297 6.8 6.1 7.5

Central 1155 204 251 27.7

Eastern 1224 280 266 29.3

North Western 691 15.8 14.7 16.9
Sex of respondent

Female 3308 75.5 742 76.7

Male 1073 24.5 233 258
Any war related injury (n=4339)

No 4041 93.1 924 9338

Yes 298 6.9 6.2 7.6
Cause of injury (n=181)

Bullet 120 66.3 59.1 729

Military explosive/land mine 14 7.7 39 12.2

Heavy artillery 41 227 17.1 287

Air bombardment 6 33 1.1 6.1
Outcome of injury (n=240)

Death 105 438 375 50.0

Physical disability 135 56.2 500 62.5
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Table 2 Zonal prevalence, cause and outcomes of war-related injuries in Tigray, Ethiopia (N=4339)
Variable Frequency and percentage (n, %)
Total Southern South Mekelle Central Eastern North
(n=4,339) (n=533) eastern (n=297) (n=1,122) (n=1217) western
(n=479) (n=689)
Number of injury due to war 298(6.9%) 32(6%) 13(2.7%) 4(1.3%) 95(8.5%) 113(9.3%) 41(6%)
Cause of injury Bullet/Gunshot 120/181 13/18 6/11 2/4 40/67 43/56 16/25
(n=181) Military explosive 14/181 0 0 0 4/67 6/56 2/25
Heavy artillery 41/181 5/18 1/11 2/4 23/67 7/56 5/25
Air bombardment 6/181 0 4/11 0 0 0 2/25
Qutcome Death 105/240 12/30 8/9 2/4 36/78 28/80 19/37
(n=240) Physical disability 135/240 18/30 1/9 2/4 42/78 52/80 18/37

N.B. For cause and outcome of injuries, percentage was not calculated, but the frequency and denominator of each variables are written

Discussion

The overall result of the study showed a prevalence of
6.9% of war-related civilian injuries. Gunshot wounds
were the most common cause of civilian physical injury.
Injured study participants either survived or died.

The study found that during the first eight months of
the war in Tigray, 13.8 out of every 1,000 residents suf-
fered some form of war-related injury. Based on the
population projection for Ethiopian fiscal year 2014 [17],
the number of civilian injuries in the region is estimated
to be about 80,000 out of 5.777 million Tigrayans. The
prevalence of injuries in the present study is higher than
in studies conducted in Palestinian- Gaze (6.4 per 1000
population [6], Baghdad, Iraq (4.6 to 5 per 1000 popula-
tions) [5, 18], Libya (7.1 per 1000 populations) [11].

This may be due to the nature of the full-blown war,
which involved many internal and external actors in the
Tigray War. The actors include the Eritrean National
Defense Forces, Ethiopian National Defense Forces,
Ambhara Special Forces, Amhara Militia, and Amhara
Fano Vigilante Group [15, 19] on one side and the Tigray
forces on the other. In the present study, there were large
differences in the prevalence of injuries in the different
zones of the region, ranging from 1.3 to 9.3%. In the east-
ern, central, southern, and northwestern zones, the prev-
alence of civilian injuries was high at 9.3%, 8.5%, 6%, and
6%, respectively. In most areas, gunshot wounds were the
most common cause. Heavy artillery was also a common
cause of injury in the central zone, while air strikes were
the most common cause in the southeastern zones.

The prevalence of deaths due to war-related civilian
physical injuries was 44% in the present study. This result
is consistent with findings from Iraq, where the mortality
rate was 39.1% [5].

However, the current study does not agree with the
results of a study from Libya, in which 20.1% of injury
cases were classified as fatal [11]), which is lower than our
result. The high prevalence of fatalities among the injured
in the present study may be due to the collapsed health
care system of Tigray [14, 20], which makes it difficult to

access medications after injury. The final outcome of the
56% injured civilians is not precisely known. They may
have either survived or been permanently disabled. How-
ever, such detail study is not well addressed in the present
study and this could be addressed in the future.

In the current study, a high proportion of injuries were
caused by bullets, which is consistent with the results
from Iraq, where gunshots were the main cause of injury
[5]. However, the present result contrasts with the results
from Palestine and Iraq, where explosions and blasts were
the most common causes of war injuries [5, 6]. Targeted
civilian actions may have contributed to the higher num-
ber of gunshot wounds in this study. For example, the
Ethiopian National Defense Army killed dozens of civil-
ians in Debre Abay [21] and Mahbere Dego [22, 23] in
central Tigray. Similarly, the Ethiopian National Defense
Forces killed 170 civilians in Bora [24] in South Tigray,
which may justify the targeted violations of civilians.

Conclusions

The results of this study suggest a higher prevalence of
war-related injuries among civilians. Bullets were the
leading cause of injury, followed by heavy artillery. Nearly
half of the injured civilians were dead. The results of this
study could help in the post-war rehabilitation of disabled
civilians so that they can lead healthy, dignified, indepen-
dent, and productive lives.

Limitations

The study has some limitations. First, it was part of a
larger survey of key health performance indicators that
covered limited scope and depth related to injuries. It
answers only a few questions about the prevalence and
causes of injuries, while the injury outcomes are lim-
ited in their depth of classification. The inclusion cri-
teria used in the larger survey exclude households with
children older than one year, which could change the
prevalence rate of civilian injuries. Based on the results,
we recommend a comprehensive study for the western
parts of Tigray and the inclusion of households with chil-
dren older than 1 year, which were not included in the
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present study. In addition, socioeconomic variables, type
and severity of injuries need to be considered in future
studies. In addition, it is recommended that future stud-
ies identify the functional status and type of disability of
injured civilians.
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