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factors among 6-23 months children in rural
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irrigated users in Ethiopia: a comparative
cross-sectional study
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Abstract

Introduction Poor quality of complementary foods is a key contributor to undernutrition even with optimal
breastfeeding. Minimum Acceptable Diet (MAD) has tremendous health and nutrition benefits but only 12% of
Ethiopian children’s feeding practices meet its standards. The Ethiopian government has recently increased efforts
to expand nutrition-sensitive irrigation to improve child nutrition. However, the impact that irrigation has brought
on the minimum acceptable diet practice of children below two years has not yet been studied. The aim of this
study was to compare the magnitude of MAD practice and associated factors among children aged 6-23 months in
households with irrigated users and non-users of North Mecha district, Ethiopia.

Methods A community-based comparative cross-sectional study was employed among 824 mother-child pairs. For
infant and young child feeding practices, the data collection tools were adapted from the World Health Organization’s
standardized questionnaire developed in 2010. X? test was used to compare the MAD practices of irrigated users’

and non-irrigated users. Bivariate and multivariable logistic regression analyses were performed to see the predictor
variables. p-value <0.05 was taken to declare statistical significance.

Results The present study showed that the MAD practice of under two children in irrigated users is significantly
higher than non-users (X?=13.91, P<.001). Maternal involvement in decision-making [AOR=4.37,95% Cl: (2.05,9.33)],
initiation of breastfeeding [AOR=15.29, 95% Cl: (2.393,11.672)], and history of illness [AOR=4.10, 95%Cl: (1.48,11.38)]
were independent predictors for MAD practice among irrigated users. Whereas, maternal involvement in decision
making [AOR=4.71,95% Cl: (2.28, 9.75)], place of delivery [AOR=2.51,95% Cl: ( 1.14, 5.55)], postnatal care (PNC)
follow-up [AOR=3.01, 95%Cl: (1.57, 5.77)] and growth monitoring and promotion (GMP) service utilization [AOR=4.64,
95% Cl: (2.40, 8.95)] were the independent predictors among the non-users.
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Conclusion MAD practice was much higher in irrigated users than in non-irrigated users. Involvement in a decision,
place of delivery, PNC, and GMP are independent predictors of MAD in children from non-irrigated households.
The study suggested that expanding access to irrigation to households may be the best approach to improve child

nutrition.

Keywords Minimum acceptable diet, Irrigated and non-irrigated users, Mecha district

Introduction

Practices related to infant and young child feeding (IYCF)
have a direct or indirect influence on the development,
health, and nutritional status of children under the age of
two, which ultimately affects the survival of the child [1-
3]. World Health Organization (WHO) recommends that
infants be exclusively breastfed for the first six months of
life to achieve optimal growth, development, and health.
Thereafter, to meet their evolving nutritional needs,
infants should receive solid, semi-solid, and soft comple-
mentary foods while breastfeeding continues for up to
two years of age or beyond. After the first six months of
life, infants’ nutrient demands start to exceed what breast
milk alone can provide, and this leaves them vulnerable
to malnutrition unless appropriate complementary foods
are introduced [4, 5].

Complementary foods need to be nutritionally ade-
quate, safe, and appropriately fed in order to meet the
child’s energy and nutrient needs. Minimum Accept-
able Diet (MAD) is an IYCF indicator designed to mea-
sure the appropriate complementary feeding patterns of
children aged 6—23 months. Minimum dietary diversity
(MDD) and minimum meal frequency (MMF) are the
components of the MAD composite indicator, which is
used to quantify food intake for children who are breast-
fed, and for non-breastfeeding children, MDD, MMF, and
minimum milk feeding frequency (MMFF). The indicator
provides a useful way to track progress in simultaneously
improving the key quality and quantity dimensions of
children’s diets [6, 7].

The quality and quantity of a child’s diet are more
important before age two than at any other time in life
[8, 9]. A minimum acceptable diet is essential to ensure
appropriate growth and development for infants and
children aged 6-23 months. Without adequate diversity
and meal frequency, infants and young children are vul-
nerable to malnutrition, especially stunting and micro-
nutrient deficiencies, and to increased morbidity and
mortality [10]. Diet quality is associated with nutrition
status; children who are fed at least a minimum accept-
able diet are less likely to be stunted or underweight [11—
13]. Research shows that appropriate complementary
feeding has the potential to prevent 6% of all under-five
deaths, particularly in developing countries (9). Unhy-
gienic feeding practices also increase the risk of infec-
tions and diarrhoea in young children, which, when

combined with poor diets, can lead to growth failure [9,
14].

Despite widespread consensus on the importance of
good nutrition in early life, an alarming number of young
children are practicing poor complementary foods [15,
16]. The most recent global estimates of complementary
feeding practices based on indicators established by the
WHO highlight a worrying situation. In low-and middle-
income countries, half of all children are not receiving
the minimum meal frequency (the minimum number of
meals throughout the day needed to meet their nutrient
needs); more than two-thirds of children are not receiv-
ing the minimum dietary diversity (meals from a mini-
mum number of food groups); and five out of six children
are not receiving a minimum acceptable diet (both the
minimum meal frequency and minimum dietary diver-
sity needed to reduce the risk of malnutrition) [17].

In Ethiopia, children have some of the lowest dietary
diversity rates in the world. Their diet is often lacking
in animal-source foods, fruit, and vegetables. The resent
estimate showed that only 7% of Ethiopian children
aged 6-23 months met the MAD standards (with MMF
at 45% and MDD at 14%). The Amhara region has a low
rate of MAD standards (only 3% of children aged 6-23
months met the MAD standards). In the country, sig-
nificant number of young children are suffering the con-
sequences of poor diets [18]. Stunting affects 36.8% of
children under five, diminishing their physical and cog-
nitive growth and development [3]. Children affected by
stunting often grow up to be stunted adults themselves,
and stunted mothers are more likely to have stunted chil-
dren. Indeed, undernutrition is responsible for up to 50%
of deaths in children under 5 and is a significant cause of
morbidity in this age group [19].

The Ethiopian government has designed a multi-sec-
toral plan of nutrition intervention that aims to address
the immediate, underlying, and basic causes of malnutri-
tion to end child undernutrition by 2030 [20]. The Min-
istry of agriculture (MoA) is one of the sectors working
on year-round availability, access, and consumption of
variety, safe, and nutritious foods, which helps to address
the underlying determinants of infant and young child
nutrition [21-23]. As its part, MoA has been working
to increase access to small scale irrigated households to
improve year-round diversified production to improve
both the quality and quantity of the diets of rural house-
holds [21, 24]. However, the impact that irrigation has
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brought on the minimum acceptable diet practice of
children under two years old has not yet been studied.
Therefore, this study was designed to compare minimum
acceptable diet practice and associated factors among
children aged 6-23 months in households with irrigated
and non-irrigated users in North Mecha district, North-
west Ethiopia. The study examined the role of irrigation
in improving the MAD practices of children.

Methods and materials

Study area

The study was carried out in the Amhara region, North
Mecha district, which is 34 km southwest of Bahir Dar,
the hub of the Amhara National Regional State, and
530 km northwest of Ethiopia’s capital, Addis Ababa.
The district’s expected population in 2021 was 317,885,
with 157,353 men and 160,532 women, according to the
results of the 2007 national census [25]. The district com-
prises three climatic zones: highland “Dega’, mid-altitude
“Weyna Dega” and lowlands “Kola” The mean annual
rainfall ranges from 1,000 mm to 2,000 mm. The dis-
trict has 156,027 hectares of area, of which 72,178 hect-
ares were used for cultivation and about 1,386 hectares
were covered by water bodies. There are 37 rural Kebeles
among these 10 Kebeles irrigated users, and the remain-
ing are non-irrigated users. Maize and millet are mainly
planted during the main rainy season, while wheat,
maize, and vegetables are grown under irrigated condi-
tions [26, 27].

Study design and period

A Community-based comparative cross-sectional study
design was employed to assess minimum acceptable diet
practice and its associated factors among children aged
6—59 months from irrigated and non-irrigated house-
holds in Mecha district. The study was conducted from
September to October, 2021.

Population

All children aged 6-23 months in both irrigation and
non-irrigated users in the district were the source popu-
lation for the study. All children aged 6—59 months in the
randomly selected kebele (for both irrigation and non-
irrigated) were the study population. Mother/care takers
were interviewed for the study.

Eligibility criteria

All children aged 6-23 months who had been leaving at
least for 6 months in the selected irrigated and non-irri-
gated user kebeles were included in the study.

Study variables
Minimum acceptable diet practice, which is a combina-
tion of minimum meal frequency and minimum dietary
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diversity for breastfeeding and non-breastfeeding chil-
dren, is the outcome (dependent variable) variable for
the study. Whereas, socio-demographic and economic,
maternal, and child related factors were included in the
study.

Sample size determination

As it was a comparative cross-sectional study, the mini-
mum sample size was determined by using the double
population proportion formula [n (in each group)=f (a,
B) (p1ql+p2q2) / (p1 - p2) ?], with the following assump-
tions that the two groups were considered based on their
irrigation status. Group one was without irrigation as not
exposed (non-user HHs), and group two was with irri-
gation as exposed (user HH). To estimate the minimum
sample size of the study, 35.5% of households with non-
irrigated users attain minimum acceptable diet prac-
tice among mothers having children aged 6-23 months
in Mereka district, Southern Ethiopia [28], and house-
holds practice from irrigation users not known, so 50%
(P=.5) were taken. Then, the sample size estimation was
calculated using Epi Info software, and with a 95% confi-
dence level and an 80% power yielded 392, multiplied by
a design effect of 2, and then adding a 5% non-response
rate, the final required sample size was 824.

Sampling procedure

A stratified sampling technique was used to select
the study population. In the first stage, rural kebeles
were stratified by irrigation land use as irrigated and
non-irrigated users. In the next stage, a total of twelve
kebeles (three from irrigated and nine from non-irri-
gated kebeles) were selected randomly using the lottery
method. After allocating a sample size to each kebele
of the HHs with irrigated and non-irrigated users, the
required sample size was selected using a systematic
sampling technique (Fig. 1). A single child was selected
by the lottery method from the households in which two
or more 6- to 23-month-old months children were found.

Operational definition of terms

Minimum acceptable diet

The percentage of breastfed children 6—23 months of age
who had at least the minimum dietary diversity and the
minimum meal frequency during the previous day and
non-breastfed children 6—23 months of age who received
at least two milk feedings and had at least the minimum
dietary diversity, not including milk feeds, and the mini-
mum meal frequency during the previous day [4, 29].

Minimum dietary diversity

Percentage of children 6-23 months of age who con-
sumed foods and beverages from at least five out of eight
defined food groups during the previous day. The eight



Mengistu et al. BMC Nutrition (2024) 10:62

Page 4 of 11

North Mecha District

I/ 17 Lebelge suars salectrd Ru SRS fram 3T Rwselliahelrel cos) ]

Stratified

\

J

I Irrigated kebele (3 kebeles out of 10 I
| kebeles) 7527 HH

Non- Irricated kebele (9 kebeles out of 27 kebeles) |

17605 HH

| |

N N N N

Simple random sampling technique

J | A v v ¢I v l¢ T v
| T i
[ T Eo T e |kt | ot e el 1 [ean il
3 QTQ*A n { 000 w T D642 ‘ '“7533 o et RS N p A NLJ
o 2189 || 2185 it | et
J 206 {H - HH || v “ 19 | 182 E U 15
T ¥ n 1 I 1
< Ponulation Pronortional to size allocation
f; v v vV V _V V¥ v
n=48 n=109 n=146 n=157 n=51 | n=51 | n=46 | n= || n=6 || = || n= || n=4
43 0l 33 3/6
\ I |7

Systematic sampling technique

412 samples

412 samples

Fig. 1 Sampling procedure to study minimum acceptable diet and associated factors among infant and young children aged 6-23 months in irrigated

and non-irrigated areas of north Mecha district, northwest Ethiopia, 2021

food groups used for tabulation of this indicator are:
breast milk; grains, roots, tubers and plantains; pulses
(beans, peas, lentils), nuts and seeds; dairy products
(milk, infant formula, yogurt, cheese); flesh foods (meat,
fish, poultry, organ meats); eggs; vitamin-A rich fruits
and vegetables; and other fruits and vegetables [6].

Minimum meal frequency

A child receives solid, semi-solid, or soft foods (but also
includes milk for non-breastfed children) the minimum
number of times or more over the previous day. The min-
imum number of times is 2 times for breastfed infants
6—8 months, 3 times for breastfed children 9-23 months,
and 4 times for non-breastfed children 6-23 months in
the last 24 h [6, 29].

Food insecurity

It is defined as a situation where people, individuals at
times, lack physical and economic access to sufficient,
safe, and nutritious food needed to maintain a healthy
and active life. Household food security was assessed
using the Household Food Insecurity Access Scale vali-
dated tool developed by Food and Nutrition Technical
Assistance. The tool has nine occurrence questions fol-
lowed by nine frequency of occurrence questions that
measure the severity of household food insecurity in the
past 4 weeks [30].

Household wealth index

A proxy measure of living standards derived from infor-
mation on ownership available assets and household
characteristics and households classified into five catego-
ries [18].
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Irrigation

It is defined as the application of artificial water to the
living plants for food production and overcoming the
shortage of rainfall and helping to stabilize agricultural
production and productivity [31]. Irrigation users are
households who did use irrigation land whereas those
households who did not use irrigation land were called
“non-users”.

Maternal knowledge on IYCF practice

Knowledge of mothers on infant and child feeding prac-
tice was measured based on ten knowledge questions.
Each correct answer (yes) earned one point, and any
wrong answer (no) got zero. The calculated knowledge
score ranged from 0 to 10 points. Those who score above
the mean (5.7+2.6 standard deviations) was categorized
as knowledgeable and those who score below the mean
was categorized as not knowledgeable.

Data collection tool and procedure

Mothers with children between the ages of 6 and 23
months were interviewed in-person during a home visi-
tation, and information was gathered using a semi-struc-
tured questionnaire. The questionnaire was adopted from
different literatures. The data collection tool consists of
six parts; socio-demographic, wealth index, maternal
and child health, maternal knowledge of IYCF practice,
24-hour recall child feeding practice, and household food
insecurity. The socio-demographic tools were adapted
from the 2016 Ethiopia Demography and Health Survey
(EDHS) [18]. The child’s dietary diversity was assessed
using the 24-hours dietary recall method [6]. Wealth
status was assessed by using questions adapted from the
2016 Ethiopian Demographic and Health Survey (EDHS)
and other literature [18, 32]. Household food insecurity
was assessed using Household Food Insecurity Access
Scale validated tool (HFIAS) [33].

Data quality assurance

To maintain consistency, questionnaires were written in
English, translated into the Ambharic language spoken
there, and then back into English. Both the supervisor
and the data collectors received a three-day training on
the goals of the research and the general methods of data
collection producer. Before the actual data collection, a
pretest including 5% of the samples in comparable loca-
tions was carried out. The principal investigators and
supervisors verified the consistency and completeness of
the gathered data every day.

Data management and analysis

Data were entered using Epi Data entry client version
4.6.0.6 and exported to SPSS 23.0 statistical package
for analysis. Data cleaning was performed to check for
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consistency and values. A dietary diversity score was
computed out of eight food groups, and household eco-
nomic status was measured by constructing a wealth
index. After labeling the variables between 0 and 1, the
Principal Component Analysis (PCA) was applied. Then,
the wealth status is ranked and labeled as richest, rich,
middle, poorer, and poorest from the highest to the low-
est rank. The HFIAS indicator categorizes households
into four levels of household food insecurity (access):
food-secure, mild, moderately, and severely food insecure
(<=1, 2-10, 11-17, and >17) respectively. A bivariable
logistic regression analysis was done to assess the associ-
ation between each covariate with MAD. Covariates with
p value less than 0.2 during bivariable logistic regres-
sion analysis were included in a multivariable logistic
regression model to control all possible confounders and
identify factors significantly associated with MAD. Unad-
justed and adjusted odds ratios along with a 95% confi-
dence interval was estimated to assess the strength of
the association of each explanatory variable with MAD.
Variables with a p value<0.05 in the final model were
declared statistically significant. Hosmer-Lemeshow
goodness-of-fit was used to test the model’s fitness.

Results

Socio-demographic and economic characteristics

Among the 824 sampled subjects, 775 children aged
between 6 and 23 months with mothers/care givers were
enrolled in the study making a response rate of 98%
(94.4% in irrigation users and 93.7% in non-irrigation
users). Among children aged 6-23 months, 189 (48.6%)
and 204 (52.2%) were male by sex from irrigation users
and non-irrigation users, respectively. The mean age
of mothers was 30.3 (£6.8) years for irrigated users and
30.3 (£6.7) years, for non-irrigated users, respectively. All
study subjects, both irrigation users and non-irrigation
users, were orthodox Christians by religion and Amhara
by ethnicity. One hundred eighty-nine (48.6%) mothers
among the irrigation users and 189 (49%) among non-
irrigation users were involved in household decision-
making (Table 1).

Maternal and child health service characteristics

The preset study showed that 310 (79.7%) and 267
(69.2%) of the mothers from users and non-users gave
birth at health facilities for their previous pregnancy,
respectively. Less than half of mothers, 184 (47.3%) and
192(49.7%) from users and non-users had PNC follow-up
for the study child, respectively. Only one hundred (28%)
and 83 (21.5%) children’s weights had been measured
every month at GMP sessions by users and non-users,
respectively (Table 2).
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Table 3 hraaciamag@niicandperaartsasefrristics of the
[BSBEREeRts fram Lisertion trsreqasdnamNererinbbiorhidseha
NistickAeEhwissiaE e m RO3bINI 7=3886)N2= 389)

Characteristics Irrigation
Non-users Users (n1=389)
(n2=386)
Frequency %  Frequency %
ANC follow up Fourthand 61 158 153 393
above
One to 315 816 179 460
three
Not visit 10 26 57 203
Place of delivery Home 119 308 79 203
Health 267 69.2 310 79.7
facility
PNC follow up Yes 192 497 184 473
No 194 503 205 527
When started PNC? ~ Within 98 51.0 84 457
1-2 day
Within3-6 45 234 49 266
days
After 7 days 49 255 51 277
Pre-lacteal feeding  No 359 930 362 93.1
Yes 27 70 27 6.9
Initiation of BF Within1h 67 174 102 26.2
After 1 h 319 826 287 73.8
Complementary Before 6 39 10.1 33 8.5
feeding initiated months
At 6 months 233 604 232 59.6
After 6 101 262 112 288
months
Not started 13 34 12 3.1
Ever receive Yes 344 89.1 386 99.2
vaccines? No 42 109 3 08
Vaccination status ~ Uptodate 57 166 67 174
Fully 287 834 319 826
Vit-A Yes 245 63.5 247 63.5
Supplementation No 141 365 142 36.5
Got GMP service? Yes 83 21.5 109 280
No 303 785 280 720
llinessinthelast2  Yes 72 18.7 80 206
weeks No 314 81.3 309 794
Type of the illness  Fever 18 250 18 225
Diarrhea 33 458 43 538
Cough 21 292 19 237
Maternal knowl- Good 288 746 292 75.1
edge of IYCF Poor 98 254 97 249

Practice
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Table 1 (continued)

Minimum dietary diversity and minimum meal frequency
When we examine the food group consumption of the
study subjects, all of them, both users and non-users
consumed breast milk in the last twenty-four hours prior
to the study (Fig. 2). The proportion of children who
received the recommended minimum dietary diversity
was 39.6% among users and 27.2% among non-users. The
proportion of children who received the recommended
meal frequency was 63.5% and 58.0% among users and
non-users, respectively (Fig. 3).

Comparison of minimum acceptable diet among users and
non-users

There was a significant difference in magnitudes of MAD
among users and non-users (X*=13.912, P<.001). The
overall magnitude of recommended minimum acceptable
diet practice was 22.5%, and the MAD practice among
users was 28.0% (95% CI: 23.7, 32.4), and for non-user
was 16.8% (95% CI: 13.2, 20.7) (Fig. 4).

Factors associated with minimum acceptable diet practice
Factors associated with MAD practice among users

Bivariate and multivariable logistic regression analy-
ses were done to establish an association between the
independent variables and the outcome variables. Dur-
ing bivariate logistic regression: analysis occupation of
husband, involvement in the decision, family size, ANC,
Place of birth, pre-lacteal feeding, timely initiation of
BF feeding, bottle feeding, child illness in the last two
weeks, and households’ food insecurity were candidates
variables for multivariable logistic regression analysis at
P<.2. Whereas, the multivariable logistic regression anal-
ysis revealed that, three variables namely involvement in
decisions, timely initiation of breastfeeding, and child ill-
ness in the last two weeks were found to be significantly
associated with MAD in children among users.

Children born from mothers who were not involved
in the decisions were 4.37 times more likely to have an
inadequate minimum acceptable diet practice than chil-
dren born from mothers involved in household decisions
[AOR=4.37, 95% CI: (2.05,9.33)]. Children who started
breastfeeding after one hour of delivery were 5.29 times
more likely to practice an inadequate minimum accept-
able diet than those children who started breastfeed-
ing within one hour after delivery [AOR=5.29, 95% CI:
(2.393,11.672)]. Children who had the illness in the last
2 weeks were 4.10 times more likely to have an inade-
quate minimum acceptable diet practice than those chil-
dren who hadn’t a history of illness in the last two weeks
[AOR=4.10, 95%CI: ( 1.48,11.38)] (Table 3).
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Fig. 4 Magnitude of minimum acceptable diet practice among 6-23
months children from users and non-users of North Mecha District, North-
west, Ethiopia, 2022 (n1=389, n2=386)

Factors Associated with MAD practice among non-users

During the bivariate logistic regression analysis involved
in the decisions, Place of delivery, PNC follow-up, pre-
lacteal feeding, initiation of BF feeding, vitamin A sup-
plementation, GMP service utilization, and child illness
in the last two weeks were found as candidate variables
for multivariable logistic regression analysis at P<.2.
However, on multivariable logistic regression analysis,
four variables, namely involvement in the decision, place
of delivery, PNC follow-up, and GMP service utilization,

were found to be significantly associated with MAD in
children from non-users.

Children born from mothers who were not involved
in the decisions were 4.71 times more likely to practice
an inadequate minimum acceptable diet than children
born from mothers involved in household decisions
[AOR=4.71, 95% CI: (2.28, 9.75)]. Children delivered at
home were 2.51 times more likely to have an inadequate
minimum acceptable diet practice when compared to
children delivered at a health institution [AOR=2.51,
95% CI: (1.14, 5.55)].

Children born from mothers who reported not attend-
ing PNC follow-up were 3.01 times more likely to prac-
tice inadequate MAD than children born from those who
reported attending PNC follow-up [AOR=3.01, 95% CI:
(1.57, 5.77)]. Similarly, those mothers who reported not
attending GMP service to their children were 4.64 times
more likely to practice inadequate MAD than their coun-
ters [AOR=4.64, 95%CL: (2.40, 8.95)] (Table 4).

Discussion

The findings of this study indicated that the prevalence of
adequate MAD practice for children aged 6-23 months
among households with irrigation land users and non-
users was 28% (95% CI: 23.7, 32.4) and 16.8% (95% CI:
13.2, 20.7), respectively. This indicates that MAD prac-
tice of under two children in irrigated users are signifi-
cantly higher than non-users (X>=13.912, P<.001). This
significant variation is happening due to the irrigation
scheme, since irrigation can encourage crop diversifica-
tion and the production of more diverse foods for house-
hold consumption. The mothers in the irrigated area
can easily access a variety of food items as they have the
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Table 3 Associated factors of MAD 6 to 23 months children from
users of North Mecha District, Northwest Ethiopia, 2022 (n= 389)

Characteristics Minimum acceptable diet (MAD) among users

(n=389)
Inad- Ad- COR (95% AOR (95%
equaten equate Cl) (d)]
(%) n (%)
Husband's
occupation
Farmer 242(733) 88(26.7) 1 1
Others (**) 28(60.9) 18(39.1)  0.57(0.30, 1.39(0.38,
1.07) 5.08)
Involved on
decision
No 171(85.5) 29(14.5) 4.33(2.66, 4.37(2.05,
7.05) 932)*
Yes 109(57.7) 80(423) 1 1
Family size
<=5 138(66.0) 71(34.0) 1 1
>5 142(789) 38(21.1) 1.92(1.22, 1.55(0.64,
3.04) 3.76)
ANC follow up
No 51(89.5)  6(10.5) 1 1
1-3 132(73.7) 47(26.3) 0.33(0.13, 0.56(0.10,
0.82) 2.98)
>=4 97(634) 56(36.6) 0.20(0.08, 0.46(0.09,
0.51) 2.37)
Place of delivery
Home 69(87.3)  10(12.7) 1 1
Health facility 211(68.1) 99(31.9) 0.31(0.15, 047(0.12,
0.63) 1.86)
Pre-lacteal feeding
No 266(73.5) 96(26.5) 1 1
Yes 14(51.9)  13(48.1) 0.39(0.18, 0.63(0.15,
0.86) 2.59)
Initiation of BF
Within 1 h 52(51.0) 50(49.0) 1 1
After 1 h 228(79.4) 59(20.6) 3.71(2.29, 5.29(2.39,
6.01) 11.67)*
Bottle-feeding
No 252(75.2) 83(24.8) 1 1
Yes 28(51.9)  26(48.1) 0.36(0.20, 0.45(0.14,
0.64) 1.49)
lliness in the last
2wk
Yes 69(95.1) 11(13.8) 291(1.48, 4.10(1.48,
5.75) 11.38) *
No 211(683) 98(31.7) 1 1
HH Food Insecure
Food secure 199(68.9) 90(31.1) 1 1
Food Insecure  81(81) 19(19) 1.93(1.10, 1.63(0.564.73
3.37) )

Note *Indicates significant at P<.001 ** Merchant and daily worker
Abbreviation COR, Crude odd ratio, and AOR, adjusted odds ratio. HH, Household
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Table 4 Associated factors of MAD 6 to 23 months children

among non-users of North Mecha District, Northwest Ethiopia,
2022 (n=386)
Characteristics

Minimum acceptable diet (MAD) among non-
users (n=386)

Inad- Ad- COR(95%Cl) AOR
equaten equate (95% Cl)
(%) n (%)
Involved on
decision
Yes 136(424) 53(815) 1 1
No 185(57.6) 12(185) 6.01(3.09, 471228,
11.68) 9.75) **
Place of delivery
Home 109(34.0) 10(154) 2.83(1.39,5.77) 251(1.14,
5.55)*
Health facility 212(66.0) 55(84.6) 1 1
Had PNC follow up
Yes 152(474)  40(61.5) 1 1
No 169(52.6) 25(385) 1.78(1.03,3.07) 3.01(1.57,
5.77) **
Pre-lacteal feeding
Yes 20(6.2) 7(10.8) 1 1
No 301(93.8) 58(89.2) 0.55(0.22,1.36)  0.780(0.27,
2.26)
Initiation of BF
Within 1 h 51(15.9) 1624.6) 1 1
After 1 h 270(84.1) 49(754) 1.73(091,3.27) 1.90(0.87,
4.18)
Vi-A
Supplementation
Yes 213(664) 32(49.2) 2.03(1.19,349) 1.57(0.83,
2.98)
No 108(33.6) 33(50.8) 1 1
Got GMP service
Yes 48(15.0) 35(538) 1 1
No 273(85.0) 30(46.2) 6.64(3.73, 4.64(2.40,
11.81) 8.95)**
lliness in the last
2wks
Yes 65(20.2) 7(10.8) 2.10(0.92,4.83) 1.76(0.70,
4.47)
No 256(79.8) 58(89.2) 1 1

Note *Indicates significant at * P<.05 **Indicates significant at P<.001
Abbreviation COR, Crude odd ratio, and AOR, adjusted odds rat

opportunity to grow vegetables and fruits in the dry sea-
son by irrigation than in non-irrigated areas. This is an
advantage to enhancing minimum dietary diversity, mini-
mum meal frequency, and improving minimum accept-
able diet practice. For instance, evidence shows that
agricultural intervention like irrigation are a best practice
to improve complementary feeding among children [34].
Another study has also indicated that access to irrigation
farmland enhances crop diversity, which in turn leads to
improved children’s dietary diversity and frequency [35,
36].
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The preset study showed that the magnitude of an ade-
quate minimum acceptable diet among irrigation users
was 28%, which was higher compared with studies con-
ducted in Goncha district, Northwest Ethiopia, (12.6%)
[37], North Shoa, Oromia Region (13.3%) [38], and from
the national report (7%) [32]. It was also higher than
the study conducted in a number of African countries,
including Kenya, 21.8% [39], Burkina Faso, 13% [40], and
Ghana, 17% [41]. However, the current finding is lower
than studies conducted in Addis Ababa 74.6% [42], Nepal
44.3% [43], and China 49.0% [44]. This is probably due to
the difference in the socio-economic, socio-demographic,
and socio-ecologic characteristics of the study subjects;
for instance, people livening in Addis Ababa are higher
than those in our study area in terms of socio-economic
status.

In the current study, 16.8% of children aged 6-23
months received an adequate minimum acceptable diet
from children form non- irrigation users. The finding is
higher than previous reports, including; Dembech dis-
trict (8.6%) [45] and the EDHS report of 2016 (7%) [32].
The variation might be due to the difference in study
periods. For example, the study in Dembech district was
conducted during the fasting period of orthodox religion
followers during which feeding habits might be reduced
either in food diversity, especially animal source foods or
meal frequency which estimates the finding when com-
pared to other periods. With regard to the EDHS report,
the difference might be due to the EDHS study being
conducted countrywide in culturally different popula-
tions, which may underrate child feeding practices, while
the current study was conducted on an almost cultur-
ally homogenous population with similar feeding prac-
tices. However, the current finding is less than studies
conducted in Debre Berhan (31.6%) [7], Mareka District,
Southern Ethiopia, (35.5%) [28]. This is probably due to
the difference in the socio-economic, socio-demographic,
and study periods; the current study was conducted in
rural communities, whereas Debre Berhan and Mareka
district studies were conducted in urban communities
which are higher than those in our study area in terms of
socio-economic status. As communities in rural areas are
less likely to feed a minimum acceptable diet than people
residing in urban areas [32]. Also, the difference might be
due to the fact that more non-educated mothers partici-
pated in this study; on the contrary, a higher number of
educated participants were included in the above study.
This finding is also higher than the study conducted in
Nigeria (9.2%) [46], and Malawi (12%) [47], and less than
the study conducted in Kenya (21.8%) [39], and Ghana
(17%) [41]. The variation might be due to differences in
socio-demographic characteristics and study period.

A significant association was observed between chil-
dren born from mothers who were involved in the
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decision and the minimum acceptable diet practice for
both users and non-users. The magnitude of inadequate
MAD practice was significantly higher among those who
were not involved for in the decision as compared to
those who had been involved. The possible explanation
might be that mothers who were involved in the deci-
sion can get free time to feed their children and can easily
purchase foods that are not available in the household. In
addition to this, mothers who were involved in income-
generating irrigation activities and their control of
income from irrigation had a greater impact on increas-
ing the child MAD practice of the households. This find-
ing was supported by previous studies conducted in
Denbecha district in northwest Ethiopia [45].

In this study, among users’ children who had an illness
in the last two weeks, there was a significant association
with an inadequate minimum acceptable diet practice.
In this study, children among users who had an illness in
the last two weeks were more likely to have an inadequate
minimum acceptable diet than those who hadn’t had a
history of illness in the last two weeks. This result was
supported by the study conducted in Nepal and Debre
Berhan town [7, 43]. This is because illness reduces chil-
dren’s appetite, dietary intake, and nutrient absorption,
leading to inadequate MAD.

This study showed that among non-users, place of
delivery was significantly associated with child MAD
practice. Children delivered at home were more likely
to have an inadequate minimum acceptable diet prac-
tice when compared to children at health institution. The
possible description might be due to the fact that during
institution delivery, health professional counseling on
appropriate child feeding after delivery to a health facility
increases mothers’ awareness of the practice a minimum
acceptable diet; hence, mothers’ awareness of appropri-
ate child feeding practices who got it from health profes-
sionals have had better child feeding practices than their
counterparts. Furthermore, it might enhance information
about PNC follow-up and child health services, increase
maternal knowledge, and promote MAD practice. This
finding is supported by studies conducted in the Den-
becha district in Northwest Ethiopia, Mareka District
Southern Ethiopia, and Nepal [28, 43, 45].

In this study, PNC follow-up was associated with MAD
practice among non-users of 6-23-month-old children.
Children born from mothers who reported not attend-
ing PNC follow-up were more likely to practice inade-
quate MAD than children born from those who reported
attending PNC follow-up. This could be since nutritional
advice and counseling by health workers might not only
educate mothers but also avoid traditional beliefs that
might inhibit child feeding practices. Furthermore, it
might be the strength of health extension worker imple-
mentation in maternal health service packages, including
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postnatal services. This finding is supported by the find-
ings from in Democratic Republic of Congo, Nepal, and
North Shoa, Oromia Region, Ethiopia [38, 43, 48].

Another important variable found to be associated
with child MAD among non-users was GMP service
utilization. Those mothers who reported not attending
GMP services for their children were more likely to prac-
tice inadequate MAD than their counters. This might
be as the HEWs monitor the weight of children using
the standard GMP charts, and they will provide nutri-
tion counseling to mothers or caregivers of children; as
a result, there might be an improvement in child feeding
practices [49]. These activities also provide an opportu-
nity for early recognition of signs of undernutrition, and
any illness and to manage them accordingly. This flinging
is also supported by studies conducted in northern and
southern parts of Ethiopia, which indicated that there is
more likely for meeting MAD in those children attending
regular GMP service utilization at each health post level
[28, 37].

Conclusion and recommendation

The overall prevalence of minimum acceptable diet prac-
tice was low compared with national and WHO recom-
mendations. But the practice was much higher among
irrigated users than among non-irrigated users. Involve-
ment in a decision, place of delivery, PNC, and GMP are
independent predictors of MAD in children from non-
irrigated households. The finding reveals that a signifi-
cant association was observed between irrigation status
and MAD practice in the study area. The study suggested
that expanding access to irrigation for households may be
the best approach to improving child nutrition.
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