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Abstract
Background Poor maternal nutrition is a significant public health problem, especially in conflict-affected areas. 
Lactating mothers are particularly vulnerable due to increased nutritional demands. The recent conflict in the Tigray 
region has resulted in serious crises and disruptions, worsening maternal undernutrition.

Objective This study aimed to determine the post-war nutritional status of lactating mothers, in Tigray, Ethiopia, 
2024.

Methods A household-based cross-sectional study was conducted from January 16 to February 14, 2024, across 
six zones of Tigray, excluding the Western zone, which included 1245 lactating mothers with children under six 
months of age. Data were collected through a structured interview-based questionnaire designed in KoboToolBox. 
The collected data were managed and analyzed via Stata version 17 software. Descriptive statistics and bivariate and 
multivariable robust (modified) Poisson regression models were fitted to identify the factors associated with maternal 
undernutrition, after checking the necessary model assumptions. Adjusted prevalence rates with 95% confidence 
intervals were used as measures of effects and statistical significance.

Results The prevalence of undernutrition among lactating mothers was 55.2% (95% CI: 52.3–58.1). The proportion 
of undernourished lactating mothers was greater in rural areas (60.7%: 57.3–64.0) than in urban (41.8%: 36.5–47.2). 
The factors independently associated with maternal undernutrition included elementary education [aPR (95% C.I): 
1.1(1.01–1.3)], rural residence [aPR (95% C.I): 1.3(1.1–1.5)], iodized salt use [aPR (95% C.I): 0.9(0.8–0.99)], and low meal 
frequency [aPR (95% C.I): 1.3(1.2–1.5)].

Conclusions This study revealed a high maternal undernutrition prevalence among lactating mothers in Tigray in 
the post-conflict era. Therefore, interventions targeting educational opportunities, iodized salt use, and adequate 
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Introduction
Women have distinct nutritional requirements through-
out their lives, especially before and during pregnancy 
and while breastfeeding when nutritional vulnerability is 
greatest [1]. Compared with that of nonpregnant women, 
the daily energy needed during lactation increases on 
average from 450 to 500  kcal/day [2, 3], and even the 
energy requirements increase by 640 kcal/day during the 
first six months postpartum among women who practice 
exclusive breastfeeding [1].

Malnutrition among mothers remains a major concern 
in the area of global health, particularly in sub-Saharan 
Africa, which bears a large proportion of the disease-
related burden and impairs the health of both mothers 
and babies [4]. Undernutrition during pregnancy and lac-
tation, defined as insufficient nutrient intake in pregnant 
and lactating women, is an optimal and critical determi-
nant of adverse pregnancy outcomes such as pre-term 
birth, low birth weight, and poor growth and develop-
ment in newborns [5, 6]. The nutritional status of preg-
nant and lactating mothers is still inadequate in many 
regions of the world [1].

Breastfeeding women are at greater risk of malnutrition 
due to the extra nutritional demands during this period 
[7]. Achieving a balanced diet for lactating mothers 
becomes critical to benefit their selves and their infants 
[1, 4].

In Ethiopia, maternal undernutrition remains a major 
issue of concern, where according to the latest data, 
at least 18% of reproductive-aged women are under-
nourished at the national level [8]. According to various 
studies conducted in Ethiopia, the prevalence of under-
nutrition among lactating mothers ranges from 10.3 
to 51%, with the highest prevalence reported in Tigray 
[9–19].

The Tigray region of Ethiopia has endured a state of suf-
fering since early November 2020 due to conflict and its 
negative consequences for natural resources and humans 
[20–22]. The conflict has led to 3.2 million people being 
displaced; health and sanitation facilities and systems 
have been severely damaged; and economic disruptions 
have led to an increased prevalence of acute malnutrition 
among vulnerable groups, including breastfeeding moth-
ers [20, 22, 23]. However, the nutritional status of lactat-
ing mothers following the war in Tigray is not known 
or documented. Thus, the knowledge derived from this 
study will help fill the existing knowledge gap on malnu-
trition among lactating women in Tigray to implement 
effective maternal nutrition strategies in post-conflict 

settings. Besides, it will help in designing interventions 
and policies targeting maternal nutritional status and 
breastfeeding in general. Therefore, this study aimed to 
estimate the postwar nutritional status of lactating moth-
ers in the war-torn Tigray, Ethiopia.

Methods and materials
Study settings
The study was conducted in all zones of the Tigray 
region except the Western zone due to insecurity (Fig. 1). 
According to the projection of the 2007 population cen-
sus, the population of Tigray is approximately 7 million, 
and approximately 80% of the population comprises rural 
dwellers. Tigray had a well-established healthcare system 
before the start of the war in November 2020, with 1,011 
public health institutions. Public healthcare services in 
Tigray are provided through two referral hospitals, 14 
general hospitals, 24 primary hospitals, 231 health cen-
ters, and 743 health posts. However, more than 80% of 
health facilities were completely or partially damaged or 
looted during the war [20, 23]. This study was conducted 
from January 16–February 14, 2024.

Study design
A household-based cross-sectional study design was 
used.

Population
All lactating mothers in the six zones of the Tigray 
region composed the source population for this study. 
The selected lactating mothers who were lactating for 
less than six months in the selected districts of the six 
zones of the Tigray region composed the study popula-
tion. Households were the study units where a lactating 
mother was interviewed.

Sample size calculation and sampling procedures
The sample size was determined using a double propor-
tion formula using Epi-Info 7.2.5 software, with differ-
ent assumptions to achieve sufficient power to identify 
the differences that may exist and address non-response 
rates. A significance level of 95%, 90% power, 37% pro-
portion of undernutrition on exposure, 1.49 odds ratio 
between exposed and non-exposed individuals, and a 
non-response rate of 10% were used [18]. Consequently, 
a final sample size of 1245 was calculated and employed.

A multistage stratified sampling procedure was 
employed. First, the 78 accessible districts in the six 
zones of Tigray were stratified by rural-urban residence 
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into 51 rural and 27 urban districts. Then, 24 (16 rural 
districts and 8 urban districts) districts were randomly 
and proportionally selected. From each selected district, 
kebelles (the smallest administrative units) were selected 
proportionally. The proportional inclusion aimed for a 
30% inclusion rate of the kebelles within each district. 
The number of kebelles selected from each district was 
proportional to the district’s population size. Hence, 
78 total kebelles were randomly chosen from each dis-
trict, and random sampling was also performed for each 
kebelle. In this study, fifteen to twenty households were 
selected randomly from each of the kebelles using a list 
of the eligible households in the kebelles as a sampling 
frame. The sampling frame consisted of lactating mothers 
who had under six months old children.

Data collection tools and procedures
We collected quantitative data using a standard inter-
viewer-administered questionnaire, which included 
questions related to the sociodemographic characteris-
tics of the household/mother, obstetric-related charac-
teristics, nutritional characteristics of the mother, and 
water, hygiene, and sanitation (WASH) status. The study 
employed 8 experienced master’s degree holder super-
visors and 24 BSc holder data collectors with extensive 
experience in data collection.

Nutritional assessments
Mid-upper Arm Circumference measurements (MUAC) 
were used for quick screening of the nutritional status 
of lactating mothers among mothers who have children 
aged less than 6 months from the selected study com-
munities. The MUAC measurement is recommended for 
pregnant and lactating mothers with a cut-off point from 
21 to 23  cm, especially in emergency or humanitarian 
contexts when measuring weight and height may be dif-
ficult [24–26]. This study used a cut-off point of 23 cm. 
The measurement was taken by placing a non-stretchable 
MUAC tape on the non-dominant arm, usually the left 
arm, without clothing. The tape was placed at the mid-
point between the tips of the shoulder and elbow. The 
measurement was taken three times for each mother 
to ensure accuracy, and the average values were taken. 
The MUAC measurements were recorded to the nearest 
0.1 cm.

A questionnaire designed to measure food security 
status was adopted from the Food and Nutrition Tech-
nical Assistance Household Food Insecurity Access 
Scale guidelines [27]. The questionnaire consists of 27 
questions in total. The first nine questions are answered 
with a yes or no response after the respondent is asked 
to recall whether the condition in each occurrence ques-
tion occurred at any point in the past four weeks. If the 

Fig. 1 Illustrative map of the study area (Tigray), 2024
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respondent answered “yes” to a question about the occur-
rence of a certain condition, they were then asked how 
often it occurred in the past four weeks. The frequency 
options were “rarely” (one or two times), “sometimes” 
(three to ten times), and “often” (more than ten times). 
Based on these scores, the respondent’s level of food 
security was classified into one of four categories: food 
secured, mildly food insecure, moderately food insecure, 
and severely food insecure, which were ultimately dichot-
omized into food-secured and food insecure households. 
This tool is widely validated and has good reliability 
internationally including in Ethiopia.

Finally, the data were collected using the Kobo toolbox, 
which is designed to collect real-time data.

Variables of the study
Dependent variable
Undernutrition (Yes if the MUAC < 23 = Yes, and if the 
MUAC ≥ 23 = No).

Independent variables
Sociodemographic Maternal age, educational status, 
occupational status, marital status, and family size.

Obstetrics related Parity, gravidity, antenatal care visit, 
current use of family planning, ever use of family plan-
ning, and place of delivery,

Nutrition-related Nutritional counseling, Iron folic acid 
(IFA) intake, household salt, number of meals, and house-
hold food security (HHFS).

Water, sanitation, and hygiene-related Basic sanita-
tion, water source, handwashing, and water treatment 
practices.

Data quality assurance
A standard questionnaire was prepared in the English 
language, and translation to the local language (Tigri-
gna) and back-translation to English was done. Extensive 
training was provided to the supervisors and data collec-
tors on the data collection procedures, sampling proce-
dures, appropriate MUAC measurements, and the ODK/
KoboToolBox applications. We pre-tested the question-
naire using Kobo collect in the field, and necessary modi-
fications were made accordingly.

The Kobo toolbox helped us collect real-time data to 
monitor the progress and any errors on time on the cen-
tral server. In addition, the automated check-in features 
such as skip logic, constraints, and other data validation 
rules enabled us to collect accurate data. Moreover, there 
was strict field supervision to check the completeness 
and consistency of the completed questionnaires. After 

data collection, rigorous data cleaning is conducted to 
increase the quality of the data.

Data management and analysis
We exported the data collected through Kobo to Stata 
version 17 software for data cleaning, management, 
and analysis. Descriptive statistical analyses such as fre-
quency, proportion, mean, and standard deviation, were 
initially performed. Cross-tabulation of the dependent 
variable with each independent variable was performed.

Robust (modified) Poisson regression was used to iden-
tify the factors associated with maternal nutritional sta-
tus. We preferred the robust Poisson regression model 
over the convenient logistic regression model because 
it directly provides the prevalence rate as a measure of 
effect. This measure of effect is more straightforward to 
interpret and communicate in survey (prevalence) stud-
ies [28, 29].

Binary robust(modified) Poisson regression was fit-
ted for each independent variable to select candi-
date variables for the final model. A P-value < 25% was 
used as a cut-off point to select candidate variables 
for the final regression model. Finally, a multivariable 
robust(modified) Poisson regression model was used to 
identify the independent factors associated with maternal 
nutritional status using an adjusted Prevalence rate (aPR) 
and 95% Confidence Interval (CI). The model fitness was 
checked using different techniques, which revealed that 
there was no overdispersion suggesting the model fit the 
data well (deviance goodness-of-fit = 739.5, P-value = 1; 
Pearson goodness-of-fit = 536.5, p-value = 1).

We checked for multicollinearity among the indepen-
dent variables using variance inflation factor (VIF) statis-
tics, and there was no problem (1.03–6.57).

Results
Among the 1245 targeted lactating mothers, 1199 lac-
tating mothers were interviewed, resulting in a 96.3% 
response rate. Although the nonresponse rate is low, the 
reasons for the nonresponse rate were due to the absence 
of repeated visits and the refusal to participate.

Socio-demographic characteristics of the lactating 
mothers
The mean age of the lactating mothers was 28.5 
(SD = 6.14), and more than half (59.6%) of the lactating 
mothers were aged 15–24 years, both in urban (36.9%) 
and rural (59.7%) areas. Concerning educational status, 
(41.4%) of the lactating mothers from rural areas had 
only an elementary education, whereas more than half 
(57.9%) of the lactating mothers from urban areas had 
a secondary education or higher. Additionally, approxi-
mately 58.8% of the lactating mothers from rural areas 
had five or more families, whereas approximately 54% of 
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the mothers from urban areas had fewer than five fami-
lies (Table 1).

Obstetric-related characteristics of the lactating mothers
The majority of the mothers (65.9%) were multigravida, 
with 538 (63.1%) in rural areas and 252 (72.6%) in urban 
areas. Similarly, nearly two-thirds (65.7%) of the mothers, 
with 543 (63.7%) in rural areas and 245 (70.6%) in urban 
areas, were multipara. Most mothers, both in urban and 
rural areas, had antenatal care visits during their recent 
pregnancies. On the other hand, nearly 80% of the moth-
ers, including 721 (84.6%) in rural areas and 235 (67.7%) 
in urban areas, were not using family planning during the 

study period. More than half (55.9%) of the mothers from 
rural areas and the majority (93.1%) of mothers from 
urban areas delivered at health institutions. In general, 
urban mothers had better access to antenatal care and 
institutional delivery services and showed greater utiliza-
tion of family planning services than their rural counter-
parts (Table 2).

Nutrition-related characteristics of the lactating mothers
Among the 1199 lactating mothers interviewed, the 
majority (85.9%) self-reported taking iron/folic acid (IFA) 
tablets during their recent pregnancy. IFA intake was 
slightly greater in rural areas (86.4%) than in urban areas 
(84.3%). More than 71% of the mothers reported that 
they had not received nutrition-related counseling from 
health extension workers in the previous six months. 
Approximately 63% of households used iodized salt, with 
higher consumption in urban areas (88.8%) than in rural 
areas (52.6%). Concerning the food security assessment, 
only 291 (24.3%) households were food secure, 27.4% in 
urban areas and 23% in rural areas (Table 3).

Water, hygiene, and sanitation characteristics of the 
households
Water, sanitation, and hygiene (WASH) characteristics 
significantly differed between rural and urban areas. A 
majority (71.4%) of the households used improved water 
sources, which was more common in urban areas (91.1%) 
than in rural areas (63.4%). Conversely, only 13.5% of the 
households visited had access to basic sanitation facilities 
(Table 4).

Nutritional status of lactating mothers
The nutritional status of the lactating mothers was 
assessed using mid-upper arm circumference (MUAC). 
The mean MUAC measurement was 22.8  cm with a 
standard deviation of ± 2.18  cm. More than half of the 
lactating mothers, 662 (55.2%; 95% CI: 52.3–58.1), were 

Table 1 Socio-demographic characteristics of lactating mothers 
by residence in the Tigray region, Northern Ethiopia 2024 
(n = 1199)
Socio-demographic 
characteristics

Rural Urban Total
n(%) n(%) n(%)

15–24 508(59.7) 206(59.4) 714(59.6)
Age 25–34 305(35.8) 128(36.9) 433(36.1)

35–49 38(4.5) 13(3.8) 51(4.3)
No education 264(31.0) 27(7.8) 291(24.3)

Education Elementary 353(41.4) 119(34.3) 472(39.4)
Secondary and 
above

235(27.6) 201(57.9) 436(36.4)

Housewife 550(64.6) 247(71.2) 797(66.5)
Occupation Employed 34(4.0) 80(23.1) 114(9.5)

Farmer/Daily 
labor

268(31.5) 20(5.8) 288(24.0)

Marital status Not married 89(10.4) 51(14.7) 140(11.7)
Married 763(89.6) 296(85.3) 1059(88.3)

Family size Five and below 351(41.2) 186(53.6) 537(44.8)
Above five 501(58.8) 161(46.4) 662(55.2)

Table 2 Obstetric-related characteristics of lactating mothers by 
residence in the Tigray region, Northern Ethiopia 2024 (n = 1199)
Obstetric characteristics Rural Urban Total

n(%) n(%) n(%)
Gravidity Primigravida 158(18.5) 75(21.6) 233(19.4)

Multigravida 538(63.1) 252(72.6) 790(65.9)
Grand 
multigravida

156(18.3) 20(5.8) 176(14.7)

Parity Primipara 175(20.5) 86(24.8) 261(21.8)
Multipara 543(63.7) 245(70.6) 788(65.7)
Grand multipara 134(15.7) 16(4.6) 150(12.5)

Antenatal 
care (ANC) 
visit

Yes 738(86.6) 325(93.7) 1063(88.7)
No 114(13.4) 22(6.3) 136(11.3)

Family Plan-
ning (FP) ever 
use

Yes 543(63.7) 261(75.2) 804(67.1)
No 309(36.3) 86(24.8) 395(32.9)

FP current 
use

Yes 131(15.4) 112(32.3) 243(20.3)
No 721(84.6) 235(67.7) 956(79.7)

Place of 
delivery

Home 376(44.1) 24(6.9) 400(33.4)
Institution 476(55.9) 323(93.1) 799(66.6)

Table 3 Nutritional characteristics of lactating mothers by 
residence in the Tigray region, Northern Ethiopia 2024 (n = 1199)
Nutritional characteristics Rural Urban Total

n(%) n(%) n(%)
Received IFA in a recent 
pregnancy

Yes 736(86.4) 294(84.3) 1030(85.9)
No 116(13.6) 53(15.3) 169(14.1)

Received nutrition coun-
seling in the past 6 months

Yes 243(28.5) 100(28.8) 343(28.6)
No 609(71.5) 247(71.2) 856(71.4)

Household iodized salt use Yes 448(52.6) 308(88.8) 756(63.1)
No 404(47.4) 39(11.2) 443(37)

Number of meals < 3 
meals

190(22.3) 48(13.8) 238(19.8)

≥ 3 
meals

662(77.7) 299(86.2) 961(80.2)

Household Food Security 
(HHFS)

Yes 196(23.0) 95(27.4) 291(24.3)
No 656(77.0) 252(72.6) 908(75.7)
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undernourished, whereas 44.8% of them were adequately 
nourished. The proportion of undernourished lactating 
mothers was higher in rural areas (60.7%: 57.3–64.0) than 
in urban areas (41.8%: 36.5–47.2) (Fig. 2).

Factors associated with maternal undernutrition
To identify the factors associated with maternal under-
nutrition, we performed the bivariate robust (modified) 
Poisson regression for each independent variable with 
the maternal nutritional status. Accordingly, we selected 
maternal age, educational status, occupation, residence, 
family size, gravidity, parity, antenatal care (ANC) visit, 
family planning ever use, place of delivery, IFA supple-
mentation, nutritional counseling, household iodized 
salt use, number of meals, household food security, 
water source, basic sanitation access, water treatment, 
and handwashing practice as candidate variables from 

the bivariate analysis to the final multivariable modified 
(robust) Poisson model.

According to the final fitted model, educational status, 
residence, household iodized salt use, and number of 
meals were the only independent factors that were signif-
icantly associated with maternal nutritional status. Moth-
ers with only an elementary education had a 10% higher 
prevalence of undernutrition compared to those with 
secondary education or above [adjusted prevalence rate 
(aPR) (95% C. I): 1.1(1.01–1.3)]. Moreover, mothers living 
in rural areas have a 30% greater prevalence of undernu-
trition than those living in urban areas [aPR (95% C. I): 
1.3(1.1–1.5)]. Households using iodized salt have a 10% 
lower prevalence of maternal undernutrition than those 
using non-iodized salt [aPR (95% C. I): 0.9(0.8–0.99)]. 
Finally, mothers who consume fewer than 3 meals a day 
have a 30% higher prevalence of undernutrition than do 
those who consume 3 or more meals a day after adjusting 
for other factors [aPR (95% C. I): 1.3(1.2–1.5)] (Table 5).

Discussion
This study aimed to determine the prevalence of under-
nutrition and associated factors among lactating moth-
ers in the Tigray region of Ethiopia. The prevalence of 
undernutrition among lactating mothers was 55.2% (95% 
CI: 52.3–58.1). The independently associated factors with 
maternal undernutrition were maternal educational sta-
tus, residence, household iodized salt use, and number of 
meals.

The 55.2% prevalence of undernutrition among lactat-
ing mothers in this study is higher than that reported in 

Table 4 WASH-related characteristics of lactating mothers by 
residence in the Tigray region, Northern Ethiopia 2024 (n = 1199)
WASH-related characteristics Rural Urban Total

n(%) n(%) n(%)
Water source Improved 540(63.4) 316(91.1) 856(71.4)

Unimproved 312(36.6) 31(8.9) 343(28.6)
Basic Sanitation Access Yes 50(5.9) 112(32.3) 162(13.5)

No 802(94.1) 235(67.7) 1037(86.5)
Water treatment Yes 187(21.9) 117(33.7) 304(25.4)

No 665(78.1) 230(66.3) 895(74.6)
Hand washing Yes 5(0.6) 55(15.9) 60(5.0)

No 847(99.4) 292(84.1) 1139(95.0)

Fig. 2 Nutritional status of lactating mothers by residence based on MUAC in the Tigray region, Northern Ethiopia, 2024 (n = 1199)
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similar previously conducted studies in Ethiopia [9–15, 
17, 18, 30–32], and other parts of the world such as Indo-
nesia [33], Bangladesh [34], India [35], and Pakistan [36]. 
The variations might be explained by disruptions to the 
food system and health facilities due to the war, and dif-
ferences in assessment tools and cut-off points from 
study to study. However, the current finding is in agree-
ment with the results from the Ethiopian mini-review 
[37] and study done on Babile, Enderta, and Hintalo 

Wejerat districts of Ethiopia [38], which also reported 
high prevalence rates of 50.6% and 55.2%, respectively. 
On the other hand, the current finding is lower than 
those of emergency food security assessment [39] and 
smart surveys [40] conducted in the Tigray region, which 
reported a 61% prevalence of undernutrition among 
pregnant and lactating mothers.

The prevalence of undernutrition among lactating 
mothers was disproportionately higher in rural areas 

Table 5 Factors independently associated with the nutritional status of lactating mothers in the Tigray Region, 2024
Factors Undernutrition cPR (95% C.I) aPR (95% C.I)

Yes n(%) No n(%)
Age 15–24 207(61.2) 131(38.8) 1.3(1.1–1.5) 1.2(1.0-1.5)

25–34 334(54.9) 274(45.1) 1.1(1.0-1.3) 1.1(0.9–1.3)
35–49 121(47.8) 132(52.2) 1 1

Education No education 161(55.3) 130(44.7) 1.1(1.0-1.3) 1.1(0.9–1.3)
Elementary 283(60.0) 189(40.0) 1.2(1.1–1.4) 1.1(1.01–1.3)*
Secondary and above 218(50.0) 218(50.0) 1 1

Occupation Housewife 419(52.6) 378(47.4) 0.8(0.7–0.9) 0.9(0.8-1.0)
Employed 56(49.1) 58(50.9) 0.8(0.6–0.9) 1.0(0.8–1.2)
Farmer/Daily labor 187(64.9) 101(35.1) 1 1

Residence Rural 517(60.7) 335(39.3) 1.5(1.3–1.7) 1.3(1.1–1.5)**
Urban 145(41.8) 202(58.2) 1 1

Family size Five and below 308(57.4) 229(42.6) 1.1(1.0-1.2) 1.0(0.9–1.1)
Above five 354(53.5) 308(46.5) 1 1

Gravidity Primigravida 142(60.9) 91(39.1) 1.3(1.1–1.6) 1.7(0.9–3.2)
Multigravida 438(55.4) 352(44.6) 1.2(1.0-1.4) 1.4(0.9–2.3)
Grand-multigravida 82(46.6) 94(53.4) 1 1

Parity Primipara 155(59.4) 106(40.6) 1.2(1.0-1.5) 0.7(0.4–1.3)
Multipara 434(55.1) 354(44.9) 1.1(0.9–1.3) 0.8(0.5–1.3)
Grand-multipara 73(48.7) 77(51.3) 1 1

ANC visit Yes 576(54.2) 487(45.8) 0.9(0.7-1.0) 0.9(0.8–1.1)
No 86(63.2) 50(36.8) 1 1

Family planning ever use Yes 429(53.4) 375(46.6) 0.9(0.8-1.0) 1.0(0.9–1.1)
No 233(59.0) 162(41.0) 1 1

Place of delivery Home 242(60.5) 158(39.5) 1.2(1.0-1.3) 1.0(0.9–1.1)
Institution 420(52.6) 379(47.4) 1 1

IFA in recent pregnancy Yes 579(56.2) 451(43.8) 1.1(1.0-1.3) 1.1(1.0-1.3)
No 83(49.1) 86(50.9) 1 1

Household salt use Yes 374(49.5) 382(50.5) 0.8(0.7–0.8) 0.9(0.8–0.99)**
No 288(65.0) 155(35.0) 1 1

Number of meals < 3 meals 168(70.6) 70(29.4) 1.4(1.2–1.5) 1.3(1.2–1.5)***
≥ 3 meals 494(51.4) 467(48.6) 1 1

HHFS Yes 152(52.2) 139(47.8) 0.9(0.8–1.1) 1.0(0.9–1.2)
No 510(56.2) 398(43.8) 1 1

Water source Improved 202(58.9) 141(41.1) 0.9(0.8-1.0) 1.0(0.9–1.1)
Unimproved 460(53.7) 396(46.3) 1 1

Basic Sanitation Access Yes 79(48.8) 83(51.2) 0.9(0.7-1.0) 1.0(0.9–1.2)
No 583(56.2) 454(43.8) 1 1

Hand washing Yes 18(30.0) 42(70.0) 0.5(0.4–0.8) 0.7(0.5–1.1)
No 644(56.5) 495(43.5) 1 1

* Significant association at P-value < 0.05

** Significant association at P-value < 0.01

*** Significant association at P-value < 0.001
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(60.7%) than in urban areas (41.8%) in this study. Fur-
thermore, living in rural areas was associated with a 
30% higher prevalence of undernutrition than in urban 
areas. This finding is inconsistent with a study from 
Shashemene [16]. This may be explained by the lower 
socio-economic status, limited healthcare and market 
access, limited access to a diverse and nutritious food 
supply, and higher physical workloads related to agricul-
tural activities and household responsibilities of mothers 
from rural areas compared to mothers from urban areas 
[41, 42]. This finding can also be justified by the higher 
impact of conflicts on rural infrastructures. In addition, 
conflict severely impacts the farming system, leading to 
no alternative means of food sources in rural areas [43].

Mothers with only an elementary school education had 
a 10% higher prevalence of undernutrition compared to 
those with a secondary education or above. Our find-
ings align with existing literature that links lower educa-
tional attainment to poorer nutritional outcomes [10, 44], 
which may be explained by limited knowledge of nutri-
tion-related information.

Households using iodized salt had a 10% lower preva-
lence of maternal undernutrition compared to those 
using non-iodized salt. This is in line with previous stud-
ies conducted in low- and middle-income countries [45, 
46]. Similarly, mothers with a meal frequency of less than 
three had a 1.3-fold greater prevalence of undernutri-
tion than those with three or more meals. This finding is 
also supported by previous similar research conducted 
in Ethiopia [45, 47]. This might be due to a low meal fre-
quency resulting in the inadequacy of nutrients, and thus 
maternal undernutrition.

Finally, this study has several limitations that are wor-
thy of being acknowledged. This study missed variables 
including dietary diversity, micronutrient intake, breast-
feeding practices, maternal health conditions, seasonal 
variation, and physical activity levels that may influence 
maternal nutrition. However, the self-reported informa-
tion could introduce recall bias, particularly when assess-
ing dietary intake, meal frequency, or food insecurity, 
potentially leading to under or overestimation of the 
findings. The exclusion of some parts of the region due to 
insecurity might introduce selection bias, hence affecting 
the generalizability of the findings to the region. Despite 
these limitations, our finding provides critical insights 
into the nutritional status of lactating mothers in a post-
war context.

Conclusions
This study revealed a high prevalence of undernutri-
tion among lactating mothers in Tigray, Ethiopia. The 
study also identified elementary maternal educational 
status, rural residence, household iodized salt use, 
and fewer number of meals as factors associated with 

undernutrition. Therefore, interventions targeting the 
literacy of mothers, rural healthcare services, iodized 
salt use, and meal frequency may help improve the nutri-
tional status of lactating mothers in conflict-affected 
areas.

Abbreviations
ANC  Antenatal care
FP  Family Planning
HHFS  Household Food Security
IFA  Iron Folic Acid
MUAC  Mid-Upper Arm Circumference
WASH  Water, Sanitation, and Hygiene

Acknowledgements
We express our sincere gratitude to the Tigray Health Bureau for initiating and 
supporting this study. We also want to express our gratitude for the dedicated 
efforts and hard work of the supervisors, data collectors, and responding 
mothers, all of whom made significant contributions to the accomplishment 
of this research.

Author contributions
GGM, MT, and HGW initiated and drafted the study; AAA, HG, HDH, and 
AKB drafted the introduction section; GBG, MHT, MME, YBT, TB, and MGB 
participated in designing the methods and results; and GGG, GHR, MGW, and 
WGH drafted the discussion and conclusion sections. All the authors critically 
reviewed the manuscript.

Funding
No specific funding was used for this particular study.

Data availability
The data are available from the corresponding authors upon reasonable 
request.

Declarations

Ethics approval and consent to participate
Ethical approval for this study was obtained from the Tigray Health Research 
Institute (reference number: THRI/4031/0503/16). We obtained a support 
letter from the Tigray Health Bureau and received permission from the 
targeted districts and tabias. Written informed consent was secured from the 
participating mothers after they were informed about the study objectives, 
confidentiality, participants’ rights, potential risks, and the option to withdraw 
at any time. As the study was conducted post-war, the mothers had terrible 
traumatic experiences associated with war. Therefore, the researchers have 
tried to ensure the psychological well-being of the participants by being 
patient and respectful. Finally, all the collected data were anonymized, and 
stored and analyzed confidentially to ensure the participants’ privacy.

Consent for publication
The author declares that any person named the co-author of the contribution 
is aware of the fact and has agreed to be so named. The authors guarantee 
that the work has not been previously published elsewhere. All the authors 
have read and approved the final manuscript and agreed to be accountable 
for all aspects of the work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investigated and resolved.

Competing interests
The authors declare no competing interests.

Author details
1School of Public Health, College of Health Sciences, Mekelle University, 
Mekelle, Ethiopia
2Department of Environmental Health Sciences, School of Public Health, 
College of Health Sciences, Mekelle University, Mekelle, Ethiopia
3Tigray Health Research Institute, Mekelle, Tigray, Ethiopia
4College of Medicine and Health Sciences, Adigrat University, Adigrat, 
Ethiopia



Page 9 of 10Meles et al. Journal of Health, Population and Nutrition          (2024) 43:192 

5School of Medicine, College of Health Sciences, Mekelle University, 
Mekelle, Ethiopia
6College of Health Sciences, Mekelle University, Mekelle, Ethiopia
7Public Health Emergency Management (PHEM) department,  Tigray 
Health Bureau, Mekelle, Ethiopia
8School of Public Health, College of Health Sciences, Aksum University, 
Aksum, Ethiopia

Received: 15 August 2024 / Accepted: 3 November 2024

References
1. UNICEF. Maternal Nutrition–Preventing Malnutrition in pregnant and Breast-

feeding women. https://www unicef org/nutrition/maternal: United Nations 
Children’s Fund; 2019.

2. Breastfeeding So, Eidelman AI, Schanler RJ, Johnston M, Landers S, Noble L, et 
al. Breastfeeding and the use of human milk. Pediatrics. 2012;129(3):e827–41.

3. Kominiarek MA, Rajan P. Nutrition recommendations in pregnancy and lacta-
tion. Med Clin North Am. 2016;100(6):1199–215.

4. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, De Onis M, et al. Mater-
nal and child undernutrition and overweight in low-income and middle-
income countries. Lancet. 2013;382(9890):427–51.

5. Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, Horton S, et al. Evidence-
based interventions for improvement of maternal and child nutrition: what 
can be done and at what cost? Lancet. 2013;382(9890):452–77.

6. Kavle JA, Landry M. Addressing barriers to maternal nutrition in low-and 
middle‐income countries: a review of the evidence and programme implica-
tions. Matern Child Nutr. 2018;14(1):e12508.

7. Lartey A. Maternal and child nutrition in Sub-saharan Africa: challenges and 
interventions. Proc Nutr Soc. 2008;67(1):105–8.

8. Ethiopian Public Health Institute (EPHI) [Ethiopia] and ICF. Ethiopia Mini 
Demographic and Health Survey 2019: key indicators. Maryland, USA: EPHI 
and ICF.: Rockville; 2019.

9. Sebeta A, Girma A, Kidane R, Tekalign E, Tamiru D. Nutritional status of 
Postpartum Mothers and Associated Risk factors in Shey-Bench District, 
Bench-Sheko Zone, Southwest Ethiopia: A Community based cross-sectional 
study. Nutr Metab Insights. 2022;15:11786388221088243.

10. Zerihun E, Egata G, Mesfin F. Under nutrition and its associated factors among 
lactating mothers in rural Ambo district, west Shewa Zone, Oromia region, 
Ethiopia. East Afr J Health Biomedical Sci. 2016;1(1):39–48.

11. Boke MM, Yesuf A, Gutema BT. Prevalence of undernutrition and associated 
factors among lactating mothers of Angecha District, Kembata Tembaro 
Zone, Southern Ethiopia. J Nutr Metabolism. 2021;2021(1):6691982.

12. Seid A, Cherie HA. Dietary diversity, nutritional status and associated factors 
among lactating mothers visiting government health facilities at Dessie 
town, Amhara region, Ethiopia. PLoS ONE. 2022;17(2):e0263957.

13. Hundera TD, Gemede HF, Wirtu D, Kenie DN. Nutritional status and associated 
factors among lactating mothers in Nekemte Referral Hospital and Health 
Centers, Ethiopia. Int J Nutr Food Sci. 2015;4(2):216–22.

14. Tariku Z, Tefera B, Samuel S, Derese T, Markos M, Dessu S. Undernutrition and 
Associated Factors Among Lactating Women in Dire Dawa Health Facilities, 
Ethiopia. 2020.

15. Almaw Derseh H, Zeleke LB, Endalifer ML, Muhammad EA, Derso T. Under-
nutrition and associated factors among lactating mothers in Dega Damot 
Woreda, Northwest Ethiopia. J Nutr Metabolism. 2020;2020(1):4627278.

16. Duko B, Gebrie M, Hailu D. Factors associated with nutritional status among 
lactating mothers at Shashemene Woreda, West Arsi Zone, Oromia, Ethiopia: 
a comparative cross-sectional study. Int J Nutr Metabolism. 2018;10(6):37–46.

17. Haileslassie K, Mulugeta A, Girma M. Feeding practices, nutritional status and 
associated factors of lactating women in Samre Woreda, South Eastern Zone 
of Tigray, Ethiopia. Nutr J. 2013;12:1–11.

18. Abera SF, Kantelhardt EJ, Bezabih AM, Tsadik M, Lauvai J, Ejeta G, et al. What 
factors are associated with maternal undernutrition in eastern zone of Tigray, 
Ethiopia? Evidence for nutritional well-being of lactating mothers. BMC 
Public Health. 2020;20:1–12.

19. Desalegn BB, Lambert C, Riedel S, Negese T, Biesalski HK. Ethiopian orthodox 
fasting and lactating mothers: longitudinal study on dietary pattern and 
nutritional status in rural Tigray. Ethiopia Int J Environ Res Public Health. 
2018;15(8):1767.

20. World Health Organization. Crisis in Northern Ethiopia 2022 [cited 2024 July 
17]. https:/ /www.wh o.int/e merg encies /situat ions/cr isis -in-tigray-ethiopia

21. International Crisis Group. Ethiopia’s Tigray War: A Deadly, Dangerous Stale-
mate 2021 [cited 2024 July 17].  h t t  p s : /  / w w  w .  c r i  s i s g  r o u  p .  o r g  / a f r  i c a  / h  o r n - a f r i c 
a / e t h i o p i a / b 1 7 1 - e t h i o p i a s - t i g r a y - w a r - d e a d l y - d a n g e r o u s - s t a l e m a t e       

22. Gesesew H, Berhane K, Siraj ES, Siraj D, Gebregziabher M, Gebre YG, et al. 
The impact of war on the health system of the Tigray region in Ethiopia: an 
assessment. BMJ Global Health. 2021;6(11):e007328.

23. Doctors Without Borders. Widespread destruction of health facilities in Ethio-
pia’s Tigray region 2021 [cited 2024 July 17].  h t t  p s : /  / w w  w .  d o c  t o r s  w i t  h o  u t b  o r 
d e  r s .  o r  g / l a t e s t / w i d e s p r e a d - d e s t r u c t i o n - h e a l t h - f a c i l i t i e s - e t h i o p i a s - t i g r a y - r e g i 
o n       

24. Ververs MT, Antierens A, Sackl A, Staderini N, Captier V. Which anthropometric 
indicators identify a pregnant woman as acutely malnourished and predict 
adverse birth outcomes in the humanitarian context? PLoS Curr. 2013;5.

25. Sphere Association. The Sphere Handbook: Humanitarian Charter and 
Minimum Standards in Humanitarian Response, fourth edition, Geneva, 
Switzerland. 2018. www.spherestandards.org/handbook

26. Tang AM, Chung M, Dong K, Terrin N, Edmonds A, Assefa N, Chetty T, Ramlal 
R, Christian P, West K. Determining a global mid-upper arm circumference 
cutoff to assess malnutrition in pregnant women. Washington, DC: FHI 360. ; 
2016. Food and Nutrition Technical Assistance III Project (FANTA).

27. Coates J, Swindale A, Bilinsky P. Household Food Insecurity Access Scale 
(HFIAS) for measurement of food access: indicator guide: version 3. Washing-
ton, D.C.: FHI 360/FANTA.

28. Thompson ML, Myers JE, Kriebel D. Prevalence odds ratio or prevalence ratio 
in the analysis of cross sectional data: what is to be done? Occup Environ 
Med. 1998;55(4):272–7.

29. Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional 
studies: an empirical comparison of models that directly estimate the preva-
lence ratio. BMC Med Res Methodol. 2003;3(1):21.

30. Serbesa ML, Iffa MT, Geleto M. Factors associated with malnutrition among 
pregnant women and lactating mothers in Miesso Health Center, Ethiopia. 
Eur J Midwifery. 2019;3.

31. Belew AK, Awoke T, Gelaye KA, Atnafu A, Guadu T, Azale T, et al. Determinants 
of Malnutrition and its associated factors among pregnant and lactating 
women under armed conflict areas in North Gondar Zone, Northwest Ethio-
pia: a community-based study. BMC Nutr. 2023;9(1):102.

32. Gebre B, Biadgilign S, Taddese Z, Legesse T, Letebo M. Determinants of mal-
nutrition among pregnant and lactating women under humanitarian setting 
in Ethiopia. BMC Nutr. 2018;4:1–8.

33. Madanijah S, Rimbawan R, Briawan D, Zulaikhah Z, Andarwulan N, Nuraida L, 
et al. Nutritional status of lactating women in Bogor district, Indonesia: cross-
sectional dietary intake in three economic quintiles and comparison with 
pre-pregnant women. Br J Nutr. 2016;116(S1):S67–74.

34. Tasnim S, Akhtar SN, Haque FA. Nutritional status and breast feeding practice 
among mothers attending lactation management centre. Pediatr Res Int J 
DOI.2014;10.

35. Lenka C, Patro B. Diet and nutritional status of lactating mothers with special 
emphasis on maternal risk factors. Internat J Appl Home Sci. 2018;5(1):87–93.

36. Bari A, Sultana N, Mehreen S, Sadaqat N, Imran I, Javed R. Patterns of maternal 
nutritional status based on mid upper arm circumference. Pakistan J Med Sci. 
2020;36(3):382.

37. Sserwanja Q, Kawuki J. Prevalence of underweight and associated factors 
among lactating women in Ethiopia: a mini-review. J Adv Med Med Res. 
2020;32(8):1–9.

38. Roba KT, O’Connor TP, Belachew T, O’Brien NM. Seasonal variation in nutri-
tional status and anemia among lactating mothers in two agro-ecological 
zones of rural Ethiopia: a longitudinal study. Nutrition. 2015;31(10):1213–8.

39. World Food Programme. Tigray: Emergency Food Security Assessment 2022 
[cited 2024 July 17].  h t t  p s : /  / w w  w .  w f p  . o r g  / p u  b l  i c a t i o n s / t i g r a y - e m e r g e n c y - f o o 
d - s e c u r i t y - a s s e s s m e n t       

40. Nutrition Cluster. Tigray Region, Ethiopia SMART Survey pooled report. Aug 
2023.

41. Obaremi OD, Olatokun WM. A survey of health information source use in 
rural communities identifies complex health literacy barriers. Health Inform 
Libr J. 2022;39(1):59–67.

42. Chen X, Orom H, Hay JL, Waters EA, Schofield E, Li Y, Kiviniemi MT. Differ-
ences in rural and urban health information access and use. J Rural Health. 
2019;35(3):405–17.

43. FAO. The impact of disasters on agriculture and food security 2023-Avoiding 
and reducing losses through investment in resilience. FAO Rome; 2023.

https://www.who.int/emergencies/situations/crisis-in-tigray-ethiopia
https://www.crisisgroup.org/africa/horn-africa/ethiopia/b171-ethiopias-tigray-war-deadly-dangerous-stalemate
https://www.crisisgroup.org/africa/horn-africa/ethiopia/b171-ethiopias-tigray-war-deadly-dangerous-stalemate
https://www.doctorswithoutborders.org/latest/widespread-destruction-health-facilities-ethiopias-tigray-region
https://www.doctorswithoutborders.org/latest/widespread-destruction-health-facilities-ethiopias-tigray-region
https://www.doctorswithoutborders.org/latest/widespread-destruction-health-facilities-ethiopias-tigray-region
http://www.spherestandards.org/handbook
https://www.wfp.org/publications/tigray-emergency-food-security-assessment
https://www.wfp.org/publications/tigray-emergency-food-security-assessment


Page 10 of 10Meles et al. Journal of Health, Population and Nutrition          (2024) 43:192 

44. Julla BW, Haile A, Mersha GA, Eshetu S, Kuche D, Asefa T. Chronic energy defi-
ciency and associated factors among lactating mothers (15–49 years old) in 
Offa Woreda, Wolayita Zone, SNNPRs, Ethiopia. World Sci Res. 2018;5(1):13–23.

45. Sitotaw IK, Hailesslasie K, Adama Y. Comparison of nutritional status and 
associated factors of lactating women between lowland and highland 
communities of District Raya, Alamata, Southern Tigray, Ethiopia. BMC Nutr. 
2017;3(1):61.

46. Krämer M, Kupka R, Subramanian SV, Vollmer S. Association between 
household unavailability of iodized salt and child growth: evidence from 89 
demographic and health surveys123. Am J Clin Nutr. 2016;104(4):1093–100.

47. Wubetie BY, Mekonen TK. Undernutrition and associated factors among 
lactating mothers in rural Yilmana Densa District, Northwest Ethiopia: a 
community-based cross‐sectional study. Food Sci Nutr. 2023;11(3):1383–93.

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


	Postwar nutritional status of lactating mothers: evidence from war-torn Tigray, Ethiopia
	Abstract
	Introduction
	Methods and materials
	Study settings
	Study design
	Population
	Sample size calculation and sampling procedures
	Data collection tools and procedures
	Nutritional assessments


	Variables of the study
	Dependent variable
	Independent variables

	Data quality assurance
	Data management and analysis
	Results
	Socio-demographic characteristics of the lactating mothers
	Obstetric-related characteristics of the lactating mothers
	Nutrition-related characteristics of the lactating mothers
	Water, hygiene, and sanitation characteristics of the households
	Nutritional status of lactating mothers
	Factors associated with maternal undernutrition

	Discussion
	Conclusions
	References


