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Abstract
Child malnutrition is the leading public health problem in Sub-Saharan Africa, resulting in poor health and economic losses. Ethiopia has one of the highest
child undernutrition rates in the world that occurs to multifaceted factors, including food insecurity. Thus, we performed a cross-sectional study to assess
the prevalence and risk factors for child undernutrition in largely food insecure areas of Ethiopia. Data were collected from 354 mother–child pairs from
the Siraro district. Both bivariate and multivariate logistic regression was used for statistical analysis. Variables with a P-value of <0⋅05 in multivariate
analysis were used to detect statistical significance at a 95 % confidence level. About 67 % of households are food insecure. The prevalence of stunting
wasting and underweight were 42⋅7, 9⋅9 and 27⋅7 %, respectively. Female gender, higher age of the child (12–23 months v. 6–11 months), living in a house-
hold with five or more siblings, not getting therapeutic zinc supplement at least once, inadequate diet diversity, lack of growth monitoring service, and
maternal own income increases the likelihood of child undernutrition. It can be concluded that child undernutrition is a severe public health problem
in the study area. Improving primary healthcare services related to zinc supplementation, growth monitoring and promotion, and improving infant and
child feeding practices can be considered as a strategy to address the problem.
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Background

Widespread child undernutrition is one important problem in
Africa(1) and Ethiopia(2,3). According to the World Health
Organization (WHO), wasting, stunting and being under-
weight are the main forms of undernutrition defined as
z-scores less than −2 standard deviations of weight for
height, height for age and weight for age, respectively(4).
Globally, 144 million children under 5 were stunted in
2019(5). Among the three forms of the above-mentioned
undernutrition, stunting is a devastating result of poor nutri-
tion during fetal development and in early childhood(6). At
the global level, more than one in four children under the
age of 5 years are stunted and Sub-Saharan Africa and

South Asia suffer the heaviest burden, with 75 % of the
world’s stunted children(7).
Undernutrition in children occurs from multifaceted factors,

including food insecurity(8–10). One of the underlying causes of
undernutrition in the conceptual framework of UNICEF is
mainly linked to poor dietary intake(11). This indicates a high vul-
nerability to undernutrition among children from food-insecure
households. Although food insecurity affects the nutritional sta-
tus of the general population, its effect is more serious on the
venerable segment of the population mothers and children(12).
Ethiopia is one of the countries reported with the worst food

crises in 2018(13). Food insecurity in the Ethiopian context is a
serious problem and the majority of the country’s population
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lives in rural areas(14,15). Moreover, the number of food-insecure
people in the country is increasing from year to year. For com-
parison 2⋅9 million in 2014 and 4⋅5 million in 2015 were esti-
mated to be food insecure, and by the end of the same year,
this figure had increased by more than twofold (10⋅2 million)(16).
According to the report of FAO, despite the ongoing assistance
in Ethiopia, an estimated 8 million people were severely food
insecure and the situation worsens between July and
September, due to erratic rains, conflict and high food prices(17).
Food insecurity and malnutrition were one of the public

health problems in Ethiopia and throughout Sub-Saharan
Africa(18). In these regions, a high number of children were
reported to be suffering from undernutrition(19), and an
increased risk of food shortage related to a variety of fac-
tors(20). The country is facing multiple, underlying vulnerabil-
ities, for child undernutrition including food insecurity(21,22).
In addition to several factors(10–14), the emerging global
problem, the COVID-19 is likely to exacerbate the existing
food security problems in these regions(23). The situation
may be exacerbated in many ways including being an obstacle
to imports and transportation problems, related to a combin-
ation of lockdowns and travel restrictions. And hence it is
logical that this may exacerbate the already considerable bur-
den of malnutrition and food insecurity, and the worst effect
is expected among the poor communities(24). Because of
these and related conditions, the country is at risk of secondary
impacts of COVID-19 such as increased cases of acute and
chronic malnutrition(25); although data are reported inadequate
on the socio-economic impacts of COVID-19 in settings
vulnerable to food insecurity(26).
During our data collection, the Ethiopian government began

a contact tracing and isolating those who tested positive for the
virus, closed schools, banned all public gatherings and sporting
activities, and recommended social distancing a few days after
the report of the first case of COVID-19 in March 2020.
Although the travel restrictions can be effective in minimising
the spread of the virus, they may play a negative role in the
economy of the country(27). Therefore, the present study
aimed to assess the food insecurity situation, nutritional status
and risk factors among children 6–23 months during the
emergence of the pandemic COVID-19 enabling us to antici-
pate its effect in this poor rural setting.

Methods

Study area and design

A community-based cross-sectional study was conducted in the
Siraro district, East Shoa Zone of the Oromia region from
March to May 2020. Siraro district is located 322 km southwest
of the capital Addis Ababa. The population of the district is
estimated at 213 741 of which, 106 870 are females. The total
households of the district were reported at 44 531.
Administratively Siraro District is divided into 32 kebeles (smal-
lest administrative unit in Ethiopia) (28 rural and 4 towns). The
mean annual temperature of the district is found between 13
and 25°C. However, there is a slight variation in temperature
from month to month. The district is among the most
impacted by climate variability-induced hazards in the region,

and one of the largely food-insecure districts targeted for social
security programmes by the government of Ethiopia(28).

Sample size and sampling procedure

Children 6–23 months of age with their mothers living in the
Siraro district were the study population. The sample size was
calculated using the single population proportion formula with
assumptions of 32 % stunting prevalence in Ethiopia(29),
5 % marginal error, 95 % confidence level and 5 % nonre-
sponse rate. A total of 371 mother–child pairs were included
in the study. The numbers of subjects were allocated propor-
tionally from the kebeles based on the total number of house-
holds with 6–23 months children in each kebele. Study
subjects were then selected by simple random sampling
using a list of households in each kebele.

Data collection tools and techniques

We used the survey research method to collect the necessary
information from sample respondents by a semi-structured
questionnaire administered in a local language (Afan Oromo)
as a major type of data collection method. These data were
collected focusing on socio-demographic, economic, food
insecurity status, maternal characteristics (antenatal and
postnatal care), dietary, anthropometric and child morbidity
characteristics (respiratory illness, diarrhoea and ear infection).
The demographic data included the age and gender of the chil-
dren, and household size (number of residents in a house-
hold). Child mothers or caretakers were asked to provide
information on the child’s age which was confirmed using
child immunisation cards where available. Where cards were
unavailable, the mothers or caretakers were asked to recall
or use references to calendar events. The nutritional status
of the child was assessed by anthropometric measurements
undertaken in all eligible respondents in the selected house-
holds including height/length and weight for children standard
categories of nutritional status are reported according to the
WHO classification of anthropometric measurements cut-
offs(30). After removing shoes and extra clothing, the child
weight was measured to the nearest 0⋅1 kg using a calibrated
SECA electronic balance with a measuring range of 25 kg.
Instrument calibration was checked before weighing each
child and the weighing scale was tested daily against a standard
weight for accuracy. Height and length were measured to the
nearest 0⋅1 cm using the UNICEF wooden height and length
boards while weight was assessed to the nearest 0⋅1 kg using a
calibrated SECA electronic balance.
The dietary diversity score (DDS) was developed from a

single-pass 24 h recall by asking mothers about all foods the
child had consumed for meals and snacks in the 24 h before
the survey. The data collector wrote a list of the foods con-
sumed; the numbers of meals and snacks were summarised
and the foods consumed were subdivided into the seven
standardised food groups after completing the interview.
The consumption of any amount of food from a food
group was sufficient for it to be included. The seven food
groups were (1) cereals, roots and tubers; (2) legumes and
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nuts; (3) dairy products; (4) flesh foods (any meat, fish or
poultry product); (5) eggs; (6) vitamin A-rich vegetables and
fruits and (7) other fruits and vegetables. Consuming ≥4 of
the seven standardised food groups was labelled as adequate
diversity and <4 groups were inadequate. The dietary diversity
score was computed using Mean ± SD and children who
scored less than and more than four food groups were also
reported(31). The meal frequency of the child was determined
by asking the mother how many times the child took solid,
semisolid or soft foods in the 24 h preceding the survey.
Accordingly, ≥2 times for breastfed infants aged 6–8 months,
≥3 times for breastfed children aged 9–23 months and 4 times
for non-breastfed children aged 6–23 months were considered
to mean the children received the minimum meal
frequency(32).
The Household Food Insecurity Access Scale (HFIAS) is a

continuous measure of the degree of food insecurity (access) in
the household in the past 4 weeks (30 days). The total HFIAS
can range from 0 to 27, indicating the degree of insecure food
access. For the present study, it was assessed by classifying it as
food secure if it had not experienced any food insecurity condi-
tions or had rarely worried about not having enough food,
whereas food-insecure households were categorised as mild,
moderate and severe following the guidelines. The HFIAS was
used to measure the status of food insecurity. This scale cate-
gorises households into four levels of household food insecurity:
food secure, mild, moderate and severely food insecure. This was
proposed by the Food and Nutrition Technical Assistance
(FANTA)(33). This instrument is a simple and valid tool to meas-
ure the access component of household food insecurity(34). The
research instrument was pre-tested with 5 % of the total sample
size out of the study area. This instrument was assessed for clar-
ity, time to complete, understandability and completeness. Some
questions were re-formed and re-ordered to carry out the objec-
tives of the study and interview respondents smoothly. Adequate
training was given to data collectors and supervisors on data
collection techniques by the lead author. The data collectors
administered the questionnaire privately to ensure confidentiality

Statistical analysis

The analysis was done using STATA 14 (Stata/SE 14) statistical
package. Frequency, percentage, mean and standard deviation
were computed from continuous variables. Variance inflation
factor (VIF) was used to check collinearity and non-collinear
variables were included in the independent binary logistic
regression model. Variables with a P < 0⋅05 in the multivari-
able logistic regression analysis were used to declare statistical
significance with a 95 % confidence interval.

Results

Socio-demographic characteristics

Three hundred fifty-four study participants were involved in this
study of 371 participants planned to be included, with a response
rate of 95 %. Nearly half of the participant children were females
(Table 1). The mean (±SD) age of the children was 14⋅5 (±4⋅6)

mo and the mean family size was 4⋅9 (±1⋅8) persons. More than
14 % of households had three or more under-five children.
Nearly 67 % of the households were food insecure, out of
which 30 % were severely food insecure (Table 4).

Maternal characteristics

The majority (92 %) of mothers reported the pregnancy for
the first child within the age range of 15–26 years (Table 2).
Nearly 26 % of mothers gave five or more live births and
21 % of child mothers had more than three antenatal care
(ANC) visits for their most recent pregnancy. Four percent
of mothers gave their most recent birth at a health facility.
More than 50 % of participant mothers did not ever have
postnatal care (PNC) for their most recent delivery.
Furthermore, more than 95 % of mothers did not get post-
partum vitamin A supplements after this delivery as recom-
mended by the World Health Organization(35).

Child feeding practice

Fifty-three percent of children started complementary food
at 6 months of age (Table 2). Nearly 20 % of children
had adequate diet diversity reported from the 24 h dietary

Table 1. Socio-demographic and anthropometric measures of

participants from Siraro district, Ethiopia, 2020 (n 354)

Variable name Percentage (%) or Mean (SD)

Age of the child in months

6–11 27⋅8
12–23 72⋅2

Sex of the child

Male 50⋅9
Female 49⋅2

Marital status of the mother

Not married 6⋅78
Married/living together 86⋅2
Divorced/Widowed/Separated 7⋅08

Educational status of mother

Secondary school and above 64

Primary school (1–8) 30⋅5
No formal education 5⋅4

Occupation of mother

Housewife 91⋅5
Farmer 3⋅4
Other employment 0⋅85
Merchant 0⋅85
Daily labourer 3⋅3
Mother had own income 32

Income of mother/month (1 US dollar = 32 Eth.birr)

≥500 Eth.birr 15

<500 Eth.birr 85

Family size 4⋅97 ± 1⋅77
Number of <5 years children 1⋅69 ± 0⋅94
Stunted 42⋅7
Wasted 9⋅9
Underweight 27⋅7
LAZ/HAZ −1⋅69 ± 1⋅75
WAZ −1⋅24 ± 1⋅23
WLZ −0⋅50 ± 1⋅49

LAZ, length for age z-score; SD, standard deviation; WAZ, weight for age z-score;
WLZ, weight for length z-score.
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information (Table 3). The majority of children (94⋅9 %) are
fed cereal-based foods. Only 15 % had flesh foods (meat,
fish, poultry, liver/organ meats). The egg was consumed
nearly by 25 % and vitamin A-rich (yellow, green and red
coloured) vegetables and fruits by 18⋅6 %. Nearly 13 % of
participant children met the minimum acceptable diet cri-
teria, 53⋅1 % of participant children ate animal source
food within a week interval and 15⋅3 % of children had
zinc at least for one prior diarrhoeal episode (Table 2).
Participant mothers who used iodised salt for complemen-
tary food were 52⋅8 %.

Child health characteristics

In the 2 weeks preceding the survey, 44 % of mothers
reported their children had respiratory infections, 20 %
reported an ear infection, and 38 % reported their children
experienced diarrhoea (Table 2).

Prevalence of child undernutrition

Totally, 42⋅7 % (95 % CI 37⋅5, 47⋅8) were stunted, 9⋅9 %
(95 % CI 7⋅12, 13⋅4) wasted and 27⋅7 % (95 % CI 23⋅2, 32⋅6)
underweight (Table 1). Stunting and underweight were common
among children in the 12–23 months age group compared to the
6–11 months age (Table 4).

Factors associated with child undernutrition

The multivariate logistic regression model that adjusted for
covariates (Table 5), identified significant associations with
stunting at P < 0⋅01 for age, gender and zinc supplements as
well as associations at P < 0⋅05 for parity, iodised salt intake
and child diet diversity. Among these variables, more than
fourfold higher odds of stunting were found among children
in the 12–23 months group (AOR 4⋅02; 95 % CI 2⋅27, 7⋅12),
compared to 6–11 months infants. Girls have more than 1⋅9
times higher odds of being stunted (AOR 1⋅84; 95 % CI
1⋅21, 3⋅08), compared to boys. Similarly, children who never had
therapeutic zinc supplements for diarrhoea showed more than
four folds higher odds of being stunted (AOR 4⋅93; 95 %
CI 2⋅12, 10⋅92), compared to those who had at least once in
life. Those children whose mothers had five or more times
birth also showed nearly double fold higher odds of being
stunted (AOR 1⋅95; 95 % CI 1⋅15, 3⋅30), compared to those
whose mothers had less than five births. The adjusted odds
of stunting among children who consumed less than four
food groups in the 24 h before the survey was 1⋅92 (95 % CI
1⋅05, 3⋅49), compared to those who had four or more food
groups. The adjusted model predicting wasting (Table 6) identi-
fied family size, growth monitoring and maternal income to be
significantly associated (P< 0⋅05).
Being in a family size of five or more was significantly

associated with wasting (AOR 2⋅40; 95 % CI 1⋅10, 5⋅23),
compared to those children from a family size of less than
five. Children who do not receive growth monitoring
services have relatively higher odds to be wasted (AOR 0⋅43;
95 % CI 0⋅20, 0⋅92), compared to those who received.
Likewise, children of mothers who have their income showed
more than threefold higher odds of being wasted (AOR 3⋅57;
95 % CI 1⋅21, 10⋅53).
Regarding underweight, the multivariate logistic model

(Table 7) detected an association of zinc supplements, and
total number of birth (P < 0⋅01), and diet diversity (P <
0⋅05). Children from mothers with five or more number births
showed more than two folds higher odds of being under-
weight (AOR 2⋅00; 95 % CI 1⋅19, 3⋅37) than children from
mothers with less than five births. Likewise, children who
had never received zinc supplements were >4 times more
likely to be underweight (AOR 4⋅35, 95 % CI 1⋅66, 11⋅40),

Table 3. Dietary diversity score of infants and young children (6–23
months) from Siraro district, Ethiopia, 2020 (n 354)

Food groups recalled by mother for previous day and

night N %

Starchy staples 336 94⋅9
Legumes and nuts foods 215 60⋅7
Dairy products (milk, yoghurt, cheese) 91 25⋅7
Flesh foods (meat, fish, poultry, liver/organ meats) 53 14⋅9
Eggs 88 24⋅9
Vitamin A-rich (yellow, green and red coloured)

vegetables and fruits

66 18⋅6

Other fruits and vegetables 38 10⋅6
Dietary diversity score, overall

Mean ± SD 2⋅51 ± 1⋅32
Min and Max, respectively 1–7

Scored less than four food groups 280 79⋅1
Scored four and more food groups 74 20⋅9

Table 2. Child feeding practices, and health characteristics of participants

from Siraro district, Ethiopia, 2020 (n 354)

Variable name

Percentage (%)

or Mean (SD)

Age complementary food started in months

<4 months 3⋅4
4–6 months 4⋅2
At 6 months 53⋅4
Beyond 6 months 38⋅9
Child met minimum acceptable diet 13

Child had respiratory illness in the last 2 weeks 43⋅8
Child had diarrhoea in the last 2 weeks 38⋅1
Child had zinc at least for at least one prior

diarrhoeal episode

15⋅3

Child had ear infection in the last 2 weeks 20⋅1
Child immunised for age 89⋅9
Child received vitamin A supplement in last 6

months

69⋅8

Used iodised salt for complementary food

preparation

52⋅8

Age of the mother at first pregnancy in years 18⋅36 ± 3⋅30
Total number of births 3⋅35 ± 1⋅93
Number of ANC visits 2⋅41 ± 1⋅31
Number of PNC visits 1⋅12 ± 1⋅32

Delivery place of the recent birth

Health facility 4⋅5
Home with healthcare workers 47⋅2
Home with family 48⋅3
Mother had vitamin A supplement during the recent

birth

3⋅11

Mother had iron/folate supplement during the recent

pregnancy

58⋅8
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compared to those who had at least once in life. Finally, more
than two folds higher odds of being underweight were found
among children who do not meet the minimum diet diversity
(AOR 2⋅09, 95 % CI 1⋅06, 4⋅14), compared to those who
had met.

Discussion

The prevalence of stunting is consistent with prior studies
reported from Ethiopia(36,37) but much higher than stunting
rates reported in previous studies in 2014, 23⋅3 %(38), and in
2015 17⋅1 %(39). Although an association between household
food insecurity and child undernutrition has been reported
in previous studies from Bangladesh(40) and Pakistan(41), our
study did not show significant associations of this variable

with either stunting wasting or underweight. Quite likely a
lack of statistical symmetry on the distribution of households
in the present study contributed because the study specifically
was conducted in a largely food-insecure area. A similar
finding was also noted in our previous published study(42).
Our study revealed the risk of stunting increased with the

age of the child. A similar finding was reported from prior
studies in 2017 and 2018 from Ethiopia(43,44). The plausible
reason may be as children grow older they have greater energy
needs. Besides, stunting reflects chronic malnutrition that can
be manifested after long-term nutritional deficiency. The other
factor associated with stunting in the present study was inad-
equate diet diversity, which was consistent with the finding
from previous studies(45,46). It is a known fact that adequate
complementary feeding is a challenge for children aged 6–23

Table 4. Distribution of household food insecurity access prevalence (HFIAP) Siraro district, Ethiopia, 2020 (n 354)
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months in Ethiopia(3,10,21). This is due to the number of food
groups the child had has been considered as a proxy indicator
of diet quality and nutrient adequacy(47,48), and this may play a
crucial role in the linear growth of children.
Contrary to previous studies(41,49,50), the present study

showed that girls were more stunted than boys. As reported
by our previous study(42), in Ethiopia, where girls are discrimi-
nated against(51), the first choice may have been given to the
needs of male children, especially as the household experi-
enced a greater food shortage.
Our data showed high odds of being stunted among

children who never received zinc supplements for diarrhoea.
Though, a significant proportion of zinc-deficient children in
Ethiopia(52), poor implementation of micronutrient supplemen-
tation have also been reported(3). These emphasised the need
for improvement of the micronutrient supplement programme.

Having more siblings was associated with higher odds of
being stunted and underweight, and this is a piece of support-
ing evidence for a previous study from Ethiopia which stated
that children whose mothers gave birth to more than four chil-
dren were more likely to be stunted compared to those chil-
dren who born from mothers who had only one child(53).
This may be related to families with more children may face
difficulty in providing proper care for child growth and
development.
The age of the child is one of the risk factors for child

undernutrition. This finding suggests a need for initiatives
focused on improving infant and young child feeding
(IYCF) practices and diet diversity, particularly those asso-
ciated with complementary feeding. Failure to receive zinc
supplementation for the treatment of diarrhoea increased
nutritional risk as did having more siblings which suggests
targets for improved implementation in the healthcare system.
Additional investigation is emphasised for higher risk for
female children in food-insecure areas.
This is one of a few studies in food-insecure areas of

Ethiopia to investigate the prevalence and factors associated
with child undernutrition at the onset of the COVID-19 pan-
demic and that enables us to anticipate the negative impact of
the pandemic on food insecurity. Food insecurity in the study
area was already alarmingly high showing 67 % of the popula-
tion food insecure, out of which nearly 31 % are severely food
insecure. As reported by a prior study(54), in addition to other
factors the key drivers of food insecurity regarding COVID-19
include an increase in food prices, exacerbated food shortages
resulting from travel restrictions, reduced agricultural produc-
tion and physical distancing measures. Because of these, the
pandemic may likely have a worsening effect on the existing
food insecurity situation. As a result, it is logical to predict
the situation becomes very severe shortly, particularly in the
already food-insecure areas.

Table 6. Factors associated with wasting among 6–23 months children

from Siraro district, Ethiopia, 2020a

Variables COR [95 % CI] P-value AOR [95 % CI] P-value

Family sizeb

≥5 2⋅27 [1⋅05, 4⋅89] 0⋅035* 2⋅40 [1⋅10, 5⋅23] 0⋅027*
<5c 1 1

Received growth monitoring

at least once

No 0⋅40 [0⋅19, 8⋅3] 0⋅015* 0⋅43 [0⋅20, 0⋅92] 0⋅031*
Yesc 1 1

Mother who had

own income

No 4⋅02 [1⋅38, 11⋅68] 0⋅011* 3⋅57 [1⋅21, 10⋅53] 0⋅021*
Yesc 1 1

AOR, adjusted odd ratio; COR, crude odd ratio.
a n 354.
b Family size in number.
c Reference categories.

* Statistically significant P < 0⋅05.

Table 5. Factors associated with stunting among 6–23 months children from Siraro district, Ethiopia, 2020a

Variables COR [95 % CI] P-value AOR [95 % CI] P-value

Age of child

12–23 months 3⋅75 [2⋅18, 6⋅45] <0⋅001** 4⋅02 [2⋅27, 7⋅12] <0⋅001**
6–11 monthsb 1 1

Gender of child

Female 1⋅81 [1⋅18, 2⋅77] 0⋅006* 1⋅94 [1⋅21, 3⋅08]** 0⋅005*
Maleb 1 1

Total number of births

≥5 1⋅84 [1⋅14, 2⋅97] 0⋅012* 1⋅95 [1⋅15, 3⋅30]** 0⋅011*
<5b 1 1

Child had zinc supplement for diarrhoea at least once

No 4⋅49 [2⋅12, 9⋅51] <0⋅001** 4⋅93 [2⋅12, 10⋅92]** <0⋅001**
Yesb 1 1

Child’s foods had iodised salt

No 1⋅90 [1⋅24, 2⋅91] 0⋅003* 1⋅56 [0⋅97, 2⋅50] 0⋅062
Yesb 1 1

Diet diversity of child

<4 food groups 1⋅72 [1⋅00, 2⋅96] 0⋅047* 1⋅92 [1⋅05, 3⋅49] 0⋅048*
≥4 food groupsb 1 1

AOR, adjusted odd ratio; COR, crude odd ratio.
a n 354.
b Reference categories.

* Statistically significant P < 0⋅05.
** Statistically significant P < 0⋅001.
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Furthermore, the ongoing desert locust outbreak should
also be emphasised because it may further deteriorate food
security(8). Food may become unavailable, inaccessible, and
unaffordable and malnutrition may be increased in these
areas. Hence, all nutrition implementers should consider all
this and work on reducing child undernutrition and maybe
food shortage. Similarly, the existing social protection pro-
grammes consider promoting nutritious, safe, affordable and
sustainable diets that support adequate nutrition and prevent
undernutrition among infants and young children in the
study area and similar settings.
The limitation of the present study was the failure to collect

information on variables like the seasonality of food availabil-
ity, food taboos and the COVID-19 situation in the area.
There may also be recall bias in reporting different food
groups consumed over the previous day referring to dietary
diversity score.

Conclusion

The main factors significantly associated with child undernutri-
tion in the study area were having more siblings, lack of zinc
supplement for diarrhoea, lack of child growth monitoring,
inadequate diet diversity and poor income of mothers.
These factors may be particularly important targets for inter-
vention in the study population. Our finding suggests a need
for initiatives focused on improving IYCF practices and diet
diversity, particularly those associated with complementary
feeding. Improving zinc supplementation for the treatment
of diarrhoea should be taken as one intervention strategy to
mitigate child undernutrition in the study area. Limiting the
number of birth and improving the growth monitoring and
counselling service suggests improvement in the health care
system. Our result also showed the importance of involving
mothers in income-generating activities for improved nutri-
tional status of the child.
Based on the study results, child undernutrition and food

insecurity situation are alarmingly high in the study area. The
situation is calling the attention of the existing social security

programme. Furthermore, all actors of nutrition should be
prepared to handle the worsening effects of the mentioned
factors on food insecurity in the area by contributing different
aspects including humanitarian actions, and advocacy focusing
on educating governments and the public on the importance
of nutrition to people’s survival. The nutrition community
also has a role in advising the government on approaches to
target the most vulnerable populations for safety nets and
food aid in the context of reduced food access.
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The proposal gained ethical clearance from the Institutional

Review Board (IRB) of the College of Health Sciences of
Hawassa University. Participation in the study was conducted
voluntarily and with oral consent, from participant mothers.
Before administering the questionnaire the study participants

Table 7. Factors associated with underweight among 6–23 months children from Siraro district, Ethiopia, 2020a

Variables COR [95 % CI] P-value AOR [95 % CI] P-value

Total number of births

≥5 2⋅02 [1⋅22, 3⋅36] 0⋅006** 2⋅00 [1⋅19, 3⋅37] 0⋅047**
<5b 1 1

Child had zinc supplement for

diarrhoea at least once

No 4⋅40 [1⋅69, 11⋅40] 0⋅002** 4⋅35 [1⋅66, 11⋅40] 0⋅003**
Yesb 1 1

Diet diversity of child

<4 food groups 2⋅29 [1⋅17, 4⋅46] 0⋅015* 2⋅09 [1⋅06, 4⋅14] 0⋅036*
≥4 food groupsb 1 1

Family size

≥5 1⋅66 [1⋅03, 2⋅69] 0⋅036* 1⋅19 [0⋅67, 2⋅10] 0⋅492
<5b 1 1

AOR, adjusted odd ratio; COR, crude odd ratio.
a n 354.
b Reference categories.

* Statistically significant P < 0⋅05.
** Statistically significant P < 0⋅001.
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discussed the research objective and requested permission to
participate. The participants were reassured about the confi-
dentiality of the data.
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