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Abstract: Background: The increasing prevalence of stunting in the Democratic Republic of the Congo (DRC)
represents a major public health concern. Adequate complementary feeding is crucial for preventing and reducing
chronic malnutrition in early childhood in the long term.

Objective: This study aimed to assess the baseline complementary feeding practices and nutritional status of children
aged 6-23 months in South Kivu Province, with a focus on commonly consumed complementary foods.

Methods: A cross-sectional analytical study was conducted among 515 children in the Kadutu and Miti-Murhesa health
zones of South Kivu. Participants were selected through a systematic random sampling method. Dietary intakes and
infant feeding practices were assessed using dietary recall questionnaires and a 7-day food frequency questionnaire.
The nutritional status was measured by anthropometry.

Results: The mean age of children was 13.3 £ 5 months. Results showed that 59% of the children had a low dietary
diversity score. Only 23% received an appropriate complementary feeding according to the minimum acceptable diet.
Most of the children (88.5%) consumed porridge made exclusively of cereals, roots, or tubers and water. Animal-source
foods, fruits, and vegetables were rarely consumed. Acute malnutrition and stunting affected 4.9% and 36.6% of
children, respectively.

Conclusion: Stunting remains prevalent in both rural and urban areas of South Kivu. Furthermore, infant diets are
nutritionally inadequate, as evidenced by their lack of diversity. Enriching widely consumed staple foods (maize,
sorghum, and soy) with locally available animal-source products could improve micronutrient intake and constitute a

promising strategy for preventing child malnutrition.

Keywords: Infant and young feeding practices, dietary intakes, complementary food, nutritional status, South Kivu.

1. INTRODUCTION

Malnutrition is a major global public health problem.
Despite progress in recent decades, it is estimated that
more than 148 million children under the age of five are
stunted and that 45 million are wasted worldwide [1].
The situation is particularly alarming in sub-Saharan
Africa, where the prevalence of undernutrition has
increased slightly but steadily in almost all sub-regions
since 2015 [2]. The Democratic Republic of the Congo
(DRC) is one of the few countries in sub-Saharan
Africa where the prevalence of chronic malnutrition has
increased in recent years. National Multiple Indicators
Cluster Survey (MICS) reports on children showed that
the country has experienced a difficult socioeconomic
situation for decades, characterized by high rates of
child malnutrition. DRC has made some progress
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towards the stunting target, but 41.8% of children under
five are still stunted, which is higher than the African
regional average (30.7%) and one of the highest in the
world. Some improvements have also been made
towards the target of wasting, but 6.4% of children
under five are still affected, which is higher than the
African region (6.0%) [3]. Although there has been a
downward trend in recent decades, DRC is not on track
to meet the World Health Assembly’s 2025 global
nutrition targets, particularly for child stunting and
wasting [3]. If the current trend continues, the country
will not meet target 2.2 of the Sustainable Development
Goals by 2030.

In recent decades, the nutritional status of children
under five in the eastern provinces of the DRC,
particularly in South Kivu, has been alarming. The
MICS-Palu 2018 revealed a 48% prevalence of
stunting and a 3% prevalence of wasting [4]. South
Kivu was once a major food producer for the DRC due
to its agricultural potential, which is attributed to its
favorable rainfall. However, this food production has
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been affected by crop looting and general insecurity [5].
The impact of persistent insecurity on agricultural and
pastoral practices has led to widespread food insecurity
[6]. A growing body of research also suggests that
suboptimal complementary feeding practices for infants
and young children may be an essential risk factor for
chronic malnutrition in this part of the country [7, 8].
The first 1000 days of life are a critical window for child
development; adequate nutrient intake is essential for
rapid physical and brain development [9]. Failure to
provide sufficient nutrition for young children can lead
to growth disorders and adverse effects on cognitive
development [9-11]. A varied diet enables children to
obtain all the essential nutrients their bodies need.
Therefore, during this period from 6 to 23 months, the
foods given to a child in addition to breast milk must
provide not only sufficient quantity but also sufficient
quality nutrients. In developing countries, inadequate
complementary feeding is common, with diets
consisting mainly of plant foods (cereals, roots, or
tubers) and little to no animal food [8, 12-14]. Social
factors have also been found to be associated with
nutritional status in developing countries, and
relationships between these social determinants and
nutritional status have been shown to change over time
[15]. Children's food choices and consumption patterns
are influenced by several factors, including the child's
gender, socioeconomic household factors, level of
education, caregivers' nutritional knowledge, and social
and cultural factors [16, 17]. Demographic and
socioeconomic factors such as household wealth,
mother's education, mother's age, pregnancy history,
and time spent preparing food and feeding the child
influence optimal child care practices [18], which in turn
affect the child's nutritional status. In the present study,
we investigated the food consumption patterns of
children aged 6-23 months in households in two health
zones (urban and rural) in South Kivu, in the DRC, and
their impact on nutritional status. The research
questions addressed were (1) whether sociodemo-
graphic factors influence the food consumption habits
of children in urban and rural households; (2) whether
there is a diversification of foods commonly used as
complementary foods for children; and (3) whether
there are associations between food intake and
nutritional status in children aged 6-23 months.

2. MATERIALS AND METHODS

2.1. Study Area

This research was implemented in two health
zones: the Kadutu zone in the city of Bukavu (capital of
South Kivu) and the Miti-Murhesa zone, 33 km north of

Bukavu. Kadutu is the most disadvantaged urban area
of Bukavu. Its rapid and disproportionate expansion
has gradually transformed it into a shanty town.
Commercial activity is the mainstay of the population.
The Miti-Murhesa area is a rural zone that has been
relatively spared from the ongoing armed conflicts in
eastern DRC, where subsistence agriculture is the
main activity of the population.

2.2. Study Design and Population

The study employed a cross-sectional design and
targeted children aged 6-23 months residing in
households within the study areas. This study focused
particularly on the complementary feeding period for
the target age group, which is from six to 23 months

[9].

2.3. Sample Size Determination

The sample size was calculated using the following
formula:

v L2  P*(1-p)
- =

[19]

N is the minimum required sample size,

Z is the z-score for the desired level of confidence
(assumed to be 95% or a =0.05),

p is the population of interest, estimated to be 48%, the
prevalence of chronic malnutrition (stunted growth)
among children in South Kivu [4]

dis the margin of error (assumed to be 4.5%).

The calculated sample size was further adjusted
according to the design effect and the predicted no-
response rate (10%), to obtain an optimal sample size
of at least 520 mother-child pairs.

2.4. Sampling Procedure

A multistage sampling design was used. First, two
health zones (Kadutu, Miti-Murhesa) were purposively
selected. Specifically, data were collected from 13
health areas in Kadutu and 7 in Miti-Murhesa. Second,
in both zones, health areas (HA) were randomly
selected from the complete list of all HA. To be chosen,
HA had to be sufficiently accessible for data collection.
Households were allocated according to the population
of the health zone (the demographic weight of each
health zone). Households were selected using a
‘random walk' method as a list of households was not
available [20]. Starting from the identified central



Infant and Young Child Nutrition in South Kivu

International Journal of Child Health and Nutrition, 2025 Vol. 14, No. 3 309

geographical location (the health centre), one team
went to the left, and the other to the right. Enumerators
followed a fixed direction, turning right at each junction.
As the households were sufficiently far apart, the first
household that met the inclusion criteria (i.e., had a
mother-child pair aged 6-23 months) was the first
household to be visited. The second household
selected was the one whose front door was closest to
that of the first household. The third household was the
one whose front door was closest to that of the
previous household (excluding households already
visited). The exact process was repeated to select
another household until the required number of children
per health area was reached. In households with two or
more eligible children, only one child was selected
through simple random sampling.

2.5. Inclusion and Non-Inclusion Criteria of Mother-
Child Pairs

The study included caregivers and their 6-23-
month-old children who had resided in the study areas
for more than 6 months before the survey and had
given consent to participate in the study. Mothers and
caregivers who did not consent to participate were
omitted. In addition, the study did not include
respondents (mothers/caregivers of children aged 6-23
months) and children who were mentally impaired or
had physically deformed or chronically ill conditions
according to medical records or child health card, as
these conditions would affect their anthropometric
measurements and would require special attention to
feeding.

2.6. Data Collection

2.6.1. Sociodemographic Characteristics

A pre-tested, semi-structured questionnaire was
used in face-to-face interviews to collect information on
the mothers' sociodemographic  characteristics,
including residential area, age, marital status, level of
education, occupation, income level, and the sex of the
child. Ten trained enumerators facilitated data
collection. The child's age was determined based on
the date of birth (obtained from either the birth
certificate or the child's health record) and the date of

the interview. The structured questionnaire was
uploaded to the KoboToolbox platform, and
enumerators used smartphones during the data

collection process. To ensure the quality of the data,
the supervisor and investigator closely monitored the
data collection technique daily, checked the completed
questionnaires for completeness, and returned any

incomplete questionnaires to the data collectors for
correction.

2.6.2. Dietary Assessment and Feeding Practices

The children's dietary habits (breastfeeding and
complementary feeding practices) were reported using
a food frequency questionnaire (FFQ) and a 24-h
dietary recall. Specifically, data were collected on the
ingredients used in children's porridge. The FFQ
contains a list of specific foods or food groups, along
with their frequency of consumption. The food groups
included in the questionnaire are: cereals, tubers,
legumes, oilseeds and nuts, vitamin A rich vegetables,
green leafy vegetables, other vegetables, yellow and
red fruits, vitamin C rich fruits, other fruits, fruit juices,
dairy products, meat, liver and organ meats, fish and
fishery products, oils and fats, eggs, tea, and
condiments. The percentage of children who consumed
each type of food or drink frequently (once a day or two
or more times a week), or rarely (at least once in the
previous 7 days), and the percentage of children who
did not consume at least one food or drink in each
group in the last 7 days were calculated.

A 24-hour dietary recall was conducted for all
respondents to collect information on the children's
food and drink intake during the 24 hours preceding the
interview. The interviews included a detailed
description of the foods eaten and the cooking method.
The amount consumed by the children was estimated
by the respondent and expressed in terms of cups,
tablespoons, and other common household measures.
Standard methodology [21] was used to calculate the
minimum meal frequency (MMF) and dietary diversity
score (DDS), which ranged from 0 to 8 based on eight
food groups: Breast milk; grains, roots and tubers;
legumes, nuts and seeds; dairy products; flesh foods,
eggs; vitamin A-rich fruits and vegetables and other
fruits and vegetables [21]. Each group consumed within
the previous 24 hours was scored as 1; otherwise, it
was scored as 0 (no food group consumed). Minimum
dietary diversity (MDD) was defined as the proportion
of children who received foods from =5 food groups in
the past 24 h, and minimum acceptable diet (MAD) was
defined as the proportion of children who met the MMF
and MDD in the previous 24 h.

2.7. Anthropometry

Anthropometric  parameters were  measured
according to standardized procedures. Weight (kg) was
measured unclothed using a calibrated electronic scale
(Seca, Germany) with an accuracy of 0.1 kg. Weight
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was derived by subtracting the weight of the
mother/caregiver from the combined weight of the
mother/caregiver and child. The length (cm) of the child
was measured without footwear using a precision
length board and recorded to the nearest millimeter
(Seca, Germany). To increase reliability, all
measurements were taken twice, and the average of
these values was recorded. Instruments were carefully
calibrated at least twice a day to minimize systematic
errors.

The child’s age, sex, weight, and length were used
to calculate the following growth indicators: length-for-
age (stunting), weight-for-age (underweight), and
weight-for-length (wasting) according to the WHO 2006
child growth reference [22].

2.8. Statistical Analysis

RStudio and R version 4.1.0 software were used to
generate descriptive statistics, such as mean, standard
deviation (SD), median (Interquartile range),
frequencies, and percentages. Z-scores for
anthropometric indices were generated using WHO
Anthro version 3.2.2, and the values were entered into
RStudio for further analysis, utilizing age-specific cut-
off points. Wilcoxon rank sum and Pearson's Chi-
squared test were used for bivariate analysis. A
multivariate logistic regression analysis was performed
in RStudio to analyze the association between MAD
and child stunting and independent variables such as
socioeconomic, demographic characteristics, and
dietary intake. A p-value of less than 0.05 was
considered statistically significant.

3. RESULTS

3.1. Socioeconomic and Demographic
Characteristics of the Study Population

Overall, data from 515 pairs of mothers and children
were analyzed. The socioeconomic and demographic-
related characteristics of the study population are
presented in Table 1. Most of the children enrolled in
the study lived in the Kadutu Health Zone (56.7%). The
mean age of the children was 13.3 +5 months, and
approximately 51.5% were male. More than half of the
mothers were between 20 - 30 years old (58.8%),
among whom 42.5% were unemployed, and the
majority were married (88.2%).

More than a third of the households earned less
than USD 50-100 per month (32.2%), while almost a
quarter of the mothers reported not knowing their

monthly earnings (27%). Slightly more than two-thirds
had between two and three children under the age of
five. In terms of education, the highest level of
education attained by most mothers was secondary
education (53.4%).

3.2. Infant and Young Child Feeding Practices

About 97.1% of the children were breastfed, and
approximately 85% of them started breastfeeding
within the first hour after birth. Additionally, the majority
(61.7%) of the children were exclusively breastfed
under 6 months, and still breastfed at 12—13 months
(62.4%).

Regarding water consumption, mothers reported
introducing liquid beverages to their children at a
median age of 4 months (range, 3-5 months).
According to the mothers' responses, in addition to
breastfeeding, 80%, 12%, 15.2%, and 10% of the
children received water, sugar water, tea with soy, and
tea with milk, respectively, on the day before the survey
(n = 388) (Table 2). Children were introduced to semi-
solid foods (porridge) at a median age of 6 months (4—
6 months). At the time of the survey, most children
(94.2%) were already taking it (n = 485). Mothers
reported using different types of flour to prepare their
children's porridge. These flours were used separately
or mixed. In general, the most commonly used flours
were sorghum (70%), soybean (53%), and maize
(44%). The remaining mothers used plantain flour
(49%), wheat (36%), and millet (23%). Milk
consumption by children was low, with only 12% of
mothers reporting that they added milk to their
children's porridge. The results of the questionnaires
showed that the choice of flours was mainly motivated
by their nutritional value (44%) and their traditional use
(31%). Regarding solid food consumption, the median
age at which children were introduced to family meals
was 8 months (range, 7-10 months), and
approximately 80.4% of the children in our study
consumed family meals (Table 2).

3.3. Dietary Diversity and Food Frequency
Consumption

The consumption of foods from different food
groups in the previous 24 hours was recorded for
children (6—23 months). Foods from the starchy staples
(cereals, grains, roots, and tubers) were consumed by
almost all children. The second most consumed foods
were pulses, legumes, and nuts, followed by flesh
foods (meat, poultry, organ meat, and fish). In addition,
almost half of all children consumed other fruits and
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Table 1: Socioeconomic and Demographic-Related Characteristics of the Study Population (N=515)

Characteristic Mean = SD N (%)

Residential area

Kadutu 292 (56.7)

Miti-Murhesa 223 (43.3)
Age of the child (Months)

6—11 13.3%5 199 (38.6)

12-17 195 (37.9)

18 -23 121 (23.5)
Sex of Child

Girls 250 (48.5)

Boys 265 (51.5)
Mother’s age (years)

16 - 20 28.3+5.8 24 (4.7)

21-30 303 (58.8)

31-40 161 (31.3)

41-50 27 (5.2)
Employment status

Unemployed 219 (42.5)

Self-employed 50 (9.7)

Farmer 104 (20.2)

Business/Trader 127 (24.7)

Employed 15(2.9)
Marital status

Single/Divorced/widowed 61(11.8)

Married 454 (88.2)

Household monthly income

<USD 50 147 (28.5)

USD 50 — USD 99 166 (32.2)

> USD 100 61(11.8)

Unknow 141 (27.4)
Number of under-5 children

1 child 155 (30.1)

2-3 children 351 (68.2)

4 children 9(1.7)
Mother’s highest educational level completed.

None 95 (18.4)

Primary 120 (23.3)

Secondary 275 (53.4)

University 25 (4.9)

Results were presented as N= number (percentage) and mean + standard deviation (M+SD).
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Table 2: Infant and Young Child Feeding Practices (N=515)
Characteristic Median (IQR) N (%)
Breastfed
Ever breastfed 500 (97.1)
Early initiation of breastfeeding 438 (85)
Exclusive breastfeeding under 6 months 318 (61.7)
Continued breastfeeding 12 - 23 months 199 (62.4)
Liquid beverages
Introduction age, months 4(3-5)
Water 352 (79.6)
Sugar water 53(12)
Tea + soya 44 (10)
Tea + milk 67 (15.2)
Semi-solid food (porridges)
Introduction age, months 6 (4 - 6)
Maize porridge 209 (43.5)
Sorghum porridge 335 (69.9)
Soybean porridge 254 (52.9)
Wheat porridge 173 (36.1)
Millet porridge 110 (23)
Plantain porridge 236 (49.2)
Milk added to porridge 50 (11.9)
Infant formula porridge 15 (3.1)
Motivates flour choice
Flour price 99 (20.4)
Amount of flour 22 (4.5)
Flour availability 65 (13.4)
Nutritional value of flour 213 (43.9)
Traditions 149 (30.7)
Other reasons 30 (6.2)

Results were presented as N = number (percentage) and median (IQR: Interquartile range).

vegetables such as avocado, orange, cucumber,
aubergine, cabbage, and vitamin A-rich fruits and
vegetables (yellow and red). The least consumed foods
by children were dairy products and eggs (Figure 1).
The dietary diversity score (DDS) for children aged 6—
23 months was determined (as described above). A
child aged 6-23 months met the criterion for minimum
dietary diversity if they had received food from five or
more food groups [21]. The mean individual DDS of the
children was 4.06 £ 1.78, and 59.2% had a low DDS
(<5 groups). Out of the 515 children, 40.8 % (21.4 % in
boys and 19.4 % in girls, p > 0.05) met the minimum
dietary diversity (Table 3).

The food groups most commonly consumed by
children during the week (at least once a week) were:
cereals, oils/fats, tubers and roots, green leafy
vegetables, legumes, and oilseeds/nuts. This diet
consisted of little to no food of animal origin. Mothers
reported that they rarely gave their children fish/fish
products, dairy products, and meat. In addition, 89%
and 79% of mothers reported never giving liver/other
organ meat and eggs, respectively. Few fruits were
given to children, with only 38% frequently giving
vitamin A-rich vegetables, 74% rarely giving vitamin C-
rich fruits, and 83% never giving yellow/red fruits.
Mothers also reported never giving their children the
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following foods: seasoning, tea, and fruit juices

(Table 3).
Other fruits and 529
vegetables N 450,
Vitamin A-rich fruits 549
and Vegetables NN 469
.Y
Eges m 13% ST
Milk and dairy 70%

products N 31%

. 50%
Fleshed food and fish P 500,

39%

o .
Legumes and mifs  pstes <10,

Cereals, roots & 9%
Tubers D 01%
0% 20% 40% 60% 80% 100%
Not consumed Percentages (%)

® Consumed

Figure 1: Food groups consumed by children in the previous
24 hours (N=515).

3.3.1. Minimum Meal Frequency and Minimum
Acceptable Diet of the Children

Among children aged 6-8 months who were still
breastfed, 61% had reached the minimum meal
frequency (MMF) (= 2 meals per day) the previous day.
In the 9-23-month age group, the proportion of children
who had reached the MMF (= 3 meals per day) was
57.5%. Only 18% of non-breastfed children aged 6-23
months met the MMF (24 meals per day) (Figure 2).
Our results also showed that 23% of children have
achieved the minimum acceptable diet (MAD), with a
significant difference observed between breastfed and
non-breastfed children (p < 0.001). In addition, MAD
achievement was significantly higher among children
living in urban areas (28.4%) compared to those living
in rural areas (16.6%) (p = 0.002) (Figure 3).

3.4. Nutritional Status of Children

Table 4 summarizes the nutritional status of the
study children. The mean (x SD) weight-for-length z-
score (WLZ), weight-for-age z-score (WAZ), and
length-for-age z-score (LAZ) were 0.27 + 1.37, -0.56 +
1.27, and -1.46 + 1.56, respectively. Statistically

Table 3: Dietary Diversity and Food Frequency Consumption of the Children (N=515)

Dietary Diversity All (n=515) Girls (n=250) Boys (n=265)
Mean score + SD 4.06+1.78 412+1.76 4.00 +1.81
MDD*, % (n) 40.8 (210) 19.4 (100) 21.4 (110)
Non-MDD, % (n) 59.2 (305) 29.1 (150) 30.1 (155)
Food Frequency Consumption,% All (n=515) Girls (n=250) Boys (n=265)
Cereals 90.7 441 46.6
Oils/fats 69.8 34 35.8
Tubers and roots 66.8 33.2 33.6
Green leafy vegetables 54.9 27.5 27.3
Legumes 48.8 23.7 25.1
Oilseeds/nuts 44.7 22.7 221
Fish/fish products 401 20.0 20
Others vegetables 34.8 16.6 18.2
Vitamin A-rich vegetables 33.8 16.2 17.6
Others fruits 30 15.2 14.8
Milk, dairy products 27.7 12.3 15.4
Meats 20.4 7.9 12.6
Tea 14.2 6.5 7.7
Vitamin C-rich fruits 12.8 6.7 6.1
Eggs 10.3 5.1 53
Yellow and red fruits 7.9 3.4 4.5
Liver/other organ meats 53 3.2 2
Fruit juices 5.1 2.2 2.8
Seasoning 2.2 1.4 0.8

Results were presented as a percentage (%) and mean + standard deviation (M+SD).
*Minimum dietary diversity (MDD) - Children: consumption of at least five food groups of eight (8) defined.
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Figure 2: Minimum meal frequency among breastfed and
non-breastfed children (N=515).

significant differences in WAZ and LAZ were detected
between boys and girls. The overall prevalence of
acute malnutrition (wasting) was 4.9%, with 1.6% for
boys and 3.3% for girls. The prevalence of underweight
was 12.8% (5.6% for boys and 7.2% for girls), and the
prevalence of stunting was 36.7% (15.1% for boys and
21.6% for girls). The proportion of stunting differed
statistically by sex (P < 0.05). Furthermore, caregivers
of 56.7% of the children reported illness in the two
weeks before the survey, and only 62% had received
deworming treatment in the previous six months.

3.5. Factors Associated with Minimum Dietary
Diversity among Children

The association between sociodemographic factors,
frequency of food consumption, and minimum dietary

Table 4: Nutritional Status of the Children (N=515)

2 409
Miti-murhesa (n=186) - 16.60% 83,40%
o /0
71.60%
Kadutu (n=209) - :
28.,40%
o/
Nonbreastfed (n= 131) . 12.21% R7.78%
> /0
72.90%
Breastfed (n = 384) - ’
27.10%
76.69%

=515
AlL(=515) 3 30%

0% 20% 40% 60% 80%100%
Percentage
Unreached mReached

Figure 3: Minimum acceptable diet of children (N=515).

diversity was assessed through a multivariable logistic
regression analysis.

Minimum  dietary diversity was particularly
associated with maternal occupation, child age,
frequent consumption of vitamin C-rich fruits, vitamin A-
rich vegetables other than fruits, and fruit juice. Logistic
regression analysis (Table 5) revealed that maternal
occupation was significantly associated with meeting
the  minimum  dietary diversity = requirements.
Specifically, children of mothers employed as
business/traders were 1.72 times more likely to meet
the minimum nutritional diversity than those whose
mothers were not employed (p = 0.050). The age of the
child was also associated with the onset of MDD.
Indeed, children aged 12—-17 months were also more
likely to achieve minimum dietary diversity than were

All (515) Girls (n = 250) Boys (n = 265) p-value’

WLZ [Mean + SD] 0.27 £1.37 0.38 + 1.31 0.16 £ 1.41 0.13

WAZ [Mean + SD] -0.56 + 1.27 -0.39 +1.29 -0.73+1.23 0.003

LAZ [Mean + SD] -1.46 + 1.56 -1.26 +1.65 -1.65+1.44 0.003

Wasting [WLZ < -2] 4.9 (25) 1.6 (8) 3.3(17) 0.090
Underweight [WAZ < -2] 12.8 (66) 5.6 (29) 7.2 (37) 0.4

Stunting [LAZ < -2] 36.7 (189) 15.1 (78) 21.6 (111) 0.012

Child's history of illness in the past 2 weeks 27.6% (142) 29.1% (150) 56.7% (292) >0.900
Deworming (within the last 6 months) 29.3% (151) 32.8% (169) 62.1% (320) 0.4

Results were expressed as percentage (%), mean * standard deviation (M + SD), number (n); WLZ: Weight-for-Length z-score; WAZ: Weight-for-Age z-score, LAZ:

Length-for-Age z-score. “Wilcoxon rank sum test; Pearson’s Chi-squared test.
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Table 5: Factors Associated with Minimum Dietary Diversity among Children in South Kivu (N=515)

Odds ratio 95% ClI’ p-Value

Location

Miti-Murhesa 1.00 Ref.

Kadutu 1.34 0.77,2.35 0.3
Mother’s age (in years)

16 - 20 1.00 Ref.

21-30 0.87 0.32,2.42 0.8

31-40 0.61 0.21,1.75 0.3

41-50 0.33 0.08, 1.35 0.13
Employment status

Unemployed 1.00 Ref.

Self-employed 1.29 0.59, 2.82 0.5

Farmer 1.49 0.73, 3.03 0.3

Business/Trader 1.72 1.00, 2.99 0.050

Employed 297 0.72,13.7 0.14
Age of the child (Months)

6—11 1.00 Ref.

12-17 1.82 1.07, 3.10 0.028

18 -23 1.22 0.67,2.23 0.5
Consumption of solid food

Yes 8.99 3.85,24.1 <0.001
Vitamin A-rich vegetables

Never 1.00 Ref.

Rarely 1.00 0.41, 2.40 >0.9

Frequently 213 1.28, 3.56 0.004
Vitamin C-rich fruit

Never 1.00 Ref.

Rarely 1.29 0.68, 2.43 0.4

Frequently 3.27 1.55,7.17 0.002
Other fruit

Never 1.00 Ref.

Rarely 1.93 1.07, 3.49 0.028

Frequently 1.33 0.76, 2.31 0.3
Fruits juice

Never 1.00 Ref.

Rarely 1.18 0.39, 3.68 0.8

Frequently 0.28 0.10, 0.79 0.018
Wasting

No 1.00 Ref.

Yes 0.38 0.12, 1.06 0.078

1 . .
CI = confidence interval.

Food consumption frequency: Frequent (at least 1 time a day); Rare (2 - 6 time a week); Never (never consumed in the week).

children aged 6-11 months (OR = 1.82, p = 0.028).

Logistic regression analysis of dietary patterns
revealed that solid food consumption was a strong
positive predictor of MDD (OR = 8.98, p < 0.001).

In addition, frequent consumption of vitamin A-rich
foods (OR = 2.13, p = 0.004) and vitamin C-rich foods
(OR = 3.27, p = 0.002) significantly increased the

likelihood of MDD. Rare or no consumption of other
fruits was also associated with better MDD (OR = 1.93,
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Table 6: Factors Associated with Stunting among Children in South Kivu (N=515)

Odds Ratio 95% ClI’ p-Value

Sex of Child

Girls 1.00 Ref.

Boys 1.64 1.12, 2.41 0.011
Age of the child (Months)

6—11 1.00 Ref.

12-17 1.42 0.89, 2.25 0.14

18 -23 2.49 1.47,4.25 <0.001

Food consumption frequency®

Other vegetables

Never 1.00 Ref.

Rarely 0.99 0.52, 1.87 >0.9

Frequently 0.56 0.35, 0.89 0.015
Other fruits 0.064

Never 1.00 Ref.

Rarely 0.55 0.32,0.92 0.025

Frequently 0.93 0.59, 1.46 0.7
Oils/fats

Never 1.00 Ref.

Rarely 0.99 0.29, 2.97 >0.9

Frequently 1.98 1.20, 3.31 0.008

1 . .
CI = confidence interval.

Food consumption frequency: Frequent (at least 1 time a day); Rare (2 - 6 times a week); Never (never consumed in the week).

p = 0.028). In contrast, frequent consumption of fruit
juice was negatively associated with MDD (OR = 0.28,
p =0.018).

3.6. Factors Associated with Stunting among
Children in South Kivu

The association between socio-demographics, food
frequency, and stunting was assessed using
multivariable logistic regression analysis. Stunting was
significantly associated with the sex (male) and age
(18-23 months) of the child, as well as the frequent
consumption of oil/fat and other vegetables, and the
never consumption of different vegetables. Logistic
regression analysis (Table 6) showed that boys were
1.64 times more likely to be stunted than girls (p =
0.011). In addition, children aged 18-23 months were
2.49 times more likely to be stunted than children aged
6-11 months (p < 0.001). Regression from dietary
patterns showed that frequent consumption of other
vegetables reduced the risk of stunting by 0.56 (p =
0.015), as did occasional consumption of different fruits
(OR 0.55, p 0.025). Conversely, frequent

consumption of oils was associated with an increased
risk of stunting (OR = 1.98, p = 0.008).

4. DISCUSSION

The study was conducted to collect baseline data
on the feeding practices of children aged 6-23 months
in South Kivu, as part of a project aimed at improving
the bioavailability of micronutrients in complementary
foods consumed by these children. The results
highlight suboptimal complementary feeding practices
that may compromise infants' nutritional status.

The WHO recommends exclusive breastfeeding
until 6 months of age [23]. However, in this study, only
62% of the children under 6 months were exclusively
breastfed. First, the liquid and solid foods were
introduced early. The problem with introducing solid
foods early is that they are more likely to replace breast
milk [24], thereby reducing the intake of valuable
nutrients and bioactive compounds. This consumption
of solid foods exposes infants to additional pathogens,
while solid foods do not provide the immunological
benefits of breast milk [25].
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Second, the porridges introduced at six months of
age were primarily composed of cereals and legumes,
including sorghum, soybeans, plantains, and maize, in
addition to continued breastfeeding. Although this
limited dietary diversity was initially thought to be due
to economic or supply constraints, interviews revealed
that maternal selection of these ingredients was
influenced primarily by their perceived nutritional value.
These perceptions, although well-intentioned, may not
align with the actual nutrient requirements of infants,
particularly regarding critical micronutrients such as
iron, zinc, and calcium, which are often deficient in
plant-based diets wunless they are adequately
diversified or fortified.

The WHO recommends that complementary feeding
should include a varied diet with adequate amounts of
animal products (meat, poultry, fish, and eggs), as well
as vitamin A-rich fruits and vegetables, for infants over
6 months of age [23]. Indeed, nutritional deficiencies
are common during the complementary feeding period,
partly because children's energy and micronutrient
requirements are much higher than those provided by
their usual diet [26]. These findings underscore the
need for targeted nutrition education to improve
maternal knowledge and promote the inclusion of more
nutritious or fortified complementary foods in South
Kivu.

In this study, only 41% of the children achieved a
minimum level of dietary diversity. Our results are
similar to those reported by Kambale in South Kivu
[27]. It has been suggested that average or low levels
of dietary diversity significantly contribute to inadequate
nutrient intake [28].

Although the percentage of children receiving a
minimum acceptable meal is generally low, we
observed that children in the urban area (Kadutu)
received more meals than did those in the rural area
(Miti-Murhesa). This inadequate intake suggests that
children in rural areas may be at a higher risk of
nutritional deficiencies than their urban counterparts.
This observation is consistent with the South Kivu Child
Nutrition Survey, which found that malnutrition was
more prevalent in rural than in urban areas [27].

Examining dietary diversity alone, without
considering the frequency of consumption of different
food groups, may not provide a clear picture of dietary
adequacy. Increasing the frequency of consumption of
food groups may have multiple effects. It may be
associated with balanced nutrient intake, malnutrition,

or overeating [29]. The results of the food frequency
questionnaire confirmed those of the 24-hour recall
test, on which we based our calculations of dietary
diversity. We found that the food groups most
commonly consumed by children were cereals, tubers,
and legumes. The predominance of starchy food
groups in the diets of children in South Kivu is not
surprising, as these products are widely grown in the
region. Cereals, which are rich in starch, are easy to
preserve in dry form and can be stored for long
periods. This may explain why these food groups
dominate the diet of the inhabitants of South Kivu.
Given that starchy foods are high in energy and low in
essential micronutrients, it is plausible that their
predominance prevents children from obtaining the
necessary amount of vital nutrients, including
micronutrients. Indeed, there is ample evidence that
the predominance of starchy foods in the diet is an
indicator of nutritional insufficiency and, by
extrapolation, a factor in undernutrition [30-32].

Animal products, especially meat, eggs, fish, and
milk, are a significant source of high-quality protein and
bioavailable micronutrients, and are largely free from
antinutritional factors. Despite their importance, our
results indicate that only 50% of children consumed
these foods, a proportion higher than that of 33.1%
reported by Marinda et al. in Zambian children aged 6-
23 months [12]. Among the animal food groups, fish
were the most commonly consumed. The children
consumed mainly whole small ndagaa fish (Stolothrissa
tanganicae). Small fish species found in developing
countries have been shown to contain high levels of
micronutrients such as vitamin A, iron, and zinc [33],
which are critical for children’s growth and
development. Fish are also a rich source of vitamin
B12, which is found only in animal-based foods and is
essential for many functions, including growth, brain
function, and maintenance of the nervous system [34].

This limited consumption of animal products
suggests that cereals, legumes, and nuts serve as
alternative protein sources in South Kivu. However,
these plant-based foods may not provide sufficient
nutrients due to antinutritional factors (e.g., phytic acid,
tannins) that hinder the digestibility and absorption of
proteins and essential micronutrients [35]. This
monotonous diet of cereals, tubers, and legumes, with
littte or no animal foods, restricts nutrient intake and
raises the risk of malnutriion and micronutrient
deficiencies. The prevalence of wasting among children
in this study (5%) was nearly twice the provincial rate
(2.6%, MICS 2018). However, it was still higher than
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the national average in DRC (6.5%, MICS 2018).
Conversely, the stunting rate in our study (36%) is
slightly lower than the DRC national average (41.8%,
MICS 2018) but remains above the African regional
average (30.7%, [36, 37]).

The key factors linked to childhood stunting in this
study were female gender and the child’s age. Unlike
many studies in sub-Saharan Africa, our findings show
that girls are more susceptible to stunting than boys.
[37, 38] Similar results have been reported in Kenya by
Ndiku and Jaceldo-Siegl [39], as well as by Hoffman
[15]. These studies suggest that girls are at a higher
risk of stunting, being underweight, and wasting.
Combined across all sexes, children aged 18-23
months were significantly more likely to be stunted than
other groups. This aligns with previous research in sub-
Saharan Africa, which found that stunting generally
increases with the child’s age [37, 40]

Given this prevalence, mothers must adopt healthy,
well-diversified eating habits as early as possible.
Although children's eating habits may change over
time, researchers have shown that healthy eating
habits established early in life provide a foundation that
can last for many years [41]. Other factors may also
come into play. A lack of access to clean drinking water
and poor hygiene practices during food preparation can
expose children to infections. Diarrhea diseases, which
are common in these conditions, contribute to chronic
malnutrition [37].

This study has certain limitations. Its cross-sectional
design prevents the establishment of causal links
because exposure and outcomes were assessed
simultaneously. Being based on recall and self-
reporting, recall bias could have influenced the
accuracy of data on minimum dietary diversity and
consumption frequency. Despite this, the study offers
the first insights into MDD and related factors among
children aged 6 to 23 months in the Kadutu and Miti-
Murhesa health zones. Future longitudinal research is
needed to determine the causal relationships between
variables.

5. CONCLUSION

This study revealed inappropriate feeding practices
among infants and young children, in particular the
early introduction of solid foods, the lack of dietary
diversification, and the low consumption of foods of
animal origin. In both rural and urban areas of South
Kivu, complementary feeding is predominantly based

on maize, sorghum, and soybeans, which are
consumed as individual porridges or mixed. Enriching
these staple foods with locally available animal-source
products might be a good strategy to improve food
consumption, dietary diversity, and the nutrient intake
of micronutrients such as iron and zinc. Our results
highlighted the persistence of undernutrition (wasting
and stunting) among children in the region. It's also
worth noting that a few percent of children had met the
minimum acceptable diet. Linear modeling could thus
be used to optimize the formulation of complementary
food by incorporating micronutrient-rich animal-derived
ingredients, thereby contributing to the prevention of
child malnutrition and micronutrient deficiencies.

Given the results found in this study, it is advisable
to recommend the followings: (i) Strengthening nutrition
education at a community level by targeting caregivers
and focusing on improving complementary feeding
practices using locally available nutrient-rich foods ; (ii)
Integrating locally adapted complementary foods into
existing food aid and maternal and child health
programmes to improve their availability and
acceptability.

FUNDING

The study was funded by Kesho Congo, a local
non-profit organization based in Bukavu (South Kivu),
which was tasked with carrying out the baseline study
for this PhD project. The funding body played no role in
the design of the study, the collection, analysis, or
interpretation of the data, or the writing of the
manuscript.

LIST OF ABBREVIATIONS

Cl = Confidence Interval

DRC = The Democratic Republic of the Congo

FAO = Food and Agriculture Organization

HA = health areas

IQR = Interquartile range

IYFC = Indicators for assessing infant and young
child feeding practices

MDD = Minimum Dietary Diversity

MAD = Minimum acceptable diet

usD = United States Dollar



Infant and Young Child Nutrition in South Kivu

International Journal of Child Health and Nutrition, 2025 Vol. 14, No. 3 319

OR = Odds ratio

SD = Standard Deviation

UNICEF = United Nations Children’s Fund

WHO = World Health Organization

ETHICAL APPROVAL AND CONSENT TO
PARTICIPATE

The research protocol was approved by the Ethics
Committee of the Université Catholique de Bukavu
(UCBI/CIE/02-07/2020) and the Division provinciale de
la santé (N°015/CD/DPS-SK/2021) of South Kivu. The
study was conducted by the ethical principles outlined
in the Declaration of Helsinki. Local and health
authorities were informed, and oral consent was
obtained from heads of households and mothers or
caregivers of children. The study participants were
informed about the objectives, expected results, and
benefits or risks, and all measures were taken to
ensure the confidentiality of the information collected.

CONFLICTS OF INTEREST

The authors declare that they have no conflict of
interest.

ACKNOWLEDGEMENTS

We thank all study participants for their time and
cooperation. We also thank all members of the
research team who conducted the study.

AUTHORSHIP

Conception and Design

Marie Amélie Nabuholo, Olouwafemi Mistourath Mama,
Nicole Idohou-Dossou

Data Acquisition

Marie Amélie Nabuholo

Analysis and Interpretation of Data

Marie Amélie Nabuholo, Olouwafemi Mistourath Mama
Writing the Initial Draft of the Manuscript

Marie Amélie Nabuholo

Review

Olouwafemi Mistourath Mama, Adama Diouf, Esto
Bahizire, Nicole ldohou-Dossou

Review and Editing

Marie Amélie Nabuholo, Olouwafemi Mistourath Mama,
Adama Diouf, Esto Bahizire, Nicole Idohou-Dossou

Final Approval of the Manuscript

Nicole Idohou-Dossou

All authors approve the final version and agree to
be accountable for all aspects of the work.

REFERENCES

[1 UNICEF. Levels and trends in child malnutrition:
UNICEF/WHO/World Bank Group joint child malnutrition
estimates: key findings of the 2023 edition [Internet]. Available

from: https://www.who.int/publications-detail-
redirect/9789240073791
[2] FAO. L'état de la sécurité alimentaire et de la nutrition dans le

monde 2019: se prémunir contre les ralentissements et les
fléchissements. Rome: FAO; 2019.

[3] Global Nutrition Report. Country Nutrition Profiles: Democratic
Republic of Congo [Internet]. Available from:
https://globalnutritionreport.org/resources/nutrition-
profiles/africa/middle-africa/democratic-republic-congo/

[4] Rapport MICS RDC 2018. Kinshasa: Ecole de Santé Publique;
2020. Available from: https://espkinshasa.net/rapport-mics-2018/

[5] Kandala N-B, Madungu TP, Emina JB, Nzita KP, Cappuccio FP.
Malnutrition among children under the age of five in the
Democratic Republic of Congo (DRC): does geographic location
matter? BMC Public Health 2011; 11: 261.
https://doi.org/10.1186/1471-2458-11-261

[6] Burns J, Emerson JA, Amundson K, Doocy S, Caulfield LE,
Klemm RDW. A qualitative analysis of barriers and facilitators to
optimal breastfeeding and complementary feeding practices in
South Kivu, Democratic Republic of Congo. Food Nutr Bull 2016;
37(1): 119-31.
https://doi.org/10.1177/0379572116637947

[7 Kambale RM, Ngaboyeka GA, Ntagazibwa JN, Bisimwa M-HI,
Kasole LY, Habiyambere V, et al. Severe acute malnutrition in
children admitted in an Intensive Therapeutic and Feeding
Centre of South Kivu, Eastern Democratic Republic of Congo:
why do our patients die? PLoS ONE 2020; 15: e0236022.
https://doi.org/10.1371/journal.pone.0236022

[8] Mukuzo WK, Wimba LK, Munyuli TM, Ombeni J. Assessment of
feeding practices and nutritional status of infant and young child
in rural health zones of South Kivu Province (Democratic
Republic of the Congo). Innov Romanian Food Biotechnol 2021.

[9] Prado EL, Dewey KG. Nutrition and brain development in early
life. Nutr Rev 2014; 72(4): 267-84.
https://doi.org/10.1111/nure.12102

[10] Berkman DS, Lescano AG, Gilman RH, Lopez SL, Black MM.
Effects of stunting, diarrhoeal disease, and parasitic infection
during infancy on cognition in late childhood: a follow-up study.
Lancet 2002; 359(9306): 564-71.
https://doi.org/10.1016/S0140-6736(02)07744-9

[11] Walker SP, Chang SM, Powell CA, Simonoff E, Grantham-
McGregor SM. Early childhood stunting is associated with poor
psychological functioning in late adolescence and effects are re-
duced by psychosocial stimulation. J Nutr 2007; 137(11): 2464-9.
https://doi.org/10.1093/jn/137.11.2464

[12] Marinda PA, Genschick S, Khayeka-Wandabwa C, Kiwanuka-
Lubinda R, Thilsted SH. Dietary diversity determinants and
contribution of fish to maternal and under-five nutritional status in
Zambia. PLoS ONE 2018; 13: e0204009.
https://doi.org/10.1371/journal.pone.0204009

[13] Olack B, Burke H, Cosmas L, Bamrah S, Dooling K, Feikin DR, et
al. Nutritional status of under-five children living in an informal
urban settlement in Nairobi, Kenya. J Health Popul Nutr 2011;
29(4): 357-63.
https://doi.org/10.3329/jhpn.v29i4.8451




320 International Journal of Child Health and Nutrition, 2025 Vol. 14, No. 3 Nabuholo et al.

[14] Thiam M, Diouf A, Coly OB, Kébé SD, Diongue O, Badiane A, et [28] Geng S, Ma J, Liu S, Zhang J, Sheng X. Lack of dietary diversity
al. Dietary intakes and nutritional status of mother-child (6-23 contributes to the gaps in micronutrient status and physical
months old) pair targeted through the “Organic Residual Products development between urban and rural infants. Iran J Public
for Biofortified Foods for Africa Project” in rural area in Senegal. Health 2018; 47(7): 958-66.

Int J Child Health Nutr 2022; 11(3): 119-30. [29] Shively GE, Hao J, editors. A review of agriculture, food security
httDS//dOl0rq/106000/1929-4247202211031 and human nutrition issues in Uganda 2012.

[15] Hoffman D, Cacciola T, Barrios P, Simon J. Temporal changes https://doi.org/10.22004/ag.econ.135134

and determinants of childhood nutritional status in Kenya and [30] Agize A, Jara D, Dejenu G. Level of knowledge and practice of

Zambia. J Health Popul Nutr 2017; 36: 27.

8 mothers on minimum dietary diversity practices and associated
https://doi.org/10.1186/s41043-017-0095-z

factors for 6-23-month-old children in Adea Woreda, Oromia,

[16] George CM, Coglianese N, Bauler S, Perin J, Kuhl J, Williams C, Ethiopia. Biomed Res Int 2017; 2017: 7204562.
et al. Low dietary diversity is associated with linear growth https://doi.org/10.1155/2017/7204562
faltering and subsequent adverse child developmental outcomes [31] Dangura D, Gebremedhin S. Dietary diversity and associated

in rural Democratic Republic of the Congo (REDUCE program).

’ factors among children 6-23 months of age in Gorche district,
Matern Child Nutr 2022; 18: e13340.

Southern Ethiopia: cross-sectional study. BMC Pediatr 2017; 17:

https://doi.org/10.1111/mcn.13340 6.

[17] Zukiewicz-Sobczak W,  Wroblewska P,  Zwolinski  J, https://doi.org/10.1186/s12887-016-0764-x
Chmielewska-Badora J, Adamczuk P, Krasowska E, et al. [32]  Rathnayake KM, Madushani P, Silva K. Use of dietary diversity
Obc-;_sny and pover.ty par.adox in developed countries. Ann Agric score as a proxy indicator of nutrient adequacy of rural elderly
Environ Med 2014; 21(3): 590-4. people in Sri Lanka. BMC Res Notes 2012; 5: 469.
https://doi.org/10.5604/12321966.1120608 https://doi.org/10.1186/1756-0500-5-469

[18]  Matanda DJ, Urke HB, M.itt_elnjark MB. Changes in optimal [33]  Kawarazuka N, Béné C. The potential role of small fish species in
childcare practices in Kenya: insights from the 2003, 2008-9 and improving micronutrient deficiencies in developing countries:
2014 Demographic and Health Surveys. PLoS ONE 2016; 11(6): building evidence. Public Health Nutr 2011; 14(11): 1927-35.
e0161221. https:/doi.org/10.1017/S1368980011000814

https://doi.org/10.1371/journal.pone.0161221

[34] Thilsted SH, Thorne-Lyman A, Webb P, Bogard JR, Subasinghe

(19 Charan J'_ Bisv_vas T _HOW to calct;late _sample size for dif‘feren? R, Phillips MJ, et al. Sustaining healthy diets: the role of capture
study. designs in medical research? Indian J Psychol Med 2013; fisheries and aquaculture for improving nutrition in the post-2015
35(2): 121-6. era. Food Policy 2016; 61: 126-31.
https:/doi.org/10.4103/0253-7176.116232 https://doi.orq/10.1016/j.foodpol.2016.02.005

[20] Gibson RS. _An |ntera9t|V-:-_> 24—ho_ur recall for asses_smg the [35] Popova A, Mihaylova D. Antinutrients in plant-based foods: a
adequacy of iron and zinc intakes in developing countries. n.d.: review. Open Biotechnol J 2019; 13: 68-76.

160. https://doi.org/10.2174/1874070701913010068

[21] UNIC_EF..Indlc_at_o_rs for assessing infant and young child feeding [36] Ahmed KY, Dadi AF, Ogbo FA, Page A, Agho KE, Akalu TY, et
practices: deflnltlor?s and m-.:-zasurement_ methods [Internet]. al. Population-modifiable risk factors associated with childhood
Ave_lllable from: https://www.who.int/publications-detail- stunting in sub-Saharan Africa. JAMA Netw Open 2023; 6(5):
redirect/9789240018389 ©2338321.

[22] WHO. WHO child growth standards: length/height-for-age, https://doi.org/10.1001/jamanetworkopen.2023.38321
weight-for-age, weight-for-length, weight-for-height and body [37] Yaya S, Oladimeji O, Odusina EK, Bishwajit G. Household
mass index-for-age: methods and development. Geneva: WHO; structure, maternal characteristics and children’s stunting in sub-
2006. Saharan Africa: evidence from 35 countries. Int Health 2020;

[23] WHO, PAHO, Dewey K. Guiding principles for complementary 14(4): 381-9.
feeding of the breastfed child. Washington, D.C.: PAHO; 2003. https://doi.org/10.1093/inthealth/ihz105

[24] Grummer-Strawn LM, Scanlon KS, Fein SB. Infant feeding and [38] Addo 1Y, Boadu EF, Osei Bonsu E, Boadi C, Dadzie FA.
feeding transitions during the first year of life. Pediatrics 2008; Prevalence and factors associated with undernutrition among
122(Suppl 2): S36-42. children under the age of five years in Benin. PLoS ONE 2023;
https://doi.org/10.1542/peds.2008-1315D 18: €0289933.

[25] Gartner LM, Morton J, Lawrence RA, Naylor AJ, O'Hare D, https://doi.org/10.1371/journal.pone.0289933
Schanler RJ, et al. Breastfeeding and the use of human milk. [39] Ndiku M, Jaceldo-Siegl K, Singh P, Sabaté J. Gender inequality
Pediatrics 2005; 115(2): 496-506. in food intake and nutritional status of children under 5 years old
https://doi.org/10.1542/peds.2004-2491 in rural Eastern Kenya. Eur J Clin Nutr 2011; 65(1): 26-31.

[26] Shrimpton R, Victora CG, de Onis M, Lima RC, Bléssner M, https://doi.org/10.1038/ejcn.2010.197
Clugston G. Worldwide timing of growth faltering: implications for [40] Moshi CC, Sebastian PJ, Mushumbusi DG, Azizi KA, Meghji WP,
nutritional interventions. Pediatrics 2001; 107(5): e75. Kitunda ME, et al. Determinants of underweight among children
https://doi.org/10.1542/peds.107.5.e75 aged 0-23 months in Tanzania. Food Sci Nutr 2022; 10(4): 1167-

[27] Kambale RM, Ngaboyeka GA, Kasengi JB, Niyitegeka S, ra.

Cinkenye BR, Baruti A, et al. Minimum acceptable diet among https://doi.org/10.1002/fsn3.2748
children aged 6-23 months in South Kivu, Democratic Republic of [41] Beckerman JP, Slade E, Ventura AK. Maternal diet during
Congo: a community-based cross-sectional study. BMC Pediatr lactation and breastfeeding practices have synergistic
2021; 21: 239. association with child diet at 6 years. Public Health Nutr 2020;
https://doi.org/10.1186/s12887-021-02713-0 23(2): 286-94.
https://doi.org/10.1017/S1368980019001782
Received on 22-06-2025 Accepted on 16-07-2025 Published on 01-08-2025

https://doi.org/10.6000/1929-4247.2025.14.03.11

© 2025 Nabuholo et al.

This is an open-access article licensed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the work is properly cited.




