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Abstract
Armed conflict is a complicated topic with multidimensional impact on popula-
tion health. This study aimed to assess of the health consequences of the northern 
Ethiopian conflict, 2022. We used a mixed method study design with a retrospective 
cross-sectional study supplemented by a qualitative study conducted from May to 
June 2022. We interviewed 1806 individuals from 423 households and conducted 
100 in-depth interviews and focused group discussion. We identified 224 people 
who self-reported cases of illness (124/1000 people) with only 48 (21%) people 
who fell ill visited a health institution. We also detected 27 cases of deaths (15/1000 
people) during the conflict. The collapse of the health system, evacuation of health 
personnel, and shortage of medical supplies, and instability with a lack of transpor-
tation were consequences of the conflict. The northern Ethiopian conflict has greatly 
affected the community’s health through the breakdown of the health system and 
health-supporting structures.

Key Messages 

•	 The conflict in Northern Ethiopia has had a substantial impact on the commu-
nities health, both directly through conflict-related causalities and indirectly 
through the disintegration of the health system and health-supporting structures, 
which has severely hampered the supply and utilization of health services.

•	 The main coping strategies of patients and health providers for the breakdown of 
the health system included the use of traditional medications and home remedies, 
obtaining medications from non-conflict-affected areas, and providing home-to-
home service by health providers and using available supplies.

•	 The study recommended immediate rehabilitating interventions for affected indi-
viduals and damaged health infrastructure.
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Introduction

The northern Ethiopian conflict, which spanned the northern area, started on 
November 3, 2020 G.C. in the Tigray Regional state, when Tigray People Liberation 
Front (TPLF) forces attacked the federal military bases in the region as claimed by 
the government, while the latter claimed the opposite[1, 2]. Since then, the war has 
continued in Tigray regional state for two years, and by late June 2021, the conflict 
had expanded to the neighboring Afar and Amara regional states of northern Ethio-
pia, where several sources reported many atrocities to civilians and infrastructure 
destructions [3–6]. Armed conflict leads to a broad range of health consequences, 
direct or indirect. Direct consequences include morbidity and mortality caused by 
bullets and bombs. Evidence indicates that conflict-related causalities, both fatal and 
non-fatal, have caused high morbidity and mortality in both military personnel and 
non-combatant civilians [7]. An estimated 133,750 individuals are killed annually by 
conflicts-related violent [8, 9]. According to data from the Violation Documentation 
Center, a dataset that records violent deaths in Syria from 2011 to 2012, 70% of all 
conflict-related deaths were civilians [10, 11]. Indirectly, conflict also causes break-
down of a breakdown of the health system, shortage of medical supplies, migration, 
and even death of health care workers (HCWs), as well as ruptures of food and clean 
water supplies, which deteriorates the health of the population. Conflict-associated 
insecurity and a lack of free movement reduce the provision and utilization of health 
services [12–15]. Conflict also causes a huge spike of humanitarian crisis with many 
civilians become displaced and many livings in refuges. Exposing the populations 
at a greater risk of disease and illness, mainly communicable and infectious disease 
[16–18].

Despite these major impacts of conflict on health and the health system, meas-
uring and estimating the magnitude of the impact of armed conflict on population 
health is challenging. The fundamental challenge is in conflict settings, health infor-
mation systems that record events and causes of death frequently cease to function.
[19–21]. Available information may also be politicized and intentionally misrep-
resented [19, 20]. To address these issues, the World Health Organization (WHO) 
passed a resolution in 2012 that calls for leadership in documenting evidence of 
attacks against health workers, facilities, and patients in armed conflict settings [19, 
22]. In the northern Ethiopian conflict, there have been numerous reports of destruc-
tion and atrocities against health systems and civilians [3–5]. However, the major-
ity of these reports have been based on statements made by the fighting parties, as 
well as press reports from eyewitness accounts, journalists, and humanitarian agen-
cies. Therefore, this shows the necessity of a study that clearly provides informa-
tion based on scientific data. The current study, which aims at assessing the impact 
of the northern Ethiopian armed conflict on population health, will provide a clear 
image of the health-related consequences of the conflict, highlighting the burden 
of these problems from the perspective of individuals and communities using both 
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quantitative and qualitative components. The findings provide insight for humanitar-
ian interventions and input for the government and other stakeholders in designing 
empirical and evidence-based health interventions for conflict-affected areas. It will 
also serve as baseline evidence for further investigation in the area.

Data and methods

Study design

We conducted a retrospective cross-sectional study supplemented by qualitative 
study on conflict-affected areas of North Wollo zone of Amhara regional state to 
assess the health consequences of the northern Ethiopian conflict during the six-
month period of TPLF occupation of the area. The area was under the control of 
TPLF fighters for about six months from late June to early January. Located about 
521 km from Addis Aba, the capital city of Ethiopia, the North Wollo Zone is one 
of 10 zones in the Amhara region. The conflict started in the Tigray Region and 
remained confined there for 2 years until it spread north to the zone that borders it. 
This north Wollo zone encompasses 14 woredas (the third level of  administrative 
division after zones and regional states, which is equivalent to a district) and 313 
kebeles (the smallest administrative division, which is comparable to a municipal-
ity or village at the neighborhood level) with a total population of 1,500,303 and 
355,974 households. The study conducted from May to June 2022 G.C.

We recruited 12 trained health professionals from the respective woredas to con-
duct the interviews using a structured checklist. The interviewers used an in-depth 
interview guide and a tape recorder to facilitate these conversations. To ensure the 
validity and clarity of the checklist, we conducted a pre-test prior to data collection. 
We also provided training on the study objectives, data collection, and confidential-
ity. As the location was in a post-conflict area, to avoid unprecedented accidents and 
for the safety of the interviewers, before starting data collection, the study team pro-
vided information about the data collection to the public at communities gatherings.

Quantitative component

We determined the total sample size for the quantitative study using a single popula-
tion proportion formula with the assumptions of prevalence: 50%, margin of error: 
5%, and a 95% CI and 10% non-response rate of 423. We included in the study 
households in the area that had individuals living in them during the time of TPLF 
occupation. We excluded those located in the same areas with no individual resid-
ing during the study period and individuals who fled the area during the time of the 
invasion and returned after its liberation. Using a multi-stage sampling technique, 
we selected a total of 423 households. First, we randomly (by lottery) selected six 
of 14 woredas: Guba Lafto, Habru, Kobo, Lasta, Wadla and Woldia woredas. Then, 
from each of the selected woredas, we randomly selected one kebele. Finally, we 
selected households from the chosen kebeles using a systematic sampling technique.
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We used a structured checklist that included information on the socio-demo-
graphic characteristics, the number of self-reported cases of illness or adverse health 
condition and known cases of death among family members, the causes of illness 
and death, healthcare seeking options used during episodes of sickness, the type of 
health service visit, and the reason for not visiting. We also ask about the use of tra-
ditional medications and home remedies, obtaining medications from non-conflict-
affected areas, and providing home-to-home service by health providers and avail-
able supplies.

We collected general information from 1806 individuals representing 423 
households, with a response rate of 100%. The mean age of the participants was 
23.8 ± 18.3  years. Nearly one-third of the participants were under the age of 15. 
Female participants constitute near half (51.4%) of the respondents (Table 1).

We entered the recorded data into Epidata version 4.6 and used SPSS version 
27.0 software for the analyses. We estimated descriptive statistics (means and fre-
quencies for continuous and categorical variables, respectively) and estimated 

Table 1   Socio-demographic 
characteristics of 1806 
quantitative study participants in 
northern Ethiopia, 2022

Variables Frequency (%)

Age
 < 15 596 (33.0)
 15–24 355 (19.7)
 25–34 301 (16.7)
 35–44 288 (15.9)
 ≥ 45 266 (14.7)

Sec
 Female 928 (51.4)
 Male 878 (48.6)
 Residence
 Urban 671 (37.2)
 Rural 1135 (62.9)
 Religion
 Orthodox 1182 (68.5)
 Muslim 600 (31.4)
 Others 24 (0.1)

Marital status
 Married 678 (37.5)
 Single 1008 (55.8)
 Divorced 73 (4.0)
 Windowed 47 (2.6)

Educational status
 No formal education 887 (49.1)
 Primary education 594 (32.9)
 High school and preparatory school 221 (12.2)
 College and above 104 (5.8)
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95% confidence interval was reported for the proportion of outcomes as shown in 
Tables 1, 2, 3, 4, 5.

Qualitative component

For the qualitative study, we conducted in-depth interviews and focus group discus-
sions with purposefully selected key informants. Using a multi-stage sampling tech-
nique, we selected a total of 100 respondents and conducted 40 in-depth interviews 
and 6 focus groups with 10 individuals in each group.

Table 2   Composition and characteristics of 100 qualitative study participants in northern Ethiopia, 2022

Respondent type Focus group discus-
sion

In-depth inter-
view

Total

Individuals who have been sick or have sick family 
member during the conflict

15 12 27

Patients with chronic diseases 5 4 9
Elders, communities and religious leaders 10 4 14
Member of different communities associations 10 4 14
Health care professionals 8 9 17
Health institution administrators 2 3 5
Pregnant woman 10 4 14

Table 3   Self-reported responses on health conditions among 1806 study participants in northern Ethio-
pia, 2022

Variable Frequency Percentage (95% CI)

Have you ever been sick during the conflict?
 Yes 224 12.4 (11.0–13.9)
 No 1582 87.6 (86.1–89.0)

Cause of illness
 Medical illness related 215 96.0 (93.7–98.3)
 Conflict causality 9 4.0 (1.7–6.3)
 Bullet shot 3 1.3 (0.7–2.1)
 Artillery shelling 6 2.7 (1.0–4.2)

Have you lost a family member during the 6-month conflict?
 Yes 27 1.5 (0.9–2.1)
 No 1779 98.5 (97.9–99.1)

Cause of death
 Medical illness related 23 85.2 (74.8–95.4)
 Conflict causality 4 14.8 (4.6–25.2)
 Bullet shoot 1 3.7 (1.1–6.4)
 Artillery shelling 3 11.1 (3.5–18.8)
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The summary characteristics of 100 respondents, including 40 people partici-
pated in-depth interviews and 60 people participated in 6 focus groups (10 individu-
als in each) is shown in Table 2. These groups included at least one representative 
from each key informant for the 5 groups, except for health professionals, who all 
together made up the remaining group (Table 2).

Two investigators separately transcribed the recorded data and translated it into 
English. After comparing each translation and checking the consistency, we entered 
the data, coded, and analyzed them using open code version 4.03. We employed a 
thematic analysis approach to interpret the data. We assembled selected quotes that 
addressed the study objectives and provided the narratives about the topics of the 
interview (Supplemental Material Table S1).

Table 4   The distribution of self-reported illness and known cases of death among family members dur-
ing the northern Ethiopian conflict among the 1806 study participants, 2022

Variables Self-reported cases of illness dur-
ing the conflict

known cases of death among 
family during the conflict

Yes No Yes No

Age
  < 15 108 (48.2%) 488 (30.8%) 11(40.7%) 585 (37.0%)
 15–24 35 (15.6%) 320 (20.2%) 2 (7.4%) 353 (22.3%)
 25–34 21 (9.4%) 17.7 (%) 4 (14.8%) 297 (18.8%)
 35–44 27 (12.1%) 16.5 (%) 4 (14.8%) 284 (15.3%)
 ≥ 45 33 (15.2%) 233 (14.8%) 6 (22.2%) 260 (16.4%)

Sex
 Female 116 (51.8%) 812 (52.4%) 15 (55.6) 913 (57.8%)
 Male 108 (48.2%) 770 (47.6%) 12 (44.4) 866 (54.7%)

Residence
 Urban 98 (43.8%) 573 (36.2%) 9 (33.3%) 662 (41.8%)
 Rural 126 (56.2%) 1009 (63.8%) 18 (66.7%) 1117 (70.6%)

Religion
 Orthodox 139 (62.0%) 1043 (65.9%) 20 (74.0%) 1162 (65.3%)
 Muslim 81 (36.2%) 519 (32.8%) 7 (26.0%) 593 (33.3%)
 Others 4 (1.8%) 20 (1.3%) 0 (3.7%) 24 (1.3%)

Marital status
 Married 46 (20.5%) 632 (39.9%) 3 (11.1%) 675 (42.7%)
 Single 141 (62.9%) 867 (54.8%) 16 (59.3%) 992 (62.7%)
 Divorced 15 (6.7%) 58 (3.7%) 3 (11.1%) 70 (4.4%)
 Windowed 22 (9.2%) 25 (1.6%) 5 (18.5%) 42 (26.5%)

Educational status
 No formal education 95 (42.4%) 492 (31.1%) 14 (51.9%) 873 (49.1%)
 Primary education 98 (43.8%) 696 (44.0%) 8 (29.6%) 586 (32.9%)
 High school and preparatory 23 (10.3%) 298 (18.9%) 4 (14.8%) 217 (12.2%)
 College and above 8 (3.6%) 96 (6.1%) 1 (3.7%) 103 (5.8%)
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Ethical considerations

The research team has conducted the study after obtaining Ethical approval from the 
Institutional Review Board (IRB) of Woldia University with protocol number WDU/
IRB001. In addition, for the quantitative study, informed consent obtained from the 
head of household or spouse after explaining the purpose of the study. For infor-
mation about individuals below the age of 18, we obtained consent from their par-
ents or guardian. Moreover, written informed consent obtained from each qualitative 
study respondent. Data confidentiality assured by omitting any personal identifiers.

Results

The study indicated that the conflict caused the health condition of the communities 
to deteriorate. Out of 1806 participants surveyed, 224 individuals (12.4%) reported 
being sick at least once. Among the reported sickness, 215 (96%) responders attrib-
uted it to the common medical conditions including pediatric diseases, respiratory 
diseases, malaria, typhoid fever, and chronic diseases, although not confirmed. The 
study also reported 27 cases of death among immediate family members during the 
active war period, equivalent to in a death rate of 15 per 1000 people (Table 3).

Table 5   Health service utilization among 224 responders in northern Ethiopia, 2022

Variables Frequency Percentage (%)

Health facilities visit during sickness?
 Yes 48 21.4 (17.5–37.9)
 No 176 78.6 (66.1–82.5)

Reason for not visiting health facilities
 My condition was not serious 35 19.9 (13.1–25.8)
 No functional health institution in the area 74 42.0 (34.9–50.8)
 Insecurity 31 17.6 (10.1–24.0)
 Belief that poorly staffed and supplied hospitals were unlikely to pro-

vide adequate care
24 13.6 (9.2–18.9)

 Lack of capacity (financial and supportive person) to visit health facili-
ties

12 6.7 (4.3–9.7)

Satisfaction after visiting health facilities
 Yes 27 56.3 (44.1–63.0)
 No 21 43.7 (37.0–55.9)
 Reason for lack of satisfaction
 Not receiving adequate care 16 76.2 (65.5–87.9)
 Due to absence of a health professional 5 23.8 (18.2–29.4)
 Due to lack of medication 11 52.4 (47.3–59.5)
 No improvement in disease 3 14.3 (8.5–18.6)
 Other (long waiting hour) 2 9.5 (3.6–15.9)



50	 M. W. Arage et al.

The male to female ratio of morbidity and mortality were 1.07 (116 males vs. 108 
females) and 1.25 (15 males vs. 12 females) respectively. Among the total reported 
deaths, 40.7% occurred in those under the age of 15 years (Table 4).

The qualitative responses provided additional support to the findings: respondents 
reported a high toll of morbidities and mortalities during the conflict. In this way we 
also identified the mechanisms through which the conflict affected the communities 
health, and we categorized them thematically as shown below.

•	 Direct conflict-related casualties: Respondents identified conflict-related fatal 
and non-fatal injuries caused by gunshots and artillery shootings as major factors 
that contributed to the health crisis and deteriorated the communities health con-
dition. The testimony of one health extension worker in one of the conflict front 
areas is best described by citation #1 in Table S1.

•	 Increased infectious and communicable disease: In addition to the direct con-
flict-related morbidity and mortality, the conflict has inflicted a high rate of 
communicable and infectious disease. This was caused by the disruption of fun-
damental disease control measures such as immunization, sanitation, and safe 
drinking water. It was also associated with limited access to food and nutrition 
(#2 in Table S1).

•	 Disruption of social support structures: The conflict indirectly affected commu-
nity’s health by destroying social support structures. It reduces access to clean 
water, sanitation, and electricity. This further increases the risk of contracting 
communicable diseases (#3 in Table S1).

•	 Food insecurity and malnutrition: During the conflict, there was a wide-
spread famine and food insecurity, which led to hunger and malnutrition (#4 in 
Table S1).

•	 Displacement of the population: The conflict-related instability caused civilians 
to leave their homes in search of safety and to avoid being forced to become mili-
tants. Exposing them for a greater risk of disease and illness. The displacement 
of adults and family members also leaves elders and people in need without a 
supportive and caring person (#5 in Table S1).

•	 Sexual violence and rape: The conflict has resulted in a high level of sexual vio-
lence and rape with serious health consequences for the survivor and their fam-
ily (#6 in Table S1). The lack of immediate care and support, together with the 
social isolation and stigma, exposed the survivors for severe medical and psycho-
logical consequences (#7 in Table S1).

•	 Breakdown of health system: The conflict has caused disruption in the health 
system, which ranges from the partial or complete shutdown of medical institu-
tions to a shortage of health workers and medical supplies. This exacerbated the 
poor health conditions in communities (#8 in Table S1).

•	 Closure of health facilities: The conflict has resulted in the closure of most health 
facilities in the area, leaving only two hospitals and three health centers to pro-
vide services (#9 in Table S1).

•	 Shortage of medical supplies: The conflict-disrupted health facility supply net-
works, combined with the widespread looting of medical supplies, led to a phar-
maceutical scarcity (#10 & #11 in Table S1).
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•	 Fleeing of healthcare workers: The conflict-related insecurity also caused the 
fleeing of many healthcare workers, leaving the communities without caretak-
ers(#12 in Table S1).

•	 Insecurity and lack of transportation: Conflict-associated instability and lack 
of transportation have substantially affected health provision and utilization. 
This affected both health workers and patients, all of whom had difficulty get-
ting to health facilities (#13 & #14 in Table S1).

•	 Overtaking of health facilities by combatants: Combatants forced some health 
facilities to use their limited medications and supplies to treat wounded fight-
ers (#15 in Table S1).

A large portion (78.6%) of individuals who reported that they felt ill during 
the conflict (176 out of 224) did not seek medical assistance from any health 
institution, possibly due to the cumulative effect of the aforementioned factors 
(Table 4).

Individuals, communities, and healthcare workers implemented various  coping 
measures to lessen the negative health consequences of the conflict-related health 
challenges, as described below.

•	 Coping measures taken by patients: To address the lack of access to necessary 
treatment and medications for their illnesses. On this issue, the most reported 
measures taken by patients involved the utilization of traditional medicine and 
home remedies, followed by travel to conflict-free areas (#16 in Table S1). Con-
sistent with the qualitative report, the quantitative survey found that 38.4% of 
individuals who became ill during the conflict used traditional medicine and 
home remedies as treatment options (Figure S1).

•	 Coping measures taken by communities and religious leaders’: To limit the con-
flict’s health impact, communities and religious leaders, together with the peace 
committees formed by voluntary communities’ members, have taken different 
coping mechanisms. These measures include protecting health facilities, encour-
aging and facilitating the communities to support each other, and bringing medi-
cations and supplies from unoccupied areas using available routes (#17 & #18 in 
Table S1). They also gathered, encouraged, and supported available health work-
ers to provide health service (#19 in Table S1),

•	 Coping measures taken by healthcare workers: This study showed health work-
ers to have been at the forefront of efforts to cope with the devastating health 
consequences of the conflict. In response to the closure of health facilities and 
the shortage of medical supplies, health professionals have showed remarkable 
resilience and resourcefulness. They have provided home-to-home service and 
used available materials they could get (#20 & #21 in Table S1). They also pro-
vide health education about the importance of boiling the water before use and 
maintaining personal hygiene to prevent the onset and spread of sporadic dis-
eases from unclean and surface water (#22 in Table S1).

•	 In some areas, the combatants were also providing service using their medical 
staff. However, due to a lack of trust in the communities there were only a limited 
number of people who got the service (#23 in Table S1). There were also reports 
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that they have encouraged and even forced the health professionals to provide 
service for the communities (#24 in Table S1).

Discussion

This article contributes to a holistic understanding of the extent and range of conflict 
effects on the health of communities. The quantitative findings provided an empiri-
cal view of the effect of conflict on the health of the communities; the qualitative 
findings provided deeper insights about the health experience of the communities 
during the conflict. It also sheds light on the complex health challenges faced by 
patients and their communities, with the coping strategies implemented to attenuate 
these challenges.

As exemplified by the high number of both direct and indirect morbidity and 
mortality in the communities, residents’ health declined during the four-month 
period of conflict. The reported number of deaths resulted in a rate of 15 per 1000 
people higher compared to Ethiopia’s total crude death rate (6.67 per 1000 people 
per year). As the study shows the death rate for only the six-month period and the 
crude death rate reflects the number of deaths for an entire year, this discrepancy 
was high. Burnham et al. reported 654,965 war-related deaths in Iraq war from 2003 
to 2006, more than doubling the pre-war period from 5.5 deaths per 1000 people to 
13.3 deaths per 1000 people [23]. Our findings show the impact was much greater. 
This disparity may be due to the difference in study periods; we included only the 
six-month active combat period, whereas they include a four-year fatality rate. It 
may also be due to differences in the setting of the conflict and the conflicting par-
ties. Among reported cases of morbidity and mortality, we found 96% and 75.2%, 
respectively, to have been due to indirect causes. We also found that the ratio of indi-
rect to direct cause of mortality to be 6:1. Other finding also reported that indirect 
mortality is considerably higher than direct mortality accounting for at least 75% of 
total mortality associated with conflict[16].

These consequences show the broader pattern impact of conflict beyond direct 
killing and shooting. Conflict-related causalities in this study were considerably 
lower than those reported by Burnham and his colleague in the Iraq war, where 
violent deaths accounted for 54.8% of total deaths [23]. This difference may be 
accounted for by the circumstances of the wars; in Iraq, a higher number of air 
strikes may have increased the number of causalities. In the current study, most of 
the self-reported cases of illness (48.2%) and death in the family (40.7%) reported 
occurred in those aged less than 15  years. According to data from the Violation 
Documentation Center, a dataset that records violent deaths in Syria war from 2011 
to 2016, children aged 15 or younger accounted for 23.3% of these deaths by 2016 
[10]. This shows that children are more vulnerable to the adverse consequences of 
conflict-associated interruptions of health services. Multiple studies conducted in 
Syria, Pakistan, Colombia, Nepal, Afghanistan, Nigeria, Burundi, and Uganda have 
shown that conflict significantly hampers the utilization of maternal and child health 
(MCH) service [19, 24–30].
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Indirectly, the conflict also caused tremendous consequences for the health 
of the communities studied, including through a lack of electricity and clean 
water. These deprivations resulted in outbreaks of communicable diseases such 
as typhoid and malaria. Similarly, the conflict inflicted famine and food insecu-
rity, which increased the number of adults and children affected by malnutrition. 
Communities suffered from the collapse of the health system: closure and loot-
ing of facilities, displacement of health workers, and disruption of the supply 
chain. The finding that up to 78.6% of patients did not get any health services 
during their illness is consistent with studies in Uganda, Liberia, and Syria that 
reported negative associations between conflicts and the utilization of health 
services [8, 31–33].

The northern Ethiopian conflict caused many private clinics and pharma-
cies to close, along with public health services. This contradicts an experi-
ence in Somalia where private health services filled a vacuum generated by 
the absence of public services [34]. The fragmentation of private health actors 
resulted  in  further deterioration of  the public health system. The results of our 
quantitative data show that 37.1% of patients have used traditional medicine and 
home remedies. The quantitative interview reports of health workers providing 
health services at the communities level using available materials as a measure 
to cope with the closure of health facilities and shortage of supplies are in line 
with reports of the Syrian crisis 2011–2017. Health workers there adapted their 
practices to cope with the shortage of medical supplies [35]. Communities coop-
eration and support facilitated by religious leaders and volunteer peace com-
mittees played stabilizing roles and limited adverse health consequences. This 
shares some similarities with studies in parts of Africa where the church and 
its leaders played active roles in stabilizing life for residents in conflict settings 
[36].

Study limitations

There were several limitations. We collected data six months after the conflict 
in the area. As a result, there may be a recall bias. Our data only captures per-
spectives of people who stayed in the area, leaving out the health experiences 
of displaced peoples, for whom the conflict may have had just as many, if not 
more, adverse health consequences. The study only report cases of illness and 
death over the six-month period without comparison to the pre-conflict period. 
Had we been able to compare these periods we would have provide a more com-
prehensive understanding at the effect of conflict on health of the communities. 
Our study did not assess the psychological and mental health conditions due to 
difficulties in diagnosing these conditions using retrospective reports from par-
ticipants. Future studies should also assess the health impacts of conflict on 
survivors and displaced individuals as these topics were beyond the scope of 
the present study. Therefore, caution must be exercise when interpreting these 
findings.
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Conclusions

The northern Ethiopian conflict caused numerous adverse consequences for the 
health of the communities we studied. The causes were both the direct war-related 
casualties and the breakdown in the health system and health-supporting struc-
ture. The conflict restricted access to health services and resulted in disruption of 
the health system and infrastructures, which may have a long-term negative health 
impact. The national health officials and other stakeholders should develop strate-
gies to address the short-term and long-term impacts of the conflict. These strategies 
should include restoring destroyed facilities, providing a rehabilitation program for 
survivors of violence, and establishing vaccination programs for children born dur-
ing the conflict. The coping strategies used by participants in this study offer valu-
able lessons elsewhere for bolstering communities resilience. Future studies are nec-
essary to strengthen the conclusions.

Supplementary Information  The online version contains supplementary material available at https://​doi.​
org/​10.​1057/​s41271-​023-​00464-z.

Acknowledgements  The authors acknowledge health workers in the study area for their support during 
data collection, and study participants for their active partaking in this study.

Data availability  We are not able to share our data publicly due to ethical considerations, but are available 
from the author by a request to the Woldia University Research and Community service Office/Woldia, 
Ethiopia (kingyimer@yahoo.com).

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

References

	 1.	 Reuters. Concern of Outright War in Ethiopia Grows as PM Presses Military Offensive. Voice of 
America. 9 November 2020.

	 2.	 Reuters. The conflict in Ethiopia. Reuters. 19 December2020.
	 3.	 Abbink G. The Atlantic Community mistake on Ethiopia: counter-productive statements and data-

poor policy of the EU and the USA on the Tigray conflict. ASC Working Paper Series. 2021.
	 4.	 Abbink G. The Ethiopia conflict in international relations and global media discourse. 2021. 

E-International Relations; [6].
	 5.	 AmnestyInternational. Ethiopia: summary killings, rape and looting by Tigrayan forces in Amhara 

region. Retrieved 16 Feb 2022.
	 6.	 Tenaw LA, Aragie MW, Ayele AD, Kokeb T, Yimer NB. Medical and psychological consequences 

of rape among survivors during armed conflicts in northeast Ethiopia. PLoS ONE. 2022;17(12): 
e0278859.

https://doi.org/10.1057/s41271-023-00464-z
https://doi.org/10.1057/s41271-023-00464-z
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


55Assessing the health consequences of northern Ethiopian armed…

	 7.	 Waters H, Garrett B, Burnham G. Rehabilitating health systems in post-conflict situations. New 
York: Springer; 2009. p. 200–27.

	 8.	 Ekzayez A, Alhaj Ahmad Y, Alhaleb H, Checchi F. The impact of armed conflict on utilisation of 
health services in north-west Syria: an observational study. Confl Heal. 2021;15(1):1–10.

	 9.	 Small Arms Survey - Armed Violence - 526,000 people killed violently each year, 75%+ in non-
conflict. Small Arms Surv http://​www.​small​armss​urvey.​org/​armed-​viole​nce.​html.

	10.	 Guha-Sapir D, Schlüter B, Rodriguez-Llanes JM, Lillywhite L, Hicks MH-R. Patterns of civilian 
and child deaths due to war-related violence in Syria: a comparative analysis from the Violation 
Documentation Center dataset, 2011–16. Lancet Global Health. 2018;6(1):103–10.

	11.	 Bendavid E, Boerma T, Akseer N, Langer A, Malembaka EB, Okiro EA, et al. The effects of armed 
conflict on the health of women and children. Lancet. 2021;397(10273):522–32.

	12.	 Bou-Karroum L, El-Harakeh A, Kassamany I, Ismail H, El Arnaout N, Charide R, et al. Health 
care workers in conflict and post-conflict settings: systematic mapping of the evidence. PLoS 
ONE. 2020;15(5): e0233757.

	13.	 Woodward A, Sheahan K, Martineau T, Sondorp E. Health systems research in fragile and 
conflict affected states: a qualitative study of associated challenges. Health Res Policy Syst. 
2017;15(1):1–12.

	14.	 Watch HR. No protection, no respect: health workers and health facilities under attack 2015 and 
early 2016. Human Rights Watch; 2016.

	15.	 Marshak A, Atim T, Mazurana D. International humanitarian law violations in northern Uganda: 
victims’ health, policy, and programming implications. J Public Health Policy. 2023;5:1–15.

	16.	 Wise PH. The epidemiologic challenge to the conduct of just war: confronting indirect civilian 
casualties of war. Daedalus. 2017;146(1):139–54.

	17.	 Eldholm V, Pettersson JH-O, Brynildsrud OB, Kitchen A, Rasmussen EM, Lillebaek T, et  al. 
Armed conflict and population displacement as drivers of the evolution and dispersal of Myco-
bacterium tuberculosis. Proc Nat Acad Sci. 2016;113(48):13881–6.

	18.	 Ekezie W, Adaji EE, Murray RL. Essential healthcare services provided to conflict-affected 
internally displaced populations in low and middle-income countries: a systematic review. 
Health Promotion Perspect. 2020;10(1):24.

	19.	 Patel P, Gibson-Fall F, Sullivan R, Irwin R. Documenting attacks on health workers and facilities 
in armed conflicts. Bull World Health Organ. 2017;95(1):79.

	20.	 Murray CJ, King G, Lopez AD, Tomijima N, Krug EG. Armed conflict as a public health prob-
lem. BMJ. 2002;324(7333):346–9.

	21.	 Levy BS, Sidel VW. Documenting the effects of armed conflict on population health. Annu Rev 
Public Health. 2016;37:205–18.

	22.	 Foghammar L, Jang S, Kyzy GA, Weiss N, Sullivan KA, Gibson-Fall F, et  al. Challenges in 
researching violence affecting health service delivery in complex security environments. Soc Sci 
Med. 2016;162:219–26.

	23.	 Burnham G, Lafta R, Doocy S, Roberts L. Mortality after the 2003 invasion of Iraq: a cross-
sectional cluster sample survey. Lancet. 2006;368(9545):1421–8.

	24.	 Pettersson T, Wallensteen P. Armed conflicts, 1946–2014. J Peace Res. 2015;52(4):536–50.
	25.	 Devkota B, van Teijlingen ER. Understanding effects of armed conflict on health outcomes: the 

case of Nepal. Confl Health. 2010;4:1–8.
	26.	 Das JK, Padhani ZA, Jabeen S, Rizvi A, Ansari U, Fatima M, et al. Impact of conflict on mater-

nal and child health service delivery–how and how not: a country case study of conflict affected 
areas of Pakistan. Confl Health. 2020;14:1–16.

	27.	 Price JI, Bohara AK. Maternal health care amid political unrest: the effect of armed conflict on 
antenatal care utilization in Nepal. Health Policy Plan. 2013;28(3):309–19.

	28.	 Mirzazada S, Padhani ZA, Jabeen S, Fatima M, Rizvi A, Ansari U, et al. Impact of conflict on 
maternal and child health service delivery: a country case study of Afghanistan. Confl Health. 
2020;14:1–13.

	29.	 Tyndall JA, Ndiaye K, Weli C, Dejene E, Ume N, Inyang V, et  al. The relationship between 
armed conflict and reproductive, maternal, newborn and child health and nutrition status and 
services in northeastern Nigeria: a mixed-methods case study. Confl Health. 2020;14:1–15.

	30.	 Chi PC, Bulage P, Urdal H, Sundby J. A qualitative study exploring the determinants of maternal 
health service uptake in post-conflict Burundi and Northern Uganda. BMC Pregnancy Child-
birth. 2015;15(1):1–14.

http://www.smallarmssurvey.org/armed-violence.html


56	 M. W. Arage et al.

	31.	 Namasivayam A, González PA, Delgado RC, Chi PC. The effect of armed conflict on the utiliza-
tion of maternal health services in Uganda: a population-based study. PLoS Curr. 2017;9:8.

	32.	 Yaya S, Uthman OA, Bishwajit G, Ekholuenetale M. Maternal health care service utilization in 
post-war Liberia: analysis of nationally representative cross-sectional household surveys. BMC 
Public Health. 2019;19:1–12.

	33.	 Chukwuma A, Ekhator-Mobayode UE. Armed conflict and maternal health care utilization: evi-
dence from the Boko Haram Insurgency in Nigeria. Soc Sci Med. 2019;226:104–12.

	34.	 Gele AA, Ahmed MY, Kour P, Moallim SA, Salad AM, Kumar B. Beneficiaries of conflict: a 
qualitative study of people’s trust in the private health care system in Mogadishu. Somalia Risk 
Manag Healthc Policy. 2017;10:127.

	35.	 Fouad FM, Sparrow A, Tarakji A, Alameddine M, El-Jardali F, Coutts AP, et al. Health workers and 
the weaponisation of health care in Syria: a preliminary inquiry for the Lancet-American University 
of Beirut Commission on Syria. Lancet. 2017;390(10111):2516–26.

	36.	 Collins L. Central African Republic: A Role for Religious Leaders in Calming Conflict? : United 
States Institute of Peace; 22 Dec 2020.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Mulugeta Wodaje Arage  MSc is a lecturer at the School of Midwifery, College of Health Sciences, 
Woldia University, North Wollo, Amhara Region, Ethiopia

Henok Kumsa  MSc is a lecturer at the School of Midwifery, College of Health Sciences, Woldia Univer-
sity, North Wollo, Amhara Region, Ethiopia

Mulu Shiferaw Asfaw,  MSc is a lecturer at the School of Medicine, College of Health Sciences, Woldia 
University, North Wollo, Amhara Region, Ethiopia

Abebe Tarekegn Kassaw  MSc is a lecturer at the Department of Pharmacy, College of Health Sciences, 
Woldia University, North Wollo, Amhara Region, Ethiopia

Ephrem Mebratu  MSc is a lecturer at the Department of Pharmacy, College of Medicine and Health Sci-
ences, Debre Markos University, Debre Markos, Amhara Region, Ethiopia

Abayneh Tunta  MSc is a lecturer at the School of Medicine, College of Health Sciences, Woldia Univer-
sity, North Wollo, Amhara Region, Ethiopia

Woldeteklehymanot Kassahun  MSc is a lecturer at the Department of Medical Laboratory, College of 
Health Sciences, Woldia University, North Wollo, Amhara Region, Ethiopia

Amanuel Adissu  MPH is a lecturer at the Department of Public Health, College of Health Sciences, 
Injibara University, Injibara, Amhara Region, Ethiopia

Molla Yigzaw  MPH is a lecturer at the Department of Public Health, College of Medicine and Health Sci-
ences, Debre Markos University, Debre Markos, Amhara Region, Ethiopia

Tilahun Hailu  MPH is a lecturer at the School of Public Health, College of Health Sciences, Woldia Uni-
versity, North Wollo, Amhara Region, Ethiopia

Lebeza Alemu Tenaw  MPH is a lecturer at the School of Public Health, College of Health Sciences, 
Woldia University, North Wollo, Amhara Region, Ethiopia



57Assessing the health consequences of northern Ethiopian armed…

Authors and Affiliations

Mulugeta Wodaje Arage1   · Henok Kumsa1 · Mulu Shiferaw Asfaw2 · 
Abebe Tarekegn Kassaw3 · Ephrem Mebratu4 · Abayneh Tunta2 · 
Woldeteklehymanot Kassahun5 · Amanuel Adissu6 · Molla Yigzaw7 · 
Tilahun Hailu8 · Lebeza Alemu Tenaw8

 *	 Mulugeta Wodaje Arage 
	 mulewodaje@gmail.com

	 Henok Kumsa 
	 henokkumsa@gmail.com

	 Mulu Shiferaw Asfaw 
	 mukushi9894@gmail.com

	 Abebe Tarekegn Kassaw 
	 abebtare@gmail.com

	 Ephrem Mebratu 
	 mebratuephrem2013@gmail.com

	 Abayneh Tunta 
	 abaynehtunta@gmail.com

	 Woldeteklehymanot Kassahun 
	 wolde.t@wldu.edu.et

	 Amanuel Adissu 
	 imanaddisu@gmail.com

	 Molla Yigzaw 
	 mollayigzaw33@gmail.com

	 Tilahun Hailu 
	 lemaryam01@gmail.com

	 Lebeza Alemu Tenaw 
	 lebezaa@gmail.com

1	 School of Midwifery, College of Health Sciences, Woldia University, North Wollo, 
Amhara Region, Ethiopia

2	 School of Medicine, College of Health Sciences, Woldia University, North Wollo, 
Amhara Region, Ethiopia

3	 Department of Pharmacy, College of Health Sciences, Woldia University, North Wollo, 
Amhara Region, Ethiopia

4	 Department of Pharmacy, College of Medicine and Health Sciences, Debre Markos University, 
Debre Markos, Amhara Region, Ethiopia

5	 Department of Medical Laboratory, College of Health Sciences, Woldia University, 
North Wollo, Amhara Region, Ethiopia

6	 Department of Public Health, College of Health Sciences, Injibara University, Injibara, 
Amhara Region, Ethiopia

7	 Department of Public Health, College of Health Sciences, Debre Markos University, 
Debre Markos, Amhara Region, Ethiopia

8	 School of Public Health, College of Health Sciences, Woldia University, North Wollo, 
Amhara Region, Ethiopia

http://orcid.org/0000-0003-4084-4761

	Assessing the health consequences of northern Ethiopian armed conflict, 2022
	Abstract
	Key Messages 
	Introduction
	Data and methods
	Study design
	Quantitative component
	Qualitative component
	Ethical considerations

	Results
	Discussion
	Study limitations
	Conclusions
	Acknowledgements 
	References




