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Abstract

Background

Globally, one in two children aged 6 to 23 months fails to meet recommended dietary
practices, with 70% fail to meet dietary diversity or meal frequency. This study assessed
factors associated with the minimum acceptable diet (MAD) among children aged 6 to 23
months in Rwanda.

Methods

This cross—sectional study utilized secondary data from the 2019-2020 Rwanda
Demographic and Health Survey (RDHS), analyzing 1,203 children. Weighted data
were analyzed using STATA version 17, employing bivariate and multivariable logistic
regression at a 5% significance level.

Results

The prevalence of MAD was 23.9%. Among breastfed children aged 6-8 months, 27.09%
achieved the minimum meal frequency (MMF), while only 11.9% of children aged 9-23
months met the MMF. Significant factors associated with MAD included residence in the
Eastern Province (AOR: 1.66; 95% CI: 1.02-2.27), access to nutrition-related information
(AOR: 1.72; 95% CI: 1.03-2.41), and household wealth, with the richest households
showing the highest odds (AOR: 5.93; 95% CI: 3.08-11.42). Delivery in health facilities
also increased odds (AOR: 3.42; 95% CI: 1.20-9.77).

Conclusion

The low prevalence of MAD highlights the need for promoting dietary diversity and meal
frequency, support low-income households to improve child feeding practices.
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Introduction

Minimum meal frequency (MMF) refers to
the number of meals a child receives per
day to meet their age-appropriate energy
needs, while minimum dietary diversity
(MDD) pertains to the consumption of foods
from at least five of the eight recommended
food groups, ensuring a balanced intake
of essential nutrients. Together, these
indicators define the minimum acceptable
diet (MAD), which is a composite measure
reflecting both adequate meal frequency
and dietary diversity. Achieving MAD is
crucial for optimal growth, development,
and prevention of malnutrition among
children aged 6 to 23 months, particularly
in low-resource settings.[1]

The World Health Organization (WHO) and
United Nations International Children's
Emergency Fund (UNICEF) suggest that the
indicators for appropriate complementary
feeding should include initiating feeding
practices to constitute the minimum
acceptable diet (MAD).[1,2,3] Global
statistics report that 50% aged 6 to 23
months do not receive the recommended
daily meal frequency. More than two in
three (69%) do not receive the foods from
recommended food groups which include
eggs, fish or meat every day. Therefore
only 31% of children receive the minimum
dietary diversity, ultimately one in three
children aged under five years live in severe
food poverty.[1]

The proportion of achieving MAD in Sub-
Saharan Africa is low at 14.2% with the
lowest level in Liberia (3.2%) to 22% in
Rwanda,[4] while the prevalence of MAD
child feeding practice in the eastern African
region is 11.56%.[5] Inadequate newborn
feeding practices lead to malnutrition,
inadequate nutrition and chronic stunting
that will persist into future generations,
by using proper complementary feeding
practices, over one-third of child fatalities
could be avoided.[6]

The six-to-twenty-three-month window is
crucial because as a child develops and
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becomes more active, breast milk is not
enough to supply all of the nutrition. To close
this nutrient and energy gap and keep the
child from growing stunted, complementary
feeding must be started. Children aged more
than 6 months should be fed small amounts
of suitable and secure solid and semi-solid
meals throughout the day as they adjust to
eating with the family.[3]

In many countries in Africa, incorrect
supplemental feedingis frequently performed
despite these recommendations and the
health advantages of optimal complementary
feeding. A multifaceted range of tasks,
encompass the timing of introducing
foods, selecting a variety of foods to ensure
dietary diversity, employing appropriate
preparation methods, determining the right
food portions, adhering to feeding schedules,
being attentive to newborn signals, and
ensuring safe food handling, storage, and
preparation.[4]

About 45% of deaths in children under
the age of five are caused by nutrition—
related issues. These generally take place
in nations with low and moderate incomes.
Globally, around 51 million, or 7.5% of
under—five children, were wasted in 2017,
and 38 million, or 5.6%, were overweight.
While Rwanda has made remarkable strides
in lowering the percentage of children aged
five who are malnourished, the scope of the
issue remains quite concerning. According
to RDHS,[7] 9% of children under the age of
five had severely stunted growth, while 33%
of children under the age of five were stunted.
[7] Studies conducted have emphasized on
the MAD feeding practice and determinants
of forms of malnutrition such us stunting.
[8] However, a little is known on the MAD
and associated factors among children aged
623 old in Rwanda and the MMF practices
for ensuring enough energy required for
child’s growth is provided.

Despite progress in improving child
nutrition in Rwanda, the prevalence of MAD
remains low, and factors influencing MAD
and its components, such as Minimum Meal
Frequency (MMF) and Minimum Dietary
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Diversity (MDD), are poorly understood,
particularly among children aged 6 to 23
months. Limited research has explored the
sociodemographic, economic, and health
service-related determinants of MAD in
this population. Addressing this gap is
critical for informing targeted interventions
and policies to enhance complementary
feeding practices and reduce malnutrition
in Rwanda.

Methods and Materials

Study design

This study was a cross-sectional study
based on the 2019-2020 RDHS. A cross-—
sectional study is an observational study
design in which a researcher simultaneously
evaluates exposure and outcome.[9] The
recent RDHS Survey conducted in 2019-
2020, was the sixth survey following those
in 1992, 2000, 2005, 2010, and 2014-15.

Study setting

The study was conducted in Rwanda, a
landlocked country situated in East-central
Africa with more than 13 million (13246394)
of population.[10]

Study population

The study population consisted of all 1203
children aged 6 to 23 months, whose data
were extracted from the 2019-2020 Rwanda
demographic and health survey (RDHS).

Sampling method

The sampling method used in this study
was based on a multistage stratified cluster
sampling design derived from the 2019-202
RDHS. The country’s five administrative
Provinces (Kigali, South, North, East and
West) were classified into urban and rural
strata, households within each stratum
were randomly selected using a two-stage
process. At the first stage, enumeration
areas (EAs) were selected using probability
proportional to the size of the population.
At the second stage, within each EA, a
fixed number of households were randomly
selected; all children aged 6 to 23 months
within these households were included in
the analysis.

Data collection instrument and
procedures

The extraction form was used to gather
data from the DHS Program's 2019-
2020 Demographic and Health Survey
dataset. The data extracted included the
sociodemographic details and health
status of the eligible children, as well
as information about their diet and the
maternal characteristics of their parents, all
of which was evaluated in order to explore

the factors that contribute to a MAD.

Data analysis

STATA version 17 was used to clean
and analyze the RDHS dataset. The
characteristics of the respondents and
the prevalence of the MAD were explained
using descriptive analysis. The dependent
variable under consideration was the
practice of providing a MAD, which is binary
in nature. A child was deemed to have
received a MAD if they met the criteria for
both MMF and MDD, regardless of whether
they were breastfed or not. To ensure
that the analysis accurately reflected the
national population, weighting, by using
svyset and svy commands, was applied to
adjust for the complex survey design. The
study investigated the relationship between
independent variables (respondents'
sociodemographic  characteristics and
maternal information) and the outcome
variable, indicating whether a child received
a minimum acceptable diet (MAD) in the 24
hours before the interview. This analysis
utilized chi-square tests of independence
for bivariate examination. The health state
of a child was compared with a MAD using
the bivariate analysis. The confounding
variables were adjusted and controlled using
multiple logistic regression. To present
the findings, tables, graphs, and charts
were used and 95% of confidence interval
was considered to test for hypothesis and
association.

Ethical consideration

The study relied exclusively on secondary
data obtained from 2019-202 RDHS, which
was conducted by National Institute of
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Statistics of Rwanda (NISR) in collaboration
withDHSProgram.NISRfollowedallnecessary
ethical protocols including obtaining
approval from Rwanda’s National Health
research ethics committee and ensuring
that participants provided informed consent
prior to data collection. This study used
publicly available, anonymized secondary
data; the data obtained from DHS Program
database after obtaining permission. Mount
Kenya University Ethical review committed
provided the ethical permission to conduct
the study (MKUO4/PGS&R/0910/2023).

Results

Socio-demographic characteristics of
Respondents

The study included 1203 children that were
aged between 6-23 months as reported
in the RDHS dataset. Their mothers were
mostly the respondents as the children were
too young to respond to the questions. The
data in Table 1 indicate that the majority of
children surveyed were in the 6-12 months
category (39.73%), with 52.7% being
male. Insurance coverage was reported
for a considerable majority (79.97%) of
children. Household heads were mostly
aged 30-39 years (43.81%), and mothers
were predominantly married (82.88%) and
aged 20-34 years (67.5%). Geographically,
the Southern Province had the highest
respondent concentration (25.35%). Rural
areas were more prevalent (79.8%), and
primary education was the most common
(63.51%). Most respondents identified as
Protestant (49.88%) or Catholic (35.16%).
Access to information was reported by
42.14% of respondents. Wealth distribution
showed a significant portion in the "poorest"
(22.86%) and "poorer" (21.78%) categories.
The majority of mothers were engaged in
formal employment (55.86%), and 98.75%
reported the presence of under—five children
in their households. Male household heads
were predominant (76.31%). (Table 1)
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Table 1. Socio-demographic and maternal
characteristics of children aged 6-23 months

and mothers (N=1203)

Variables Frequency Percentage

(n) (%)

Age of <:2hild in months

— 478 39.73
13-18 396 32.92
19-23 329 27.35
Total 1203 100.0

Sex of child
ale 634 52.7
Female 569 47.3
Total | 1203 100
Covered by insurance
Yes 962 79.97
No 241 20.03
Total 1203 100
Age of household head
20-29 262 21.78
30-39 327 43.81
40-49 244 20.28
50+ 170 14.13
Total . 1203 100
Mother’s marital status
Single 128 10.64
Married 997 82.88
Widow 15 1.25
Separated 63 S5.24
Total 1203 100
Mother’s age in years
<20 31 2.58
20-34 812 07.5
35-49 360 29.93
Total . 1203 100
Region of residence
Kigali 139 11.55
South 305 25.35
West 292 24.27
North 186 15.46
East 281 23.36
Total 1203 100
Type of place of residence
rban 243 20.2
Rural 960 79.8
Total . 1203 100
Mother’s education status
No education 117 9.73
Pr1ma£{y 764 63.51
Secondary 258 21.45
Tertiary 64 5.32
Total 1203 100
Respondent’s religion

atholic 423 35.16
Protestant 600 49.88
Adventist 126 10.47
Muslim 29 2.41

Traditional 1 0.08
Jehovah witness S 0.42
Others ) 0.42
No religion 14 1.16
Total | 1203 100
Information source
Yes 507 42.14
No 696 57.86
Total 1203 100
Wealth status
Poorest 275 22.86
Poorer 262 21.78
Middle 233 19.37
Richer 227 18.87
Richest 206 17.12
Total . 1203 100
Mother’s occupation
Not employed 242 20.12
Formal emplonment 672 55.86
Informal employment 289 24.02
Total .. .1203 100
Presence of under-five children
Yes 1188 1.25
No 15 98.75
Total 1203 100.0
Sex of household head
Male 918 76.31
Female 285 23.69
Total 1203 100.0

Source: Researcher’s analysis of RDHS 2019-2020
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The Prevalence rate of MAD among 6-23
months old children in Rwanda

On average, 31.17% of children aged 6 to
23 months received at least recommended
MDD which is five complementary foods
a day from eight listed by WHO with the
majority (93.2%) being breastfed followed
by vegetables and nuts (72.9%). The results
revealed that among those breastfeeding
children between 6-8 months, 27.09%
had received MMF of at least twice a day.
Among the breastfeeding children aged
9-23 months, 11.9% were provided with the
MMF at least three times a day, and 10.71%
of the non-breastfeeding children were
provided with the MMF at least 4 times a
day. The MAD was therefore the average of
proportions of MMF and MDD, (Figure 1).

#Recerved MAD

4Did not receive MAD

Figure 1. The Prevalence rate of MAD
among 6-23 months old children in
Rwanda

The Minimum acceptable diet calculation
The MAD calculation results shown in Table 2
indicate that on average, 31.17% of children
with 6 to 23 months received recommend-
ed MDD which is at least five complemen-
tary foods (breast milk, grains, roots, and
tubers; legumes and nuts; vitamin A-rich
fruits and vegetables; and other fruits and
vegetables) from eight listed by WHO, with
the majority being breastfed (93.2%). This
prevalence is followed by regimes and nuts
(72.9%). The results revealed that among
those breastfeeding children between 6-8
months, 27.09% had received MMF at least
twice a day. Among the breastfeeding chil-
dren aged 9-23 months, 11.9% were pro-
vided with the MMF of at least three times
a day and the non-breastfeeding children
that were provided with the MMF of at least
4 times a day were only 10.71%. The MAD
was therefore the average of proportions of
MMF and MDD (Table 2).

Table 2. The Minimum Acceptable Diet Calculation (N = 1203)

Minimum Acceptable Diet

Frequency Percent

(n) (%)
Breast milk 1119 93.02
Grains, roots and tubers 458 38.07
Legumes and nuts 877 72.90
Dairy products (e.g. Milk, yogurt and cheese) 24 2.00
Flesh foods (e.g. Meat, fish, poultry, liver or other organs) 186 15.46
Eggs 79 6.57
Vitamin A-rich fruits and vegetables 525 43.64
Other fruits and vegetables. 263 21.86
Total (Receiving at least five food categories) 375 31.17
Breastfed 6-8 months and eat two times a day 56 27.09
Breastfed 9-23 months and eat three times a day 118 11.90
No breastfed 6-23 months and eat Four times a day 129 10.71

Source: Analysis of RDHS (2019-2020)
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The factors of minimum acceptable diet among children aged 6 to 23 months in

Rwanda

Table 3. The factors associated with minimum acceptable diet

Variable COR (CI at 95%) AOR (CI at 95%) P Value
Region of residence

Kigali 1* 1*

South 1.017 (0.85-1.22) 1.22 (0.72-2.07) 0.466

West 1.022 (1.02-1.13) 0.92 (0.54-1.55) 0.742

North 0.914 (0.83-1.01) 0.64 (0.35-1.19) 0.163

East 1.107 (1.05-1.18) 1.66 (1.05-2.27) 0.041
Type of place of residence

Urban 1* 1*

Rural 0.9 (0.86-0.99) 0.72 (0.48-1.09) 0.122
Mother’s Education status

No education 1* 1*

Primary 0.911 (0.90-0.98) 0.82 (0.48-1.42) 0.476

Secondary 0.95 (0.95-0.95) 0.95 (0.52-1.76) 0.876

Tertiary 1.138 (1.14-1.18) 1.82 (0.80-4.16) 0.156
Information source

No 1* 1*

Yes 1.228 (1.22-1.30) 1.72 (1.03-2.41) 0.007
Wealth status

Poorest 1* 1*

Poorer 1.091 (1.04-1.18) 1.71 (1.04-2.81) 0.034

Middle 1.16 (1.16-1.16) 1.20 (0.69-2.08) 0.523

Richer 1.078 (1.07-1.08) 2.32 (1.35-3.98) 0.002

Richest 0.983 (0.98-0.99) 5.93 (3.08-11.42) <0.001
Mother’s occupation

Not employed 1* 1*

Formal employment 0.95 (0.95-1.0%5) 1.18 (0.81-1.72) 0.38

Informal employment 1.04 (0.94-1.04) 0.95 (0.59-1.52) 0.819
Delivery site

At home 1* 1*

Health facility 1.142 (1.14-1.19) 3.12 (1.09-8.94) 0.035

Others 1.062 (0.95-1.09) 1.37 (0.14-13.66) 0.79
Covered by insurance

No 1* 1*

Yes 0.886 (0.87-1.01) 1.38 (0.89-2.13) 0.145
Breastfeeding status

No 1* 1*

Yes 0.906 (0.90-1.30) 0.62 (0.37-1.05) 0.076

17 Reterence category, COR: Crude Odds Ratio; AOR: Adjusted Odds Ratio; CI: Confidence Interval

Source: Analysis of RDHS 2019-2020
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To identify the factors associated with MAD,
both crude and adjusted odds ratios were
calculated to assess the factors that had a
significant relationship with the dependent
variable (MAD).

The study found that children in the Eastern
Province were 1.66 times more likely to
receive a minimum acceptable diet (MAD)
[AOR=1.66, 95%CI: 1.05-2.27], having a
radio, television, or telephone 1.7 times
[AOR=1.72, 95%CI: 1.03-2.41]. Children
in the richest households had over 5 times
higher odds of achieving MAD compared with
those in very poor households [AOR=5.93,
95%CI: 3.08-11.42]. Additionally, delivering
in health facilities increased the odds of
MAD by over three times [AOR=3.12, 95%CI:
1.09-8.94]. Key factors influencing MAD
include place of residence, delivery place,
information source, and household wealth
status (Table 3).

Discussion

The main objective of this study was to
explore the prevalence and assess the
factors associated with minimum acceptable
diets among children aged 6 to 23 months
in Rwanda. The study found that the
prevalence of MAD in Rwanda is 23.9%.
These results are slightly greater than
that of the study conducted in India which
indicated a prevalence of 21.4%.[4] The
prevalence found in this study is over twice
as much as 8.4% reported by a different
study in Odisha, India,[11] for the East
African countries (11.56%), and 14.9% that
was identified in Iseyin in Nigeria.[12] with
22% in Uganda.[13] This is due to strategies
by the government of Rwanda for improving
the maternal and child health. However,
the MAD prevalence was much lower than
that of Ethiopia (80.2%).[14] This increased
prevalence of MAD in Rwanda may be due
to the sensitizations given to the people of
Rwanda in regards feeding exercise of their
infants below two years of age. However,
the study’s prevalence is less than that of a
study done in South Kivu that had the 33%
prevalence of MAD for the children and the
74.6% MAD prevalence in Ethiopia.[6]

This could be attributed to different socio—
economic conditions, cultural practices and
dietary habits in South Kivu and Ethiopia
that influence feeding practices.

The study identified some of the factors
for MAD and these factors were positively
related to achieving the MAD of the infants.
This implies that an increase in a factor
was likely to increase the attainment of
MAD for the infants. The identified factors
include the place of residence particularly
in the Eastern province, the wealth status
of the household (the poor, rich and very
rich), having a source of information and
delivery place of the mother, and a health
facility in particular. These features were
similar to several studies that identified
some of them as the factors associated
with MAD.[11,15-17] However, some of the
factors that were identified by these studies
for example the mother’s education status
and education level, antenatal care and
post-natal care visits, the breastfeeding
status among others were not significant
for this study in the case of Rwanda. This
may be attributed to the variation in the
demographic characteristics of different
countries and regions,[4] identified that the
higher household wealth index was related
to the provision of complementary foods to
children in North and East India. This was
similar to the findings of the current study
as the wealth of the household vital when it
comes to buying some of the complementary
foods. However, their study did not agree
with the current study with respect to the
number of ANC visits (more than four visits)
as it was not significant in our study. This
difference could be linked to the sample
size difference (69,464 vs 1203) in the two
studies. Furthermore, the gender of a child
was found to be significantly associated
with MAD in Lalibela, Northwest Ethiopia,
which was not the case for Rwanda.[18] This
study highlights a substantial prevalence of
children under two years of age not meeting
the MAD in Rwanda, a rate that exceeds
regional and global averages. Government
initiatives aimed at improving maternal and
child health have played a role in addressing
this challenge,
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despite that a few gaps remain that require
further attention. Factors linked to MAD
include residence in the Eastern Province,
household wealth, access to information,
and delivering at a health facility. Notably,
education status, ANC and PNC visits, and
genderexhibitvariationscomparedtofindings
in other regions. The study emphasizes
the necessity for targeted interventions
considering local demographics to address
infant malnutrition effectively and enhance
public health outcomes.

Study limitation

This study has strengths and limitations.
The strength is that the sample was
extracted from the national dataset of
the RDHS 2019/2020 and therefore the
results can be generalized over the whole
country. The first limitation of the study
is that it only considered the 24-hour diet
recall approach when examining the factors
linked with MAD in Rwanda, which may
not fully reflect individuals past feeding and
dietary habits. This second limitation is
that the used quantitative design may not
explain the deep challenges and knowledge
regarding the minimum acceptable diet
practice among participants. Nevertheless,
the findings from this study can be widely
used in interventional strategies, research
and training.

Conclusion

The study revealed that 27.09% of
breastfeeding children aged 6-8 months
achieved the minimum meal frequency
(MMF) of at least 2 times a day, while 11.9%
of those aged 9-23 months met the MMF
of at least 3 times. Factors contributing
to achieving the minimum acceptable diet
(MAD) included the region of residence,
particularly the eastern province, having
a source of information, wealth status
(poorer, richer, and very rich), and delivery
place from health facilities. Proper early
observation of children's feeding practices
is crucial for their later development, and
addressing the identified factors associated
with increased MAD
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provision is essential for child nutrition in
Rwanda and globally. An in—depth qualitative
study should be conducted to gain further
insight into the factors contributing to MAD.
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