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Abstract
Background About 8 to 44% of all child mortality in Africa is associated with undernutrition. To alleviate this 
problem, it is necessary to determine the magnitude and determinants of undernutrition during Covid 19 pandemic. 
However, there is scarce evidence in an urban setting like Ambo town. Therefore, this study assessed the magnitude 
and factors associated with undernutrition among under-five children in Ambo town, west Ethiopia.

Methods and patients A community-based cross-sectional study was conducted in Ambo town from March 01–30, 
2020. The child and mother/caregiver socio-demographic characteristics, child illness and health care utilization, 
and child feeding practice-related data were collected using the standardized tool adopted from similar studies 
conducted in Ethiopia. Anthropometric measurements of the child were made using a calibrated scale. A systematic 
sampling technique was employed to select 363 mothers/caregivers of the child as a source of data. Nutritional status 
indices were generated using ENASMART software. After testing for collinearity, variables with a p-value < 0.25 in 
binary logistic regression were interred to backward multiple logistic regressions at a level of significance of p < 0.05.

Results A total of 363 participants were included in this study providing a 100% response rate and providing the 
following result. The mean (+ SD) age of children was 28.85 (+ 14.17) months and that of mothers/caregivers was 
28.12 + 48 years. This study found 16.00%, 25.30%, and 19.00% of the study participants were underweight, wasted, 
and stunted respectively. Decisions making on major food purchases, who usually care for the child, the age at 
which the child starts complimentary food, late introduction of complementary food were positively associated with 
wasting. Diarrhea, birth weight, child age, age at which the child starts complimentary food, consumption of milk and 
milk product, and who usually care for the child were significantly associated with being underweight. Consumption 
of milk and milk products, household food security level, and birth weight were independent determinants of 
stunting.

Conclusion This study identified a high prevalence of undernutrition, especially wasting. Childbirth weight, age, 
diarrhea, feeding practice, household (HH) food security, Decision making on major food purchases, late introduction 
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Background
Globally, the prevalence of malnutrition among children 
under five years was unacceptably at a high level in 2019. 
About 144.0 million were stunted, 47 million were wasted 
and 38.3 million were overweight. About 40% of stunted 
and 27% of wasted children were in Africa. Being under-
weight is an alarming issue for low-income countries and 
can be ten times higher than in wealthier countries [1]. In 
Ethiopia, the results of the 2019 mini EDHS (Ethiopian 
Demographic and Health Survey) showed that 37%, 7%, 
and 21% of under 5 children were stunted, wasted, and 
underweight, respectively [2].

Undernutrition among under five years old children 
has both short-term and long-term impacts. These 
include social, economic, and health-related impacts [3–
5]. In Africa, 8 to 44% of all child mortality is associated 
with undernutrition. Between 1 and 18% of all school, 
repetitions are associated with stunting. Stunted children 
achieve 0.2 to 3.6 years less in school education. Child 
mortality associated with undernutrition had reduced 
national workforces by 1 to 13.7%, and 40 to 67% of the 
working-age population suffered from stunting as chil-
dren [6]. In Ethiopia, an estimated 55.5 billion ETB (Ethi-
opian Birr) was lost in the year 2009 as a result of child 
undernutrition. This is equivalent to 16.5% of GDP. This 
cost is related to the cost expended because of additional 
clinical episodes associated with undernutrition in chil-
dren under five, increased child mortality, grade repeti-
tion rate, school dropout, and work hours lost, and 67% 
of adults in Ethiopia suffered from stunting as children 
[7].

Efforts to prevent the transmission of COVID-19 are 
disrupting food systems, upending health and nutrition 
services, devastating livelihoods, and threatening food 
security. UNICEF country offices reported a 30% decline 
in the overall coverage of services to improve nutrition 
outcomes for women and children in the early months 
of the pandemic [8]. Even without the added impact of 
the Covid 19, the world is not on track to meet Sustain-
able Development Goal 2 to end hunger and all forms of 
malnutrition [1]. In July 2020, the warning of the pan-
demic worsened the pre-existing crisis of malnutrition 
and tips an additional 6.7 million children over the edge 
to become wasted during its first year [9].

The economic impact of Covid 19 in developing coun-
tries is not the same as those of developed countries. 
Many adults in developing countries are self-employed 
and work in an informal sector with limited savings and 
access to safety nets [10]. In Ethiopia, measures to control 

the spread of the virus highly affect the urban residents, 
because their livelihoods are more likely to be in sectors 
that are more adversely affected by social distancing poli-
cies and travel bans including 14-day mandatory quaran-
tine for international flights [11]. This can compromise 
diet quality, quantity, and diversity which increases the 
risk of undernutrition, especially among vulnerable 
groups in urban residents [8]. Currently, there is scarce 
literature on the nutritional status of under-five children 
during covid 19 in urban residences in Ethiopia. Hence 
this study aimed to determine nutritional status and its 
determinant among under-five children in Ambo town 
during covid 19 pandemic.

Apart from covid 19, the majority of previous stud-
ies conducted in Ethiopia focus on rural residents. Very 
few community-based studies were conducted on urban 
residents [12, 13]. These studies were conducted in the 
region where there is a high prevalence of undernutri-
tion [12, 13]. The region where the previous studies were 
conducted is quite different from the region where the 
current study was conducted in terms of socio-economic 
status and culture including child feeding practice. In 
addition to this, these studies emphasized household, 
maternal and child characteristics, and economic vari-
ables [8–11, 14]. Furthermore, these studies overlooked 
more important variables like childbirth weight, mater-
nal nutritional status, dietary diversity, and household 
food security [8, 13]. Thus, this study bridges the above-
mentioned knowledge gap by assessing nutritional status 
and its determinant among under-five children in Ambo 
town. The results of this study will be used as baseline 
information for the researcher and for policymakers to 
make decisions and use available evidence-based inter-
ventions to improve the nutritional status of under-five 
children in the urban residence and in the context of 
covid 19.

Study patients and methods
Study Area, Design, and period
A community-based cross-sectional study was con-
ducted from March 01–30, 2020, in Ambo town using 
a systematic sampling technique among children aged 
6 to 59 months. Ambo town is the capital city of the 
West Shoa zone of the Oromia regional state which was 
found 144 km to the west of Addis Ababa. The town has 
a total population of 96,521off which 4869 are children 
of under-five years old. There are 02 public hospitals, 
02 health centers, 32 private clinics, and 10 pharmacies. 
The livelihoods of the resident of the town majorly relied 

of complementary food were found to be the potential determinants of undernutrition. Thus there should be an 
effort to improve the nutritional status of children in the study area by focusing on these factors.
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on the market and informal sectors. The town has six 
kebeles of which three kebeles were included in the study.

Study population All sampled 6–59 months children 
residing in Ambo town were selected by systematic ran-
dom sampling method.

Exclusion criteria
All children with the following parameters were excluded 
from the study.

  • Those who were critically ill at the time of the study.
  • Those who did not volunteer to participate.
  • Children whose family/caregivers were away from 

home during data collection for three consecutive 
visits were excluded from this study.

Study variables, sample size, and sampling technique
Dependent variable nutritional status measured as 
wasting, stunting, and underweight.

Independent variables Seven categories of determinant 
factors were assessed as independent variables;

Socio-economic and demographic variables Gender of 
the head of HHS, marital status, ethnicity, religion, fam-
ily size, income, education, occupation, ownership of live-
stock and farmland, crop production, and home garden.
Child characteristics; Age, Sex, birth order, place of 
delivery, gestational age, types of birth, birth weight, and 
morbidity status.
Child caring practices; breastfeeding status, dietary 
diversity score (DDS), hygiene, health care seeking, and 
immunization.
Maternal characteristics; Age, number of children ever 
born, anti-natal care (ANC) visits, and autonomy in deci-
sion-making on major food purchases.
Environmental health conditions; safe water supply, 
sanitation, and housing condition.

The minimum sample size (n) required for this 
study was calculated using single population formula 
considering,

Zα/2 = is the standard normal score at confidence inter-
val (CI) 95%=1.96.

p = proportion of stunting in Haramaya district 36.07% 
[15].

d = is the margin of sampling error tolerated 5% =0.05.
Since, the estimated population size is less than 10,000 

(i,e there were only about 4869 children who are living in 
Ambo Town kebeles), a correction formula was used and 
a 10% non-response rate was also considered. Finally, 363 
children were included in this study.

Three kebeles (Hora Ayetu, Sankale Farisi, and Ya’i 
Gada) were selected by lottery method and the final 
sample was proportionally allocated to the size of the 

participant in each selected kebeles. Finally, a system-
atic sampling technique without a sampling frame was 
used to select the study participant. The data collector 
makes the Kebeles office the center of the kebeles and 
goes to the four directions of the kebeles. They contact 
any household and count the first house where they got 
children of 6–59 months as one. They continue the same 
procedure until they reach the k value for each kebeles. 
The first household with children of 6–59 months to be 
included in the study was selected by the lottery method 
from the first household to k for each kebeles. Then they 
interview the study participant in the household in every 
kth value for each kebeles. K values vary for each kebeles. 
If there are two or more children of 6–59 months in the 
same household, one of them was selected by lottery 
method.

Data Collection Tool, process, and Quality Management
A structured pretested questionnaire was used to col-
lect the required data through face-to-face interview 
with the mother or primary caregiver of the child and 
anthropometric measurement was made for children and 
their mothers. The tool was adopted from similar stud-
ies conducted in a different part of Ethiopia including 
the Ethiopian demographic and health survey (EDHS) [2, 
13, 15] and some possible modification was made to the 
tool after pretest, to fit the local context. The question-
naire was translated to Afan Oromo by one of the senior 
lecturers at Ambo University who is a fluent speaker of 
English and Afan Oromo for the field purpose and back-
translated to English by another lecturer to check for 
consistency.

All anthropometric data were collected according 
to Food and Nutrition Technical Assistance( FANTA) 
anthropometric guide 2018 [16].

Weight was measured to the nearest 0.1  kg using a 
calibrated portable electronic digital scale (Seca). For 
children younger than 2 years old, the “tared weight” pro-
cedure was used. Children older than two years/were able 
to stand on a weight scale and mothers were measured 
with minimal clothes and without shoes. Weighing scales 
were calibrated with one-liter water regularly because its 
weight is known. The ace of scale indicator was checked 
against a zero reading for each measurement. Height/
length was measured using a standardized measuring 
board to the nearest 0.1  cm. All anthropometric mea-
surements were made two times and the average val-
ues were used for analysis. The child’s minimum dietary 
diversity score (MDDS) was measured using the 24-hour 
dietary recall method. For children, 6–23 months breast-
feeding status was also considered the recall. The mother 
or primary caregiver of the child was requested to recall 
every food and beverage that was given to the child. Then 
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the food group consumed by the child was coded to get 
MDDS.

Four public health graduating students were recruited 
and trained for four days on the tool, sampling technique, 
and obtaining informed verbal consent. The data collec-
tion was supervised by two field supervisors. The field 
supervisor and principal investigator checked the com-
pleteness, inconsistency, and inconvenience of data on 
the field and during summation.

Statistical analysis
Anthropometric data were converted to nutritional sta-
tus indices using ENASMART software and imported to 
Package for Social Science SPSS version 21 for analysis.

Before data analysis using SPSS version 21, all other 
data were cleaned, coded, and entered into the Epi data 
3.1 version. Continuous variables were presented using 
mean with standard deviation. Frequencies and per-
centages were used to present categorical variables. 
After excluding variables with collinearity coefficients of 
> 0.8, variables with a p-value of < 0.25 on binary logis-
tic regression were entered into backward multivariate 
logistic regression analysis with statistical significance at 
p-value < 0.05 to search for an independent determinant 
of all the indices of under-nutrition.

The household food insecurity level was measured with 
the Food Insecurity Experience Scale (FIES), a structured, 
standardized, and validated tool globally [17].

Operational definition
Meet minimum dietary diversity score (MDDS) those 
who fed at least 4 food groups among 7 food groups over 
the last 24  h before the interview [18] and for children 
aged 6–23 months, those who fed at least 5 food groups 
among 8 food groups including breast milk over the last 
24 h before the interview [19].

Underweight Refers to weight for age z score below the 
− 2 SD from the NCHS/WHO reference of the median of 
the standard curve [20].

Wasting Nutritional deficient state of recent weight for 
height/length below-2SD from the NCHS/WHO median 
value [20].

Stunting A child was defined as stunted if the height for 
age index was found to be below − 2 SD of the median of 
the standard curve [20].

Food secure with raw scores = 0–3 to the questions about 
food insecurity-related experiences.

Moderate food insecurity with raw scores = 4–6 ques-
tions about food insecurity-related experiences.

Severe food insecurity with raw scores of 7–8 about 
food insecurity-related experiences [21].

Fully immunized A child receiving all immunization 
recommended for his/her age according to recommended 
immunization for children in Ethiopia [22].

Partially immunized A child that misses at least one of 
his/her immunization recommended for his/her age [22].

Not immunized a child never took any immunization at 
all.

Ethical consideration
Ethical clearance was obtained from Ambo Univer-
sity, College of Medicine and Health Science ethi-
cal review committee with the reference number AU/
PGC1035/2020 on 20 February 2020. Confidentiality was 
kept and informed verbal consent was obtained from 
each mother/legal guardian of the children after explain-
ing the purpose of the study. Using informed verbal con-
sent was approved by the Ambo University College of 
Medicine and Health Science ethical review committee. 
This study was conducted following the ethical guidelines 
of the Helsinki Declaration.

Results
Socio-demographic characteristics of the study 
participants
A total of 363 participants were included in this study 
providing a 100% response rate. The mean (± SD) age of 
children was 28.85 (± 14.17) months and about 62.0% 
were male. Among all, 185 (51.0%) children were in 
the age category of 24–47 months and 259 (71.3%) of 
them had normal birth weight. Two hundred ninety-
four (81.0%) children included in this study were living 
in male-headed household. About 92.8% of mothers of 
these children were living with the father of the children 
and about 49.6% and 41.0% of their father and mother 
respectively had an educational status of diploma and 
above. One hundred fifty-six (43.0%) of the household 
where these children living had severe food insecurity 
and 246 (67.8%) of both mothers and fathers of these 
children decide on major food purchases together. Two 
hundred twenty-five(62%) of the mother of these children 
were in the age group of 25–34 complete years and 98.3% 
of the household of the study participants had access to 
an improved water sources (Table 1).

Illness and health care utilization-related characteristics
Three hundred nine (85.1%) of the study participants 
were fully immunized and 214 (59.0%) got vitamin A sup-
plementation in the last year before the interview. About 
57.6% of the study participants experience at least one 
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episode of illness in the last year and about 28.1% expe-
riences diarrhea in the last two weeks. About 22.0% and 
12.7% of the study children had fever and cough and fast 
breathing in the last two weeks respectively (Table 2).

Caring and feeding practices of the study participant
About 76.9% of the study participants were usually cared 
for by their mother and 59.0% were breastfed appropri-
ately. Two hundred eighty-four (78.2%) of the study par-
ticipants started complementary food at six months and 

Table 1 Socio-demographic characteristics of the study population
Socio-demographic characteristics of child’s family frequency percent
Child sex male 225 62.0

female 138 38.0
Child age (in completed month) Mean ± SD 28.85 (± 14.17)

6–23 132 36.4
24–47 185 51.0
48–59 46 12.7

Birth weight 2.5–4.2 259 71.3
< 2.5 30 8.3
not weighted 74 20.4

Head of the household male 294 81.0
female 69 19.0

Current relationship of a mother with father of the child mom live together 337 92.8
mom lives alone with her child 26 7.2

Father educational status diploma and above 180 49.6
secondary education 73 20.1
primary education 83 22.9
No formal education 27 7.4

Mother educational status diploma and above 149 41.0
secondary education 68 18.7
primary education 108 29.8
No formal education 38 10.5

Mother occupation housewife 135 37.2
employed 197 54.3
daily laborer 31 8.5

Maternal age Mean ± SD = 28.12 ± 48
15–24 84 23.1
25–34 225 62.0
>= 35 54 14.9

Decision maker on major food purchase both mother and father 246 67.8
only one part of the family 117 32.2

Number of under-five children in household 1 295 81.3
>= 2 68 18.7
> 4 12 3.3

HH food security level Food Secured 113 31.1
Moderate food insecurity 94 25.9
Sever food insecurity 156 43.0

Goat in household yes 3 0.8
no 360 99.2

Sheep in household yes 28 7.7
No 335 92.3

Chicken in household yes 21 5.8
no 342 94.2

Access to improved drinking water yes 357 98.3
no 6 1.7

Monthly income of the family >= 4000 174 47.9
< 4000 189 52.1
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about 85.7% of them eat four or more food groups in the 
last 24 h before the interview (Table 3).

Food group consumed by the study participants
Most (96.4%) of the study participants consumed cereal-
based food and few (13.8%) of them consumed meat-
based food (Fig. 1).

Nutritional status of the study participants
About (16.00%), 25.30%, and 19.00% of the study par-
ticipants were underweight, wasted, and stunted respec-
tively (Fig. 2). About 23(39.66%) of underweight children 
were also stunted and 35(60.34%) of them were wasted. 
About 3(4.55%) of children who were stunted were also 
wasted.

Determinants of wasting
Decision-making on major food purchases was an inde-
pendent determinant of wasting among under-five chil-
dren. Deciding on a major food purchases by only one 
member of the family increase the probability of wast-
ing by two times (AOR = 2.512 at 95% C.I 1.426to 4.423, 
p-value < 0.0001). Children who were cared for by other 
people were less likely to waste by 60% (AOR = 0.407 at 

95% CI 0.180 to 0.921) relative to children cared for by 
their mothers. Starting complementary food older than 
seven months increase chance of wasting by three times 
(AOR = 3.506 at CI 1.582 to 7.769) relative to those who 
start at six months (Table 4).

Determinants of Underweight
Diarrhea in the last two weak before data collection is the 
health condition of the child that was significantly associ-
ated with being underweight. Diarrhea increases the like-
lihood of being underweight by three times (AOR = 2.878 
at 95% CI 1.206, 5.460, P = 0.014) relative to not having 
diarrhea. Birth weight is also the child’s nutritional sta-
tus before birth that was significantly associated with 
being underweight. Being low birth weight increases 
the chance of being underweight during childhood by 7 
times (AOR = 7.081, at 95% CI 2.650, 18.916, P < 0.001) 
compared to being normal birth weight. Older children 
more likely underweight by 8 times (AOR = 8.097, at 95% 
CI 3.090, 21.217, P < 0.001) compared to their counter-
part. The age at which the child starts complimentary 
food is a feeding practice that was significantly associated 
with being underweight. Children who start complimen-
tary food at older than seven months were 6 times under-
weight (AOR = 6.236 at 95% CI 1.376, 28.269, P = 0.018) 
compared to those who start at six months. Consump-
tion of milk and milk products is another feeding practice 
that shows a significant association with being under-
weight. Children who do not consume milk and milk 
products were 3 times underweight (AOR = 2.878 at 95% 
CI 1.427, 5.804, P = 0.003) relative to those who consume 
milk and milk products 24 h before data collection. Chil-
dren who were cared for by other people were less likely 
underweight by 80% (AOR = 0.197 at 95% CI 0.057, 0.680, 
P = 0.010) compared to those who were cared for by their 
mothers (Table 5).

Table 2 Illness and health care utilization-related characteristics
Health care utilization and health status of the child Frequency Percents
Immunization status for age Fully immunized 309 85.1

partially immunized 47 12.9
not immunized 7 1.9

Vitamin A supplementation in the last year yes 214 59.0
no 149 41.0

Illness of the child last year no 154 42.4
yes 209 57.6

Diarrhea in the last two weak no 261 71.9
yes 102 28.1

fever in the last two weak no 283 78.0
yes 80 22.0

cough and fast breathing in the last two weak no 317 87.3
yes 46 12.7

Table 3 Caring and feeding practices of the study participants
Caring and feeding practice Frequency Percent
Who usually feeds the 
child

mother 279 76.9
Others* 84 23.1

ANC visit yes 347 95.6
no 16 4.4

Appropriate 
breastfeeding

yes 214 59.0
No 149 41.0

Age at which the child 
starts complimentary 
food

start at six month 284 78.2
start at < 6 month 67 18.5
atart at > = 7 month 12 3.3

Dietary diversity score >= 4 food groups 311 85.7
< 4 food groups 52 14.3

* Home maid, sibling, grandmother, father
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Determinants of stunting
Consumption of milk and milk products was an inde-
pendent determinant of stunting among dietary vari-
ables. Children who did not consume milk in the last 
24  h before the interview were more likely stunted two 

times (AOR = 2.029 at CI 1.070, 3.665, P = 0.018) relative 
to those who does not consume milk and milk products. 
Children living in house hold with sever food insecu-
rity has a chance of stunting by two times (AOR = 2.481 

Fig. 2 Nutritional status of children

 

Fig. 1 Food groups consumed by children
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at 95% CI 1.198, 5.136, p = 0.014) compared their 
counterpart.

Birth weight is also an independent determinant of 
stunting. Being low birth weight increases the likelihood 
of stunting by three times (AOR = 3.185 at 95% CI 1.349, 
7.518, P = 0.008) relative to normal birth weight (Table 6).

Discussion
This community-based cross-sectional study aimed 
at identifying the nutritional status and its determi-
nant among under-five children during Covid 19 in an 
urban setting in West Shoa, western Ethiopia. Despite 
the national nutrition programs aimed to reduce the 

Table 4 Determinants of wasting
Variables Categorical Wasting status AOR (95% CI) COR (95% CI) P-value

No Yes
Decision maker on food purchase Both mother & father 202 (82.1%) 44 (17.9%) 1 1

Only one part of family 69 (59.0%) 48 (41.0%) 3.237(1.461, 7.175) 2.512 (1.426, 4.423) 0.001
Fever in the last two weeks No 200 (70.7%) 83 (29.3%) 1 1

Yes 71 (88.8%) 9 (11.2%) 0.414 (0.132, 1.300) 0.463 (0.209, 1.028) 0.058
Who usually cares for the child Mother 195 (69.9%) 84 (30.1%) 1 1

Other people 76 (90.5%) 8 (9.5%) 0.452 (0.168, 1.214) 0.407 (0.180, 0.921) 0.031
ANC visit Yes 259 (74.6%) 88 (25.4%) 1 1

No 12 (75.0%) 4 (25.0%) 0.297 (0.058, 1.515) 0.303 (0.077, 1.191) 0.089
Age at which complementary feeding 
started

At 6 month 206 (72.5%) 78 (27.5%) 1 1
< 6 month 56 (83.6%) 11 (16.4%) 1.458 (0.514, 4.135) 0.904 ( 0.500, 1.633) 0.737
>= 7 month 9 (75.0%) 3 (25.0%) 0.869 (0.187, 7.289) 3.506 (1.582, 7.769) 0.002

Table 5 Determinants of underweight
Variables Categorical Underweight COR (95% CI) AOR (95% CI) P 

valueNo Yes
Decision maker on 
food purchase

Both mother and father 215 (87.4%) 31(12.6%) 1 1

Only one part of family 90 (76.9%) 27 (23.1%) 1.062 (0.412, 2.737) 1.873 (0.922, 3.803) 0.083
Who usually cares for 
the child

Mother 225 (80.6%) 54 (19.4%) 1 1
Other people 80 (95.2%) 4 (4.8%) 0.500 (0.211, 1.185) 0.197 (0.057, 0.680) 0.010

Birth weight (g) 2500– 4200 231 (89.2%) 28 (10.8%) 1 1
< 2500 19 (63.3%) 11 (36.7%) 13.778 (3.309, 57.367) 7.081 (2.650, 18.916) < 0.001
not weighted 55 (74.3%) 19 (25.7%) 1.708 (0.563, 5.181) 0.175

Child age (in com-
pleted month)

6–23 120 (90.9%) 12 (9.1%) 1 1
24–47 159 (85.9%) 26(14.1%) 1.898 (0.587, 6.134) 2.098 (0.933, 4.716) 0.073
48–59 26 (56.5%) 20 (43.3%) 26.323 (5.827, 118.899) 8.097 (3.090, 21.217) < 0.001

Age at which 
complementary feed-
ing started

At 6 month 236 (83.1%) 48(16.9%) 1 1
< 6 month 61 (91.0%) 6 (9.0%) 1.115 (0.182, 6.823) 1.089 (0,377, 3.145) 0.875
>= 7 month 8 (66.7%) 4 (33.3%) 11.363 (1.078, 119.732) 6.236 (1.376, 28.269) 0.018

Table 6 Determinants of stunting
Variables Categorical Stunting COR (95% CI) AOR (95% CI) P-value

No Yes
Number of under five children in HH 1 244 (82.7%) 51 (17.3%) 1 1

>= 2 50 (73.5%) 18 (26.5%) 2.499 (1.058, 5.905) 1.915 (0.980, 3.742) 0.057
Milk and milk product Yes 195 (85.2) 34 (14.8) 1 1

no 99 (73.9) 35 (26.1) 2.065 (0.938, 4.544) 2.029(1.070, 30,529) 0.018
Maternal food security level food secured 100 (88.5) 13 (11.5) 1 1

Moderate food insecurity 75 (79.8) 19 (20.2) 2.142 (0.807, 5.683) 1.811 (0.804, 4.079) 0.152
Sever food insecurity 119 (76.3) 37 (20.2) 3.138 (1.27, 8.738) 2.481 (1.198, 5.136) 0.014

Having sheep Yes 1 1
No 8.601 (0.850, 87.059) 6.127 (0.794, 47.293) 0.082

Birth weight (g) 2500– 4200 219 (84.6) 40 (15.4) 1 1
< 2500 18 (60.0) 12 (40.0) 2.799 (0.996, 7.864) 3.185 (1.349, 7.518) 0.008
not weighted 57 (77.0) 17 (23.0) 1.717 (0.708, 4.165) 1.384 (0.691, 2.773) 0.369
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prevalence of undernutrition by 2020 [23], the current 
study identified that undernutrition among under-five 
children was high. This study noted decision-making 
on major food purchases, caring for the child, the age 
at which the child start complimentary food, diarrheal 
disease, birth weight, age of the child, consumption of 
milk and milk products, and household food security 
were associated with undernutrition among the study 
participant.

This study found a high prevalence of wasting and 
underweight as compared to the regional prevalence 
reported in mini EDHS 2019 [2] and studies conducted 
in Rwanda [24] and a high prevalence of wasting as 
compared to previous studies conducted in different 
parts of Ethiopia [12, 25, 26]. This high prevalence may 
be because of the small sample size as compared to the 
national wide survey. Another possible explanation 
for this discrepancy is the effect of covid − 19. The cur-
rent study was conducted in an urban setting, where the 
impact of covid 19 worsened the food security of the 
household [27]. As the study conducted in 11 countries 
of Latin American countries reported a low level of diet 
quality among adult participants [28]. The low level of 
diet quality has an impact on the nutritional outcome 
of children, Covid-19 exacerbates all forms of malnutri-
tion among the vulnerable group because of the deterio-
rating quality of their diet, interruption in nutrition and 
other essential services, and economic shock in low and 
middle-income courtiers [8]. A study done by Boutaina 
Zemrani and colleagues also reported that covid 19 sig-
nificantly affects children’s nutrition and worsens under-
nutrition in developing countries [29].

This study found the prevalence of stunting (19%) lower 
than previous studies conducted in Ethiopia that identi-
fied the prevalence of stunting as 21–47.9% [12, 13, 25, 
30]. This may be because of variations in the study area. 
Two of the study [12, 13] were conducted in the region 
where there is a high prevalence of stunting according to 
the mini EDHS 2019 report [2]. Other studies were con-
ducted in rural and pastoralist communities where there 
is a high prevalence of undernutrition among under-five 
children [25, 31].

The current study found that child who’s both father 
and mother decides on major food purchase had good 
nutritional prognoses compared to those whose only one 
family member decides. This implies that both mother 
and father had power over major food purchases and they 
can fulfill the need of their child. Compared to this find-
ing, a study conducted in rural communities in Ethiopia 
also found a significant association of power imbalance 
between the family and children under nutrition [32]. In 
line with this the finding of this study, a systematic review 
done in South Asia reported that women empowerment 

had a positive association with good child nutritional sta-
tus [33].

In line with other studies conducted in different parts 
of Ethiopia [11, 13, 25, 34], this study found that diarrheal 
disease in the last two weak before the interview was 
found to be positively associated with being underweight. 
This may be because, infectious diseases play a major role 
in undernutrition as they result in increased needs and 
high energy expenditure, lower appetite, nutrient losses 
due to vomiting, poor digestion, malabsorption, and the 
utilization of nutrients and disruption of metabolic equi-
librium [35].

In agreement with a study done in rural Ethiopia [36], 
this study identified that Children who start complimen-
tary food at older than seven months were more likely 
underweight and wasted. At six-month infants triple their 
birth weight, they become active and their digestive sys-
tem is also ready for food other than breast milk. At this 
age breast milk alone is no longer enough to meet their 
dietary need because of the increased demand for their 
growth and development [37]. There is evidence that the 
late introduction of complementary food increases the 
risk of undernutrition among under-five children [38].

Consumption of milk and milk products is another 
child-feeding practice that was found to be positively 
associated with stunting and being underweight. Milk 
contains high levels of energy, proteins, fat, and another 
micronutrient like calcium and the insulin-like growth 
factor-1 (IGF-1) that are of major relevance for children’s 
development and growth [39, 40]. A similar result was 
reported by studies that analyze the demographic and 
health survey (DHS) data of all low and middle-income 
countries [41]. Another study conducted in Tanzania 
found a significant association between milk consump-
tion with arm circumference and stunting among female 
children of five years [42].

Similar to the findings of the evidence from the 2016 
Ethiopian demographic and health survey [43], the cur-
rent study identified that being low birth weight increases 
the likely hood of being underweight during childhood. 
Low birth weight is the fetal nutritional status that sig-
nificantly affects the subsequent growth and develop-
ment of the child and it is because of intrauterine growth 
restriction or prematurity [44]. It ends up in low growth 
with length, weight, head, and abdominal circumference 
that results in stunting and low weight due mainly to a 
lower proportion of visceral and fat tissue [45, 46].

Child age, being in the age group of 48–59 months 
increases the likely hood of being underweight by 8 
times compared to being in 6–23 months. A similar find-
ing was reported by another study in Ethiopia [24]. This 
may be because of insufficient dietary intake apart from 
their increased demand for their growth and develop-
ment. Severe food insecurity increases the chance by 
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two compared to food-secured households. This finding 
agrees with the findings of other studies done in Ethio-
pia [47]. This may be because food insecurity affects the 
dietary intake of the child.

This study accomplished its objective of assessing chil-
dren’s nutritional status and its determinants in Ambo 
town. However, there are some limitations. First, it lacks 
information on some important confounding variables 
such as parasitic infection, HIV status, mother’s pre-
pregnancy weight, and daily caloric intake which could 
cause problems in interpreting the results. Second, there 
may be a potential recall bias to collect data on the last 
24-hour food consumption, birth weight, child’s history 
of illness, and breastfeeding practice.

However, these biases were reduced by using differ-
ent technologies like looking at the birth certificate of 
the child for those who had it to look at birth weight and 
using a local calendar to help the respondent to memo-
rize the child’s history of illness. Other variables related 
to covid 19 were also not measured because of the lack of 
tools and shortage of time to draft and validate tools dur-
ing the pandemic.

Conclusion
In conclusion, this study identified that high preva-
lence of undernutrition especially wasting. Decision-
making on major food purchase, age at which the child 
starts complimentary food, diarrhea in the last two weak 
before data collection, birth weight, child age, consump-
tion of milk and milk product, who usually care for the 
child, and household food security level were found to be 
the potential determinants of undernutrition (wasting, 
underweight and stunting).

There should be an effort on reducing child undernu-
trition. This could be true by reducing the incidence of 
diarrheal disease by increasing access to improved water, 
vaccination and sanitation, and hygiene. All stakehold-
ers working on women’s affairs should work on empow-
ering women in major household decision-making. The 
health office also advocates appropriate complementary 
feeding practices and the prevention of low birth weight. 
Stakeholders working on the economy of the community 
should work to improve the economic status of the com-
munity to ensure food security. Further study is needed to 
explore why children who were cared for by other people 
other than their mother were less likely undernourished. 
Further studies also need to identify the determinant of 
undernutrition relative covid 19.

Acknowledgements
The authors would like to acknowledge Ambo University for approving 
proposal for this research and issuing of ethical clearance. We also extend our 
thanks to data collector, supervisor and participants for their cooperation.

Authors’ contributions
BBF draft the concept, write proposal, made data analysis, made report 
writing, made manuscript writing and revising. GTD draft the concept, write 
proposal, made data analysis, made report writing, and revise manuscript.

Funding
No source of funding.

Data Availability
The datasets used and/or analyzed during the current study available from the 
corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
This study was approved by Ambo University, College of Medicine and Health 
science ethical review Committee and ethical clearance was obtained from 
the same committee with the reference number AU/PGC1035/2020 on 20 
February 2020. Informed verbal consent was obtained from all mothers/legal 
guardians whether they had formal education or not. Using informed verbal 
consent was approved by the ethical committee mentioned above. This study 
was conducted following the ethical guidelines of the Helsinki Declaration.

Consent for publication
Not applicable.

Author details
1Department of Public Health, College of Medicine and Health Sciences, 
Ambo University, PO box 19, Ambo, Ethiopia

Received: 18 April 2022 / Accepted: 3 September 2023

References
1. Organization WH. Levels and trends in child malnutrition: UNICEF/WHO/

The World Bank Group joint child malnutrition estimates: key findings of 
the 2020 edition. Levels and trends in child malnutrition: UNICEF/WHO/The 
World Bank Group joint child malnutrition estimates: key findings of the 2020 
edition2020.

2. CSA M. Ethiopia mini demographic and health survey. Addis Ababa; July. 
2014.

3. Arcand J-L. Undernourishment and economic growth: the efficiency cost of 
hunger. Food & Agriculture Org.; 2001.

4. Wang X, Taniguchi K. Does better nutrition enhance economic growth? The 
economic cost of hunger. Nutrition intake and economic growth Studies on 
the cost of hunger. 2003.

5. Taniguchi K, Wang X. Nutrition intake and economic growth: studies on the 
cost of hunger. Food & Agriculture Org.; 2003.

6. Union A. The cost of hunger in Africa: Social and economic impact of child 
undernutrition in Egypt, Ethiopia, Swaziland and Uganda background paper. 
Nigeria: Abuja; 2014.

7. The cost of HUNGER in. Ethiopia implications for the growth and transforma-
tion of Ethiopia, the social and economic impact of child undernutrition in 
Ethiopia summary report. UN Economic Commission for Africa (ECA) and the 
World Food Programme (WFP … ; 2012.

8. Fore HH, Dongyu Q, Beasley DM, Ghebreyesus TA. Child malnutrition and 
COVID-19: the time to act is now. The Lancet. 2020;396(10250):517–8.

9. Programme WF. Global monitoring of school meals during COVID-19 school 
closures. Italy: World Food Programme Rome; 2020.

10. Barnett-Howell Z, Watson OJ, Mobarak AM. The benefits and costs of social 
distancing in high-and low-income countries. Trans R Soc Trop Med Hyg. 
2021;115(7):807–19.

11. Bundervoet T, Finn AJ, Nakamura S, Beyene BM, Paci P, Mylenko N et al. 
Ethiopia poverty assessment-harnessing continued growth for accelerated 
poverty reduction. 2020.



Page 11 of 11Feyisa and Dabu BMC Nutrition           (2023) 9:103 

12. Adugnga T, Thiraviam M, Kedir S, Geto T, Hagos T, Yesuf T, et al. Assessment of 
Nutritional status and Associated factors of children under 5years of age in 
Dabat Town. Ethiopia: North Gondar; 2017.

13. Menalu MM, Bayleyegn AD, Tizazu MA, Amare NS. Assessment of prevalence 
and factors associated with malnutrition among under-five children in Debre 
Berhan town, Ethiopia. Int J Gen Med. 2021:1683–97.

14. Bank W. Ethiopia poverty assessment: harnessing continued growth for accel-
erated poverty reduction. World Bank; 2020.

15. Redi F, Egata G, Kedir A. Prevalence of malnutrition among children aged 
6–59 in Haramaya district, Oromia, Ethiopia. J Biometrics Biostatistic. 
2017;8(4).

16. Cashin K. In: Oot L, editor. Guide to anthropometry: a practical tool for pro-
gram planners, managers, and implementers. Food and nutrition technical 
assistance III project (FANTA)/FHI 360; 2018.

17. Ballard T, Kepple A, Cafiero C. The food insecurity experience scale: develop-
ment of a global standard for monitoring hunger worldwide. Technical Paper. 
Rome, FAO. October; 2013.

18. Organization WH. Indicators for assessing infant and young child feeding 
practices part 3: country profiles. World Health Organization; 2010.

19. Kennedy G, Terri B, MarieClaude D. Guideline for measuring household and 
individual dietary diversity score. Nutrition and Consumer Protection Division, 
Food and Agriculture Organization of the United Nations; 2011.

20. Cashin K, Oot L. Guide to anthropometry: a practical tool for program plan-
ners, managers, and implementers. Food Nutr Tech Assist III Proj (FANTA)/FHI. 
2018;360:93–115.

21. Wambogo EA, Ghattas H, Leonard KL, Sahyoun NR. Validity of the food 
insecurity experience scale for use in sub-saharan Africa and characteristics 
of food-insecure individuals. Curr Developments Nutr. 2018;2(9):nzy062.

22. Belete H, Kidane T, Bisrat F, Molla M, Mounier-Jack S, Kitaw Y. Routine immuni-
zation in Ethiopia. Ethiop J Health Dev. 2015;29.

23. Federal democratic republic of Ethiopia FMoH. National Nutrition Program II. 
Addis Ababa, Ethiopia: 2016–2020.

24. Alice DM, Gustave BE, Habtu M, Alphonse H, Erigene R. Prevalence and fac-
tors Associated with Under Nutrition among children aged 6 to 59 months in 
Ngoma District, Rwanda. J Public Health Int. 2021;4(1):10.

25. Asfaw M, Wondaferash M, Taha M, Dube L. Prevalence of undernutrition and 
associated factors among children aged between six to fifty nine months in 
Bule Hora district, South Ethiopia. BMC Public Health. 2015;15:1–9.

26. Gebre A, Reddy PS, Mulugeta A, Sedik Y, Kahssay M. Prevalence of malnutri-
tion and associated factors among under-five children in pastoral com-
munities of Afar Regional State, Northeast Ethiopia: a community-based 
cross-sectional study. Journal of nutrition and metabolism. 2019;2019.

27. Hirvonen K, Abate GT, de Brauw A. Food and nutrition security in Addis 
Ababa, Ethiopia during COVID-19 pandemic: May 2020 report. Intl Food 
Policy Res Inst; 2020.

28. Durán-Agüero S, Ortiz A, Pérez-Armijo P, Vinueza-Veloz MF, Ríos-Castillo I, 
Camacho-Lopez S, et al. Quality of the diet during the COVID-19 pandemic in 
11 latin-american countries. J Health Popul Nutr. 2022;41(1):33.

29. Zemrani B, Gehri M, Masserey E, Knob C, Pellaton R. A hidden side of the 
COVID-19 pandemic in children: the double burden of undernutrition and 
overnutrition. Int J Equity Health. 2021;20(1):1–4.

30. Mengesha DK. Prevalence and Determinants of Under-nutrition Among 
Children Under Five Years of Age in Afar Region, Ethiopia: Evidence From 
2016 Ethiopian Demographic and Health Survey. 2021.

31. Demissie S, Worku A. Magnitude and factors associated with malnutrition in 
children 6–59 months of age in pastoral community of Dollo Ado district, 
somali region, Ethiopia. Sci J Public Health. 2013;1(4):175–83.

32. Ersino G, Zello GA, Henry CJ, Regassa N. Gender and household structure fac-
tors associated with maternal and child undernutrition in rural communities 
in Ethiopia. PLoS ONE. 2018;13(10):e0203914.

33. Cunningham K, Ruel M, Ferguson E, Uauy R. Women’s empowerment and 
child nutritional status in S outh a sia: a synthesis of the literature. Matern 
Child Nutr. 2015;11(1):1–19.

34. Ahmed AT, Abas AH, Elmi A, Omer A. Determinants of severe acute malnutri-
tion among children aged 6–36 months in Kalafo district (riverine context) of 
Ethiopia. Sci Rep. 2022;12(1):5198.

35. Morris SS, Cogill B, Uauy R. Effective international action against undernu-
trition: why has it proven so difficult and what can be done to accelerate 
progress? The Lancet. 2008;371(9612):608–21.

36. Hirvonen K, Wolle A, Laillou A, Vinci V, Chitekwe S, Baye K. Understanding 
delays in the introduction of complementary foods in rural Ethiopia. Matern 
Child Nutr. 2021:e13247.

37. Organization WH. The optimal duration of exclusive breastfeeding: Report 
of an expert consultation, Geneva, Switzerland, March 28–30, 2001. Geneva, 
Switzerland: Department of Nutrition for Health and Development (NHD) 
and Department of Child and Adolescent Health and Development (CAH). 
2001:1–6.

38. Shrimpton R, Victora CG, de Onis M, Lima RC, Blossner M, Clugston G. World-
wide timing of growth faltering: implications for nutritional interventions. 
Pediatrics. 2001;107(5):e75–e.

39. Hoppe C, Mølgaard C, Michaelsen KF. Cow’s milk and linear growth in indus-
trialized and developing countries. Annu Rev Nutr. 2006;26:131–73.

40. Wiley AS. Does milk make children grow? Relationships between milk 
consumption and height in NHANES 1999–2002. Am J Hum Biology: Official J 
Hum Biology Association. 2005;17(4):425–41.

41. Herber C, Bogler L, Subramanian S, Vollmer S. Association between milk 
consumption and child growth for children aged 6–59 months. Sci Rep. 
2020;10(1):6730.

42. Ånestrand G. Milk consumption and growth of children in the Kilimanjaro 
region in rural Tanzania.: An ethnographic research done through quantita-
tive and qualitative methodes. 2013.

43. Tekile AK, Woya AA, Basha GW. Prevalence of malnutrition and associated fac-
tors among under-five children in Ethiopia: evidence from the 2016 Ethiopia 
demographic and Health Survey. BMC Res Notes. 2019;12(1):1–6.

44. Pojda J, Kelley L. Low Birth weight-Nutrition policy discussion paper No. 18. 
United Nations Administrative Committee on Coordination. 2000.

45. Villar J, Belizán J. The relative contribution of prematurity and fetal growth 
retardation to low birth weight in developing and developed societies. Am J 
Obstet Gynecol. 1982;143(7):793–8.

46. Bakketeig L. Current growth standards, definitions, diagnosis and classifica-
tion of fetal growth retardation. Eur J Clin Nutr. 1998;52(1):1.

47. Betebo B, Ejajo T, Alemseged F, Massa D. Household food insecurity and its 
association with nutritional status of children 6–59 months of age in east 
Badawacho District, south Ethiopia. Journal of environmental and public 
health. 2017;2017.

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


	Determinant of under nutrition among under five children in Ambo town during covid 19 pandemic in 2020. A community-based cross-sectional study
	Abstract
	Background
	Study patients and methods
	Study Area, Design, and period
	Exclusion criteria
	Study variables, sample size, and sampling technique
	Data Collection Tool, process, and Quality Management
	Statistical analysis
	Operational definition
	Ethical consideration

	Results
	Socio-demographic characteristics of the study participants
	Illness and health care utilization-related characteristics
	Caring and feeding practices of the study participant
	Food group consumed by the study participants
	Nutritional status of the study participants
	Determinants of wasting
	Determinants of Underweight
	Determinants of stunting

	Discussion
	Conclusion
	References


