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Abstract
Background  People in war-affected areas are more likely to experience excess mortality with hunger. However, 
information on the causes of death associated with hunger is often nonexistent. The purpose of this study was to 
verify and investigate hunger and hunger-related deaths after the Pretoria deal in Tigray, northern Ethiopia.

Methods  A cross-sectional study was conducted in nine districts and 53 IDP sites, which were randomly selected. 
All households with deceased family members were included and screened for perceived causes of death between 
November 2, 2022, and August 30, 2023. Suspected starvation deaths were further verified by the WHO-adapted 
verbal autopsy questionnaire to establish cause-specific mortality. Using a standardized cause-of-death list, three 
physicians assigned the causes of death, and disagreements over-diagnoses were settled by consensus. The Food and 
Nutrition Technical Assistance guidelines were also used to quantify household hunger status.

Results  Verbal autopsies were conducted for 72.2% (1946/2694) of deaths. Of these deaths, 201 (7.5%) in under-five 
children and 1205 (44.7%) in females were recorded. Deaths increased from 8.6% in March to 16.4% in July. A total of 
90.6% of deaths occurred at home. Starvation was the predominant cause of death across all ages (49.3%, n = 1329). 
About 94/155 (60.3%) in the IDP center and 1235/2539 (48.6%) in the community died due to starvation. Children 
under five had a higher risk of starvation-related deaths (OR = 1.7; 95% CI: 1.22–2.34). Females were also more likely to 
die by starvation than males. Large proportions of households (60.1%) had moderate or severe hunger.

Conclusion  Starvation was the leading cause of death across all ages in the study group. This reflects an expedited 
humanitarian response from aid agencies to prevent more deaths. Interventions, including the return of the displaced 
communities to their original homes, are needed to rescue those facing moderate to severe hunger.
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Background
Hunger and undernutrition are the greatest threats 
to public health, killing more people than HIV/AIDS, 
malaria, and tuberculosis combined [1]. Globally, about 
735  million people faced hunger in 2022 [2]. Each day, 
25,000 people, including more than 18,000 children, die 
from hunger and hunger-related causes [1]. Nearly 98% 
of worldwide hunger exists in underdeveloped countries 
and Africa takes the biggest share (20%), followed by Asia 
(8.5%) [2, 3]. Focusing on East Africa, hunger is expected 
to claim one life every second [1]. This is in contradiction 
to the fundamental right of human beings to have access 
to adequate food and the international law binding all 
nations to keep their citizens free of hunger [4, 5]. More-
over, it also erodes the global commitment to end hunger 
by 2030 [6].

Regrettably, this deprivation is not because of insuffi-
cient food production. But people are getting starved to 
death, with women and children paying the highest price, 
in the world of plenty, owing to uneven distribution and 
poor access to food while weather extremes, the COVID-
19 pandemic, and spiraling food prices all contribute; 
armed conflict is the main cause of hunger and malnutri-
tion [7, 8].

In many places, conflict and hunger are intertwined, 
one reinforcing the other, forming a vicious cycle that is 
hard to break [9]. Conflict precipitates hunger in many 
ways, all of which were apparent in the war on Tigray, 
Northern Ethiopia. Fighting disrupts environmental 
security and hinders access to farmland and food pro-
duction [10]. It also prevents access to markets and inter-
feres with the flow of commercial food commodities and 
humanitarian aid, limiting access to sufficient food sup-
pliesm [11, 12]. Combatants to the fighting burn har-
vest steal or slaughter livestock, intentionally loot and/
or destroy food stocks, seed crops, and other productive 
assets [9, 10, 12, 13]. Warring parties systematically cause 
mass displacement of civilians by burning their houses 
and properties [10, 14]. Moreover, hunger is a weapon of 
war through the deliberate killing of humanitarian work-
forces and the blockade of humanitarian corridors [11, 
15]. Conversely, hunger can also lead to violence and fuel 
conflict. For instance, displacement could result in strain-
ing over the resources of the host communities and cause 
tension and violence [10].

Given that the link between conflict and hunger is 
multidimensional, it is essential to ensure a strong nexus 
between humanitarian assistance, development, and 
peace-building activities to break this cyclical relation-
ship and sustainably rehabilitate the community [16]. 
Specifically, regarding the situation in Tigray, the ces-
sation of hostilities occurred following the signing of 
the Pretoria peace deal on November 2, 2022, between 
the Government of the Federal Democratic Republic of 

Ethiopia and the Tigray People’s Liberation Front (TPLF), 
marking a significant milestone [17].

However, the effort to sustain this peace accord 
through humanitarian assistance and high-impact devel-
opmental interventions to transform the livelihood of the 
community is meager. There was a noticeable delay in the 
resumption of aid; the flow after resumption was infre-
quent and inadequate; the distribution process was tardy; 
and since April 2023, there has been a complete aid sus-
pension over allegations of aid diversion [18, 19]. Alto-
gether, the post-war engagement is insufficient to address 
the food shortage legacy of the active fighting. Hence, 
hunger is continuing in its worst form, and death reports 
are mounting concerning it.

Referring to Tigray’s Disaster Risk Management (DRM) 
Commission, Addis Standard [20], Reuters [21], Asso-
ciated Press (AP) [22], and The Telegraph [19] have 
reported hunger deaths among more than 700 people. 
Unpublished research findings from Mekelle Univer-
sity also uncovered 165 deaths in seven internally dis-
placed people (IDP) camps [19]. The claimed death rate 
is understated in light of the following reality on the 
ground. Ethiopia as a nation is in a state of serious hun-
ger as per the global metric (GHI 27.6, ranking 104th 
out of the 121 countries) [23]. The war on Tigray has left 
5.4  million people food insecure, with a considerable 
number of them in a reportedly famine-like condition 
[22]. A recent systematic study conducted by the Tigray 
Health Research Institute (THRI) discovered severe food 
insecurity being pervasive in two-thirds of households 
(66.9%), with half of the households (50.1%) having no 
food to eat at home. Moreover, 38% of the under-five 
children studied were acutely malnourished, with severe 
acute malnutrition ensuing in 9.2% of them [24]. Overall, 
surpassing the 15% Global Acute Malnutrition (GAM) 
rate as a threshold for a widespread emergency and the 
18% point increase (from 10% in 2019 to 28% in 2022) in 
children of Tigray [25], we expect more hunger deaths to 
unfold.

Generating the hunger death statistics will be useful 
in updating the international community about the food 
and nutrition security status of the community to influ-
ence the aid agencies toward the resumption of humani-
tarian aid and other pertinent services essential to the 
debilitated community.

Therefore, the objective of this study was two-fold:

1.	 Verify and investigate hunger and hunger-related 
deaths among the study communities.

2.	 Explore the community level of risks for death due to 
hunger.
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Methods and materials
Study area
The study was carried out in nine woredas, namely, Bora, 
Samre, Seharti, DeguaTemben, Quolatemben, Rural 
Hawzien, Rular Adwa, Zana, and Laelay Qoraro. All IDP 
centers in Maichew, Mekelle, AbiAdi, Adigrat, and Shire 
were also part of the study setting (Fig. 1). More than five 
million people reside in the region, with rural inhabitants 
constituting 81.5% of the total population. The region 
has 1,165,575 households (HH), averaging 4.4 persons 
per household; this includes 3.4 persons per household 
in urban areas and 4.6 persons per household in rural 
areas. Prior to the conflict, the region had 712 health 
posts, 214 health centers, and 38 hospitals, which com-
prised one specialized hospital, fifteen general hospitals, 
and twenty-two primary hospitals. Additionally, there 
were 629 private health facilities, resulting in a healthcare 
coverage of 92%. There are close to one million internally 
displaced people in the region residing in 94 IDP centers.

Study design and period
We conducted a cross-section survey to verify starvation 
suspected deaths among individuals who have died since 
the Pretoria peace agreement from November 02, 2022, 
until July 30, 2023. Data were collected from August 15 
to 29, 2023.

Study population
All households with deceased family members were eli-
gible for inclusion in the study. This inclusive approach 

facilitated a comprehensive examination of mortality 
within the community, enabling a deeper understanding 
of the factors contributing to these losses.

Sampling technique and sample size
Initially, we had the plan to assess and verify all causes of 
death from all accessible (76) districts of Tigray. However, 
due to budget constraints, we opted to randomly select 
nine districts. In the selected woreda, all Tabias were cen-
sused to trace for deaths of any cause in the community. 
Besides, we included 53 IDP centers in five big towns 
(Fig. 2). In each selected woreda, all causes of death were 
enrolled, screened, and verified accordingly. A total of 
2694 deaths were identified from the study area.

Fig. 2  Diagrammatic representation of the research method to verify sus-
pected starvation deaths in Tigray, northern Ethiopia

 

Fig. 1  Study districts from the Tigray Administrative Region, Northern Ethiopia
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Screening approach for cause of death
The screening for causes of death in the study employed a 
systematic approach involving households with deceased 
family members. Initially, all deaths were identified 
within each Tabia, the smallest administrative unit, and 
subsequently screened for perceived causes, with a par-
ticular emphasis on suspected starvation-related deaths 
using a screening tool (S1 cause of death screening tool, 
HHS and verbal autopsy questionnaire). This process 
included the application of a verbal autopsy question-
naire to validate suspected cases, enabling the collection 
of detailed information from caregivers regarding the cir-
cumstances surrounding each death. This methodology 
was similarly applied to confirm deaths attributed to star-
vation among internally displaced persons (IDPs) during 
the specified timeframe.

Data collection procedure
Fifty trained health professionals utilized the VA tool 
to conduct individual household visits to the families 
of deceased individuals. During these visits, they inter-
viewed family members or close relatives and collected 
data electronically using smartphones. We collected pri-
mary data on socio-demographic information, feeding 
status and clinical data of the deceased, and hunger risk 
of household (HH). Data collection was made using face-
to-face interviews with family members of the deceased. 
During the field investigation, we first met woreda health 
office/social affairs to record the number of deaths; 
then we interviewed family members of the deceased 
to screen the nutritional situation (food intake) of the 
deceased one month before death. We also conducted a 
verbal autopsy to verify starvation-related deaths among 
households with suspected ones. All households were 
also screened with a deceased for current hunger using a 
household hunger scale. For further clarity and trustwor-
thiness of the data collected, GPS data were taken from 
each household.

Data collection tool
We utilized Verbal Autopsy (VA) Questionnaires adapted 
from guidelines for investigating suspected starvation 
deaths. This tool was developed by the Hunger Watch 
Group of Jan Swasthya Abhiyan (JSA) and the Public 
Health Resource Network (PHRN) of India [26]. The 
adaptation of the questionnaire draws from WHO guide-
lines while integrating local knowledge and practices to 
enhance its applic uh ability and effectiveness in low-
resource settings where formal medical records may not 
be available [26]. The questionnaire is not only scientifi-
cally robust but also more relevant to allow for accurate 
data collection regarding the circumstances surrounding 
starvation-related deaths.

The VA questionnaire had major sections such as (1) 
Personal identification details, (2) Family food supply-
related information, and category-wise status of food 
items being consumed by the family, (3) Individual 
dietary history during the week and the month before 
death, (4) Unnatural food consumption patterns such 
as begging or borrowing food, consumption of unusual 
foods such as leaves of plants, forest tubers, (5) Signs and 
symptoms during the last illness, as well as any medical 
records and prescriptions, (6) Physical appearance at the 
time of death (S1 cause of death screening tool and verbal 
autopsy questionnaire).

Outcome ascertainment
We used the Physician-coded verbal autopsy (PCVA), 
which is the most widely used method which was mainly 
developed to offer information on the cause of death in 
communities where there was very limited access to 
healthcare and medical certification of causes of death 
[27, 28]. In such situations, the only viable source of 
information on the terminal illness is from caregivers of 
the deceased, most often the family members. Hence, 
the information collected on the symptoms suffered and 
signs observed was given individually and independently 
to a panel of physicians to ascertain the probable cause of 
death.

The panel of physicians employed verbal autopsies 
for all deaths occurring in individuals older than one 
month. To ascertain the probable cause of death, each 
verbal autopsy (VA) questionnaire was interpreted inde-
pendently by a panel of three physicians who had prior 
experience with VA tools, thereby facilitating their effec-
tive participation in the study. The involvement of a panel 
helps mitigate individual biases and discrepancies that 
may arise when a single physician interprets the data. The 
physicians in the verbal autopsy assessment panel (who 
did not communicate with each other about their opin-
ions) filled in a VA analysis table for their convenience, 
and then wrote their opinions on the probable immediate 
and underlying causes of death of the individual. The final 
opinion was arrived at based on the level of agreement 
among the three independent medical opinions. In case, 
all three of the doctors in the assessment panel opine that 
the underlying cause of death has been ‘Starvation’, then 
the final opinion states that the ‘most probable’ cause of 
death is attributable to ‘Starvation’.

The final opinion states ‘probable’ in case two of the 
three doctors agree on the nexus between starvation and 
subsequent death and possible if only one of the doctors 
in the panel mentions starvation as a probable cause of 
death. In case all three doctors opine that the disease or 
condition of death is not related to ‘Starvation’, the final 
opinion states that the cause of death is unrelated to 
‘Starvation’.
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Household hunger scale measures
The Household Hunger Scale (HHS) is a scientifically val-
idated tool designed to measure household hunger, spe-
cifically targeting severe food insecurity [29]. It is derived 
from the broader Household Food Insecurity Access 
Scale (HFIAS) and utilizes the last three questions of the 
HFIAS (Q7, Q8, and Q9) to assign a score that reflects 
the level of hunger, ranging from no hunger to severe 
hunger. The selection of these questions is based on their 
consistent interpretation across various cultural contexts 
and their focus on severe food insecurity experiences, 
ensuring that responses accurately represent comparable 
levels of food deprivation [30]. A significant strength of 
the HHS lies in its validation for cross-cultural use, which 
facilitates meaningful comparisons across diverse popu-
lations and settings. This capability is crucial for identify-
ing areas in need of resources and interventions, as well 
as for monitoring and evaluating food security policies 
and programs. Overall, the HHS effectively captures the 
severity of hunger in a manner that is both reliable and 
relevant across different sociocultural environments [29].

Thus, we used the three occurrence and three fre-
quency questions to estimate the level of hunger in the 
households assessed (S1 cause of death screening tool, 
HHS and verbal autopsy questionnaire). The total scores 
in HHS range between zero and six. Households with 
0–1, 2–3, and 4–6 scores were classified as having little or 
no hunger, moderate hunger, and severe hunger, respec-
tively [29, 31]; then, the prevalence of household food 
with hunger was calculated after categorizing households 
into respective groups.

Operational definitions
Suspected starvation death
Any death where family members report that the 
deceased had significantly reduced food intake due to 
non-availability of food, during the month before death.

Starvation deaths
refer those deaths that have been identified as resulting 
from starvation or acute malnutrition, particularly in 
children under the age of fifteen.

Data quality management
An assessment tool was prepared by the research team 
and translated into Tigrigna, the local language. We 
trained health professionals for four days about the tool, 
study objective, method of data collection, and consent 
procedures. The research team closely supervised the 
data collection process. After the final editorial of the 
assessment tool, it was transferred into the ODK elec-
tronic questionnaire. Each questionnaire was checked 
visually for completeness and consistency daily. Data 
were collected using ODK/Smartphone. For further 

clarity of the data collected, the villages where data were 
collected were spotted by GPS. Every day raw data on 
the fieldwork was monitored and evaluated by the super-
visors. All data were submitted daily and stored in the 
database. Data collection and physician interpretation of 
VA data were done simultaneously.

Data analysis
Stata version 16 was used for all analyses. Data were 
assessed for errors and missing values. Once the data was 
cleaned and processed, we made a descriptive analysis to 
determine the proportion of people who were suspected 
of starvation and were verified by the verbal autopsy. Fre-
quency tables and percentages are used to give the results 
summary. To ascertain the possible association between a 
few important socio-demographic characteristics and the 
causes of death connected to hunger, a bivariate analy-
sis was conducted. This involved using the independent 
T-test for continuous variables and the Chi-square test 
for categorical variables. We determined statistical sig-
nificance at a p-value of < 0.05.

Results
Socio-demographic characteristics
From November 2023 to July 2023, a total of 2694 deaths 
were registered by the nine districts of Tigray. From a 
total of 2694 deaths reported, 1946 (72.2%) verbal autop-
sies were performed, and 1875 (96.4%) of these were 
assigned the root cause of death. The total deaths that 
occurred in the neonatal period were 3.6%, n = 98. About 
201 (7.5%) deaths occurred in under-five children. The 
highest deaths occurred during the age group of 76 and 
above (22.9%, n = 617). There were higher numbers of 
male than female deaths, with 1489 (55.3%) males and 
1205 (44.7%) females.

There is a considerable variation in the number of 
deaths reported across the districts of Tigray. The high-
est proportions of deaths were reported in the rural dis-
tricts of Hawzien 381 (14.1%) and Adwa 372 (13.8%). But 
the crude mortality rate was highest in D/Temben (1568 
per 100,000) and lowest in L/Qoraro (228 per 100,000) 
(Table 1).

The monthly pattern of death is depicted in Fig.  3, 
revealing that nearly 50% of total deaths occurred dur-
ing the last four months of the study period (April, May, 
June, and July). Although the temporal patterns of death 
before and after aid suspension did not demonstrate a 
statistically significant difference (independent t-test: 
p-value = 0.23, mean difference = -39.45), there was a 
notable increase in mortality from April to July, with the 
highest proportion of deaths reported in July at 16.4% 
(n = 307).
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Place of death
More than nine out of ten deaths (90.6%) occurred at 
home. But the proportion of deaths at a health facility 
was only 6.8%, while En route, it was 1.5% (Fig. 4). In this 
study, the verbal autopsy system is shown to be an effec-
tive tool in this context, where the bulk of deaths take 

place outside of a medical facility and mortality data is 
limited.

Specific causes of death
From a total of 1946 deaths that were verbal autop-
sies performed, starvation was the predominant cause 
of death across all ages (68.3%, n = 1329). A total of 94 
(72.3%) of the deceased people from the IDP centers and 
1235 (68.0%) residents from the nine districts died of 
starvation. Thus, of a total of 2694 deaths reported in the 
study area, about 94/155 (60.3%) in IDP and 1235/2539 
(48.6%) in the community were due to starvation. Next 
to starvation, other diseases such as infectious disease, 
single and multi-organ failure, and anemia were also 
reported as the highest causes of death in the study area. 
Higher starvation-related deaths occurred in under-five 
children, but it was the highest in the age group of 66 and 
above (Fig. 5).

By considering the 15–49 years old people as a refer-
ence category, the association of hunger death in children 
under five was found statistically significant (OR = 1.7; 

Table 1  District variation of the deceased from November 2022 to June 2023, Tigray, Northern Ethiopia
Name of weredas Number of 

population
Total death Hunger death Death rate _all 

causes_P100K
Death rate _ hun-
ger _P100K

Hunger 
death rate 
from all 
deaths (%)

Samre 64,669 214 116 331 179 54.2
Seharti 86,374 326 166 377 192 50.9
D/Temben 16,643 261 144 1568 865 55.2
Bora 33,452 229 140 685 419 61.1
Hawzen Rural 113,410 381 142 336 125 37.3
Adwa Rural 120,000 372 142 310 118 38.2
Kola Temben 85,986 279 127 324 148 45.5
L/Qoraro 72,760 166 90 228 124 54.2
Zanna 71,571 311 177 435 247 56.9
Mekelle IDP 49,712 14 6 28 12 42.9
Miachew IDP 350 2 0 571 0 0.0
Adigrat IDP - 10 3 - - 30.0
Abiadi IDP 8136 34 18 418 221 52.9
Shire IDP 39,931 95 57 238 143 60

Fig. 4  Place of death

 

Fig. 3  Monthly variation of deaths
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95% CI: 1.22–2.34). The association was also statistically 
significant in the age category of 50 and above years. 
Deaths due to starvation were more likely to occur in IDP 
(OR = 1.7; 95% CI: 1.22–2.34) compared to at commu-
nity level. Regarding sex, females aged 5 to 14 were more 
likely to die from hunger than males (p = 0.044) (Table 2).

A total of 16,342 deaths were estimated with a 95% CI 
of 15,718–16,987, when the total death is projected to 
reach 76 accessible woredas of Tigray with a total esti-
mated population of 4,858,845 (projected from the 2015 
census). Of all deaths, 7,949 were due to starvation, with 
a 95% CI of 7531–8411.

Specific cause of death by age group children
Table  3 summarizes the various causes of death among 
children in the study area. Approximately 201 deaths 
(7.5%) occurred in children under five years of age (1–59 
months). Across all ages (children from 28 days to 15 
years of age), the main causes of death were severe acute 
malnutrition (immediate cause: 12.6%; underlying cause: 
83.8%). Those were followed by severe dehydration, 

hypovolemic shock, and multi-organ failure. From the 
total number of people whose verbal autopsies were 
performed, about 11.3% (male) and 15.3% (female) died 
of severe acute malnutrition during this age. Relatively, 
malaria (0.4%) was contributing to low death rates among 
children. About 51 (22.1%) of all deaths were classified as 
indeterminate.

Adults
Table  4 presents the immediate and underlying causes 
of death among adults. From age 15 onwards, starva-
tion was the most common underlying cause of death 
among adults (83.9%, n = 1046). At this age, people 
died of causes related to single and multi-organ fail-
ure as immediate causes (41.0%, n = 617), anemia, and 
hypoxia (6.9%, n = 104). Respiratory failure, pneumonia, 
and tuberculosis had a high contribution to the death 
of people in the study area. Relatively, malaria was also 
found to be a lower cause of death (0.4%, n = 6) among the 
study groups. About 40 (2.7%) and 31 (2.1%) of all deaths 

Table 2  Factors associated with hunger deaths in the study area
Variable Categories Hunger death Non-hunger death OR 95% CI p-value
Age (years) <5 107 94 1.69 1.22 2.34 <0.001

5-14 54 88 0.9 0.63 1.33 0.644
15-49 229 341 1 - - -
≥50 934 689 2.01 1.63 2.45 <0.001

Sex difference across age groups <5 Female 51 46 0.95 0.54 1.65 0.857
Male 56 48 1 - - -

5-14 Female 29 32 2.03 1.02 4.04 0.044
Male 25 56 1 - - -

15-49 Female 115 173 1.32 0.95 1.82 0.097
Male 114 226 1 - - -

≥50 Female 407 306 0.97 0.79 1.18 0.737
Male 527 383 1 - - -

Community-IDP deaths IDP 94 61 1.63 1.17 2.27 0.004
Community 1235 1304 1 - - -

Fig. 5  Starvation-related deaths based on age
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had indeterminate and not available causes of death, 
respectively.

Household hunger and food security conditions
Analysis of the Household Hunger Scale (HHS) shows 
that large proportions of households (60.1%) had mod-
erate or severe hunger. As illustrated in Fig. 6, based on 
responses to questions in the HHS, about 7.3% of house-
holds reported experiencing severe hunger, which is 
often having no food of any kind in the house. Members 
of households often go to sleep hungry because there is 
not enough food, and they often go without access to 
food for a whole day and night in the last 30 days preced-
ing the survey.

Participants expressed that they continue their lives 
without eating all day long due to a lack of money and 
access to food. One month before the death, about 1797 
(66.7%) of households or deceased people were often 
deprived of food, and 945 (35.1%) of households or 
deceased people often had to eat foods that they didn’t 
want to eat because of a lack of resources to meet their 
needs. Similarly, 1811 (67.2%) of the household or the 
deceased often have to eat fewer meals than normal in a 
day because there is not enough food. More than 60% of 
the respondents distress the sale of cattle, vessels (goods), 
and other belongings to obtain food. Similarly, 89.1% 
(1527) of the deceased were not taking sufficient food to 
satisfy their hunger. Nearly 25% (421) of the deceased had 
to eat unusual or ‘famine’ foods (such as roots, tubers, 
leaves, etc.) (Table 5).

One month before death, only 71% (1222) of the 
deceased had the opportunity to eat in the morning. 
While about 56.3% (964) and 45.5% (780) of the deceased 
were not able to eat at noon and evening, respectively 
(Fig. 7).

Discussion
In this study, a verbal autopsy system was used to iden-
tify the causes of deaths among the study groups, after 
the periods of the Pretoria peace agreement between the 
government of the federal democratic republic of Ethio-
pia and the Tigray People’s Liberation Front (TPLF) [32]. 
To the best of our knowledge, this study is the first to 
estimate hunger-related deaths across the country.

Deaths from all causes recorded in the study areas was 
rising sharply after the aid suspension, almost doubling 
from 159 in March to 307 in July. The death rate among 
the study groups that we observed was high and crossed 
even the emergency threshold of two deaths per 10, 
000 people per day [33], during November, May, June, 
and July. The high burden of deaths was similarly noted 
among young children in camps for internally displaced 
people in southern Somalia [34]. Although Somalia has 
the highest rate of starvation deaths by country in Africa 
and in the world, with a rate of 42.27 deaths per 100,000 
people [35], the number of death due to hunger were 
higher in our study subjects. This higher rate of death 
is often attributed to the food insecurity caused by the 
northern Ethiopian wars in the country [36].

Table 3  Immediate and underlying causes of death among children
Disease condition/abnormality Frequency

Immediate (%) Underlying (%)
Severe acute malnutrition (SAM) 29 (12.6) 129 (83.8)
SAM+ (Pneumonia, diarrhea/dysentery, sepsis) - 7 (4.5)
Meningitis 4 (1.7) -
Pneumonia 8 (3.5) 7 (4.5)
Severe dehydration, hypovolumic shock, shock 31 (13.4) -
Infection 19 (8.2) -
Malaria 1 (0.4) 1 (0.6)
Anemia and hypoxia 10 (4.3) 2 (1.3)
Respiratory failure 25 (10.8) -
Seizure - 1 (0.6)
Multi-organ failure 32 (13.9) 1 (0.6)
AGE - 4 (2.6)
CHF - 4 (2.6)
Cardiac arrest 4 (1.7) -
Hypoglycemia 15 (6.5) -
Rabies 1 (0.4) -
Acute gastroenteritis 1 (0.4) -
Cancer - 1 (0.6)
Undefined cause of death 51 (22.1) -
Total 231 (100) 154 (100)
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The patterns of mortality increased during May and 
June and reached the highest proportion of deaths during 
the month of July. This might be also explained that there 
has been a complete suspension of food aid by the United 
States and United Nations, since April 2023 [18, 19]. 
The prevalence of global acute malnutrition (GAM) has 
surpassed the emergency threshold, indicating a critical 
situation that contributes to mortality rates [25]. Accord-
ing to a Smart survey [37], GAM levels exceeding 15% are 
indicative of a nutritional emergency, which aligns with 

the observed patterns of increased mortality during this 
period. Hence, hunger is continuing in its worst form, 
and death reports are mounting concerning hunger [18, 
20, 21]. Thus, to address the severe food shortages and 
prevent further loss of life from starvation, the situation 
in Tigray highlights the urgent need for sustained inter-
national aid.

The place of death can be determined by human 
resource limitations, poor infrastructure, and insufficient 
equipment and supplies [38].The present study showed 
that more than 90% of deaths occurred at home, whereas 
the proportion of deaths that occurred in a health facil-
ity was only 6.8%. Similarly, higher numbers of deaths at 
home were reported from different countries of the world 
[39–42]; but the numbers of deaths at home were high-
est in our study. This is not surprising, given the lack of 
transport access and medical equipment, the insufficient 

Table 4  Immediate and underlying causes of death among 
adults
Disease condition/abnormality Frequency

Immedi-
ate (%)

Under-
lying 
(%)

Starvation 118 (7.8) 1046 
(83.9)

Single-organ failure (Cardiac arrest, CHF, HHF, MI, 
RF, LF, CNS)

403 (26.8) 49 (3.9)

Multi-organ failure 214 (14.2) 1 (0.1)
Anemia + hypoxia 104 (6.9) 4 (0.3)
Infection 116 (7.7) 8 (0.6)
Respiratory failure 101 (6.7) -
Dehydration, hypov, septic shock, shock, electro-
lyte imbalance

92 (6.1) 1 (0.1)

Acute Kidney Injury 24 (1.6) 3 (0.2)
Diabetes, DKA, HHS, Hypoglycemia 74 (4.9) 8 (0.6)
Hypertension and stroke 12 (0.8) 7 (0.6)
Cancer 17 (1.1) 17 (1.4)
Tuberculosis 39 (2.6) 5 (0.4)
Pneumonia 35 (2.3) 19 (1.5)
Asthma 4 (0.3) 3 (0.2)
Meningitis 15 (1.0) 1 (0.1)
Malaria 6 (0.4) 1 (0.1)
Chronic liver disease 6 (0.4) 5 (0.4)
Chronic kidney disease 3 (0.2) 4 (0.3)
PUD and upper GI bleeding 15 (1.0) 6 (0.5)
Acute abdomen (BOO, intestinal obstruction, 
acute bowel obstruction)

8 (0.5) 4 (0.3)

Bleeding 8 (0.5) -
Thyrotoxicosis/Goiter 4 (0.3) 1 (0.1)
Obstetric-related complications (PPH, bleeding 
2ry PPH)

2 (0.1) 3 (0.2)

Others (Epileptic seizure, fat metabolism, head 
mass, Hypothermia, Bone tumor, upper airway 
obstruction…)

7 (0.5) 2 (0.2)

Immunosuppression - 3 (0.2)
Aging - 4 (0.3)
Diarrheal diseases/Dysentery - 8 (0.6)
Gastroenteritis 6 (0.4) 18 (1.4)
Other chronic medical illnesses - 16 (1.3)
Undefined cause of death 40 (2.7) -
NA 31 (2.1) -
Total 1504 

(100.0)
1247 
(100.0)

Table 5  Information about contextual factors interrelated to 
deaths
Contextual factors Frequency Per-

cent 
(%)

One month prior to the death, the household/
deceased is often deprived of food.

1797 66.7%

One month prior to the death, the household/ 
deceased often has to eat foods that they didn’t 
want to eat.

945 35.1%

One month prior to death, the household/ de-
ceased often has to eat fewer meals in a day.

1811 67.2%

One month prior to the death, the household/ 
deceased often has to eat a smaller meal than 
they needed.

1841 68.3

Distress sale of cattle, vessels (goods), imple-
ments, and other belongings to obtain food.

1072 62.5

Did the deceased severely thin or wasted? 1653 61.4
Daily food intake during the month prior to 
death was insufficient to satisfy hunger.

1527 89.1

Unusual or ‘famine’ foods being eaten (roots, 
tubers, leaves)

421 24.6

Fig. 6  Hunger status of households in Tigray, northern Ethiopia
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number of health care providers, and the stock-out of 
drugs at the health facilities could result in the highest 
deaths of people at home. In this study, the war on Tigray 
was causing the wanton destruction of health facilities, 
with no medical equipment, no availability of drugs, and 
an insufficient number of health workers [25, 43]. How-
ever, more deaths at health facilities were reported from 
other parts of Ethiopia [44] and Angola [45].

Despite pledges from world leaders that famine will 
never occur again in the twenty-first century, the threat 
of famine is once again imminent in Tigray, Northern 
Ethiopia. The second goal of the Sustainable Develop-
ment Goals (SDG 2), established by UN Member States, 
aims to achieve zero hunger by 2030, specifically target-
ing food security and improved nutrition [46]. However, 
the current study reveals that starvation was the leading 
cause of death among both children and adults, account-
ing for 68.3% of total deaths. This alarming figure under-
scores the severe impact of food insecurity, which has 
been exacerbated by ongoing crises [47]. Our findings 
contrast with global trends where other causes dominate 
mortality statistics. For instance, tuberculosis and cere-
brovascular diseases are reported as leading causes in 
other parts of Ethiopia [39], while diarrheal diseases and 
measles are prevalent in Somalia [34], In Gambia, acute 
respiratory infections and diarrheal diseases are signifi-
cant contributors [42], and in Angola, communicable 
diseases and injuries are prominent [45]. In Bangladesh, 
circulatory system diseases, diarrhea, and malignancies 
rank among the top causes of death [48, 49].

Findings from a previous study conducted in Ethio-
pia [50], reported that the median age at death was at 70 
years. However, in the current study, we found the high-
est deaths at both adult age and children. Deaths due to 
starvation were more likely to occur in children under 
five (OR = 1.7; 95% CI: 1.22–2.34). This is due to the fact 
that poverty, susceptibility, and the global health chal-
lenge of malnutrition all have an impact on the burden of 
malnutrition on children from the poorest communities 

[51]. Although Dyson [52] reported a female survival 
advantage observed in famines, our findings indicate that 
females were more likely to die from hunger than males. 
Women frequently eat the least in war-torn nations, 
making sacrifices for their families; and overall gender 
inequality, which includes unequal treatment and prac-
tices creates women in a cycle of disadvantage and pov-
erty making them more susceptible to hunger [53]. The 
prevalence of starvation-related deaths among internally 
displaced persons (IDPs) is significantly higher than in 
community settings, with an odds ratio (OR) of 1.7 (95% 
CI: 1.22–2.34), indicating that IDPs are more likely to 
succumb to starvation. This phenomenon has been doc-
umented in various studies, including one from Eastern 
Chad [54], which highlights the exacerbating factors of 
stress, disease, and inaccessibility to food in these vulner-
able populations. The displacement of populations intro-
duces new health risks, including exposure to unfamiliar 
diseases and a deterioration in nutritional status [55].

Our findings revealed that more than 60% of the house-
holds suffered from moderate or severe hunger. The 
proportion of households with moderate or severe hun-
ger was higher compared to the prewar (3.3%) and even 
during the war period (35.9%) [31], it increased above 
24–50% points suggesting that things are getting worse 
than before and the severity of hunger increase after the 
cessation of hostilities in Tigray, Northern Ethiopia. The 
majority of the households expressed concern that they 
might not have enough food and would not be able to eat 
their favorite dishes. In addition, families were forced to 
eat fewer food varieties, smaller meals, and foods they 
did not want to eat. It was also reported that unusual or 
‘famine’ foods (such as roots, tubers, leaves, etc.) were 
being eaten by the households. It is important to high-
light that these dietary changes not only increase the risk 
of undernutrition and underweight but can also contrib-
ute to micronutrient deficiencies, which have significant 
health impacts even in the absence of being underweight.

Fig. 7  Number of meals, the deceased had in a day
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Quite a significant proportion of households passed 
the entire day and night without eating anything and had 
no food at all. Only 43.1% of the deceased people/house-
hold shad the opportunity to eat both breakfast and din-
ner during the day. By the same token, only18.6% were 
able to eat breakfast, lunch, and dinner. This finding is in 
contradiction to the goals of the 2030 agenda for sustain-
able development to end hunger, achieve food security, 
and improve nutrition [46]. The declarations issued by 
the UN specialized agencies state the universal right to 
food; the Universal Declaration of Human Rights states 
the right to an adequate standard of living, which ensures 
health and well-being, including food [55]. Thus, urgent 
freed humanitarian access can be considered as a short-
term remedy to get food access to the poor in need com-
munities in Tigray, northern Ethiopia.

Strengths and limitations of the study
Strengths of this study include the use of experienced 
health workers as data collectors who were backed up by 
a strong supervision team. The use of digital data gather-
ing using standard Smartphone/ODK for administering 
the verbal autopsy questionnaire helped to streamline 
and speed up the interviewing process. The use of a pre-
tested questionnaire, which was adopted and designed 
from the WHO VA tool, was contextualized and trans-
lated into Tigrigna to assess starvation deaths. Interviews 
were also conducted in the subject’s home to reduce 
recall bias. Since, conducting interviews in a familiar and 
relevant location can help reduce recall bias by providing 
participants with contextual cues that enhance memory 
retrieval. Research indicates that environmental familiar-
ity can facilitate more accurate recollections, as it helps 
participants connect their memories to specific experi-
ences in that setting [56].

However, this study had the following limitations. 
First, it relied on respondents’ ability to accurately recall 
information about the deceased, which can introduce 
recall bias. Research indicates that the interval between 
death and the verbal autopsy (VA) interview significantly 
affects recall accuracy; longer intervals are associated 
with increased inaccuracies in reported causes of death 
[57]. Additionally, we acknowledge that the short dura-
tion of the study may not adequately account for seasonal 
variations in cause-specific mortality, which can be influ-
enced by factors such as food production and vector-
borne diseases.

Since the funeral ceremony is conducted in a religious 
area, church and mosque leaders were not communi-
cated; thus, the total number of deaths might be under-
estimated. The census or complete enumeration survey 
method was not applied. We were not also able to ver-
ify whether the neonates died of hunger or not. Despite 
efforts to improve the quality of the data, including 

ongoing training for data collectors and reviewer phy-
sicians, supportive supervision, and bringing in ICT 
experts for daily database control, the validity of the 
cause of death determined using VA could be impacted 
by a variety of factors, including the timing of the inter-
view, the interviewers’ skill, not being able to see the 
signs and symptoms of a deceased person by the inter-
viewer prior to death [50, 58].

Conclusion and recommendations
The findings of this study confirm the total deaths of 
people in Tigray, Ethiopia, after the Pretoria peace agree-
ment between the government of the federal democratic 
republic of Ethiopia and the Tigray People’s Liberation 
Front (TPLF). The findings of this study established star-
vation as the main cause of death in both the IDPs and 
the community, with statistically significant differences 
between the two settings. These differences may be 
attributed to exacerbating factors such as stress, disease, 
and inaccessibility to food, which disproportionately 
affect these vulnerable populations. The current house-
hold hunger rate in the study area was unacceptably high, 
suggesting more starvation deaths. Therefore, the study 
estimates the main causes of death and provides a more 
detailed picture of mortality in Tigray, northern Ethiopia, 
which can inform policy, response planning, and priority 
setting.

The findings reflect a serious humanitarian emergency. 
Continuous advocacy is expected from the govern-
ment side to save people’s lives in Tigray. An expedited 
humanitarian response is warranted from aid agencies 
to prevent more deaths. Moreover, rehabilitation activi-
ties, including the return of the displaced communities 
to their original homes, should be strengthened to rescue 
those facing moderate to severe hunger.
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