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Abstract
Introduction  Child undernutrition is a major public health problem in sub-Saharan Africa. Children who eat 
animal-based foods have higher intakes of various nutrients that are important for optimal linear growth. However, 
the prevalence of animal-source food consumption was low across many countries. Therefore, this study aimed to 
determine the prevalence of good consumption of animal-source foods and its determinants among children aged 6 
to 23 months in sub-Saharan African countries.

Methods  A cross-sectional pooled dataset using recent demographic and health surveys from 19 sub-Saharan 
African countries was employed. A total weighted sample of 65,742 children aged 6 to 23 months was included in 
the study. Data extracted from the recent DHS data sets were cleaned, recorded, and analyzed using STATA/SE version 
14.0 statistical software. Descriptive analysis was carried out to present both individual and community-level variables 
using frequencies and percentages. A multilevel mixed-effects logistic regression was used to determine the factors 
associated with the outcome variable. Finally, variables with a p-value less than 0.05 and an adjusted odds ratio with a 
95% confidence interval were declared statistically significant.

Results  In this study, 43.1% (95% CI: 42.7–43.5%) of children aged 6 to 23 months consumed animal-source foods. 
Factors like maternal education [AOR = 1.36; 95% CI (1.28, 1.44)], maternal occupation [AOR = 1.24; 95% CI (1.18, 1.31)], 
exposure to media [AOR = 1.30; 95% CI (1.24, 1.36)], wealth index [AOR = 1.16; 95% CI (1.10, 1.23)] & [AOR = 1.28; 95% 
CI (1.21, 1.36)], owned a mobile telephone [AOR = 1.23; 95% CI (1.17, 1.29)], ANC visits [AOR = 1.20; 95% CI (1.15, 1.25)], 
place of delivery [AOR = 1.09; 95% CI (1.04, 1.14)], PNC checkup [AOR = 1.34; 95% CI (1.28, 1.39)], the current age of the 
child [AOR = 1.99; 95% CI (1.85, 2.14)], [AOR = 3.34; 95% CI (3.14, 3.56)], & [AOR = 4.3; 95% CI (4.10, 4.66)], birth interval 
[AOR = 0.92; 95% CI (0.87, 0.97)], residence [AOR = 1.43; 95% CI (1.35, 1.50)], community illiteracy [AOR = 0.91; 95% CI 
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Introduction
Child undernutrition is a major public health problem in 
sub-Saharan Africa [1]. It is one of the main determinants 
of child mortality aged under 59 months, in which 14.7% 
and 14.4% of deaths are attributed to stunting and under-
weight, respectively [2]. More than half of preschool-aged 
children in the world have micronutrient deficiencies [3]. 
Micronutrient deficiency impairs the cognitive function 
of children and harms the economic growth of a nation 
[4].

Deficiencies in micronutrients among children lead to 
an increased risk of acquiring infections, visual impair-
ment, decreased academic performance and productiv-
ity, growth retardation, and death [5, 6]. Increasing the 
intake of micronutrients is associated with a reduced 
burden of child morbidity, mortality, and neurocognitive 
impairment [7]. Both micronutrients and macronutrients 
in proper amounts and balance are essential for children 
to maintain optimal growth and development [8].

Children who consume animal-source foods (ASFs) 
have higher intakes of various nutrients important for 
optimal linear growth [9]. Consuming ASFs is associated 
with increased intakes of energy, protein, essential fatty 
acids, vitamin B12, vitamin D, phosphorus and selenium, 
protein, and zinc [10]. According to the WHO, breastfed 
and non-breastfed children should eat ASFs daily, or as 
often as possible [11, 12]. Evidence shows that children 
who consume ASFs are less likely to be stunted [13].

Consumption of ASFs was also positively associated 
with psychosocial functioning, including orientation 
toward success, expectations for future economic condi-
tions, and self-perceived health [14]. However, the preva-
lence of ASF consumption was low across many countries 
[15]. In low- and middle-income countries (LMICs), ASF 
consumption by young children is limited, with only 49% 
of children aged 6 to 23 months consuming at least 1 ASF 
on the day before the survey [16]. Affordability, acces-
sibility, a child’s age, perceived nutritional value, taste 
preferences, food prohibitions, preferential food alloca-
tion, and child feeding styles are some of the factors that 

influence the consumption of ASFs by young children in 
LMICs [17, 18].

Two studies conducted in Ethiopia using the 2016 
and 2019 mini demographic and health survey (DHS) 
data showed that the consumption of ASFs among chil-
dren aged 6–23 months ranges from 22.7 to 46.5% [19, 
20]. Factors like religion, child age, number of household 
assets, number of livestock owned by a household, own-
ership of land usable for agriculture, place of delivery, 
wealth index, educational level of mothers, multiple-risk 
pregnancy, and residence were significant determinants 
of ASF consumption [19, 20].

Though studies demonstrated lower rates of stunting 
in children that consumed ASFs than children that only 
consumed plant-based diets [21, 22], there has not been 
a continent-wide analysis that determines ASF consump-
tion status and its determinants among children aged 6 
to 23 months in sub-Saharan Africa. Therefore, this study 
aimed to determine the prevalence of good consump-
tion of ASFs and its determinants among children aged 
6–23 months in sub-Saharan African countries using 
recent DHS data. The findings of this study will help with 
effective nutritional interventions and assist non-gov-
ernmental organizations working on child health, health 
professionals, and health policymakers to design inter-
vention approaches to improve the consumption of ASFs 
for the most susceptible group to malnutrition.

Methods and materials
Data source, study design, and sampling
A cross-sectional pooled dataset using recent DHS 
from 19 sub-Saharan African countries, which was con-
ducted between 2015 and 2020, was employed. Demo-
graphic and health surveys from 19 sub-Saharan African 
countries, including Angola, Benin, Burundi, Cameron, 
Ethiopia, Gambia, Guinea, Liberia, Mali, Malawi, Nige-
ria, Rwanda, Serra Leone, Senegal, Tanzania, Uganda, 
South Africa, Zambia, and Zimbabwe, were used. These 
countries were selected depending on the availability of 
the most recent DHS dataset and outcome variable. The 
data were appended to figure out the prevalence of good 

(0.86, 0.96)], and community poverty [AOR = 1.07; 95% CI (1.01, 1.14)] were significantly associated with consumption 
of animal-source foods.

Conclusion  Less than half of children aged 6 to 23 months consumed any type of animal-source foods in sub-
Saharan African countries. Higher educational level, non-agricultural work, exposure to media, high economic status, 
having a mobile telephone, attending 4 + ANC visits, health facility delivery, PNC checkups, older children, a birth 
interval of 24 months, urban residency, community literacy, and low community poverty were determinates of 
good consumption of animal source foods. Women empowerment, dissemination of nutrition-related information 
through mass media, promotion of health facility delivery, and improving utilization of maternal health services are 
recommended to improve infant and child feeding practices.

Keywords  Animal source food consumption, Determinants, DHS, Multi-level analysis, Sub-saharan Africa
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consumption of ASFs and its determinants among chil-
dren aged 6–23 months in sub-Saharan African coun-
tries. Different datasets, including those for children, 
males, women, births, and households, are included in 
the survey for each country. The current study used the 
kid’s record (KR) file. The DHS is a nationwide survey, 
mostly collected every five years across LMICs. It makes 
cross-country comparison possible as it uses standard 
procedures for sampling, questionnaires, data collection, 
cleaning, coding, and analysis [23].

A total weighted sample of 65,742 children aged 6 
to 23 months was included in the study (Table  1). The 
DHS employs a stratified, two-stage sampling technique 
[24]. The first stage involves the development of a sam-
pling frame, consisting of a list of primary sampling units 
(PSUs) or enumeration areas (EAs), which covers the 
entire country and is usually developed from the latest 
available national census. The second stage is the system-
atic sampling of households listed in each cluster, or EA. 
Further information on the survey sampling strategies is 
available in the DHS guideline [25].

Study variables
Outcome variable
ASF consumption (“1”: consumed ASFs, “0”: do not con-
sume ASFs).

ASF consumption is defined as a percentage of children 
6–23 months of age who consumed food groups 5 (flesh 
foods) and 6 (eggs) described in indicators of minimum 
dietary diversity during the previous day [26]. If either 

food group has been consumed, children are counted as 
“consumed ASF,” otherwise they are counted as “not con-
sumed ASF” [27].

Independent variables
Both individual and community-level variables were 
considered.

Individual-level variables
Child-related factors (age of the child (6–8 months, 9–11 
months, 12–17 months, 18–23 months), sex of child 
(male, female), preceding birth interval (< 24 months, 
>=24 months)); socioeconomic factors (maternal age 
(15–24 years, 25 - -34 years, 35–49 years), maternal edu-
cation (no education, primary, secondary and above), 
current marital status of the mother (married, unmar-
ried), maternal occupation (not working, agricultural 
works, and nonagricultural works), exposure to media 
(yes, no), wealth index (poor, middle, rich), owns a mobile 
telephone (yes, no)); health service related factors: place 
of delivery (home, health facility), attended 4 + ANC vis-
its (yes, no), PNC checkup (yes, no).

Community-level variables
Place of residence (urban, rural), community poverty 
level (low, high), community illiteracy (low, high), com-
munity media exposure (low, high).

Table 1  Sample size for animal source food consumption and its determinants among children aged 6 to 23 months in sub-saharan 
African countries
Country Year of survey Weighted sample (n) Weighted sample (%)
Angola 2015 4,215 6.41
Benin 2017/18 4,019 6.11
Burundi 2016/17 3,976 6.05
Cameroon 2018 2,684 4.08
Ethiopia 2016 2,921 4.44
Gambia 2019 2,375 3.61
Guinea 2018 1,961 2.98
Liberia 2019/20 1,560 2.37
Mali 2018 2,816 4.28
Malawi 2015 4,845 7.37
Nigeria 2018 9,143 13.91
Rwanda 2019/20 2,373 3.61
Serra Leone 2019 2,701 4.11
Senegal 2019 1,829 2.78
Tanzania 2015 3,141 4.78
Uganda 2016 4,375 6.65
South Africa 2016 1,782 2.71
Zambia 2018 5,708 8.68
Zimbabwe 2015 3,318 5.05
Total sample size 65,742 100
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Data management and analysis
Data extracted from the recent DHS data sets were 
cleaned, recoded, and analyzed using STATA/SE version 
14.0 statistical software. Sample weight was employed to 
manage sampling errors and non-responses. Continuous 
variables were categorized, and categorical variables were 
further re-categorized. Descriptive analysis was carried 
out to present the data in frequencies and percentages. 
Both the individual and community-level variables were 
presented using descriptive statistics. The DHS data’s 
variables were organized in clusters; 65,742 children are 
nested within households, and households were nested 
within 1400 clusters. Due to clustering, the traditional 
logistic regression model could not be used because of 
non-independent observations and unequal variance 
across clusters. This is an indication that using a sophisti-
cated model to take into account between-cluster factors 
is necessary. As a result, multilevel mixed-effects logistic 
regression was used to determine the factors associated 
with ASF consumption. Multilevel mixed effect logistic 
regression follows four models: the null model (outcome 
variable only), model I (only individual-level variables), 
model II (only community-level variables), and model 
III (both individual and community-level variables). The 
model without independent variables (the null model) 
was used to check the variability of ASF consumption 
across the cluster. The association of individual-level 
variables with the outcome variable (Model I) and the 
association of community-level variables with the out-
come variable (Model II) were assessed. In the final 
model (Model III), the association of both individual and 
community-level variables was fitted simultaneously with 
the outcome variable (ASF consumption).

The magnitude of the clustering effect and the degree 
to which community-level factors explain the unex-
plained variance of the null model were quantified by 
checking the intra-class correlation coefficient (ICC) and 
proportional change in variance (PCV). A model with the 
lowest deviance was selected as the best-fitted model. As 
indicated in Table 2, the deviance for models I, II, and III 
was 59,185.638, 87,790.142, and 58,957.696, respectively. 
Hence, model III was considered the best-fitted model. 

Finally, variables with a p-value less than 0.05 and an 
adjusted odds ratio (AOR) with a 95% confidence inter-
val (CI) were described as statistically significant vari-
ables associated with consumption ASFs. The presence 
of multi-collinearity between covariates was checked 
by using a variance inflation factor (VIF) falling within 
acceptable limits of 1–10 with a mean VIF of 1.43, indi-
cating the absence of significant collinearity across inde-
pendent variables (supplementary file 1).

Random effects
Random effects or measures of variation of the outcome 
variable were estimated using the median odds ratio 
(MOR), ICC, and PCV. The variation between clusters 
was measured by the ICC and PCV. Taking clusters as a 
random variable, the ICC reveals the variation of animal 
source food consumption between clusters is computed 
as: ICC = VC/(VC + 3.29)×100%. The MOR is the median 
value of the odds ratio between the area of the highest 
risk and the area of the lowest risk for animal source food 
consumption when two clusters are randomly selected, 
using clusters as a random variable; MOR = 𝑒0.95√VC. In 
addition, the PCV demonstrates the variation in the 
prevalence of animal source food consumption explained 
by factors and computed as: PCV = (Vnull-VC)/
Vnull×100%, where Vnull = variance of the null model and 
VC = cluster level variance [28]. The association between 
the likelihood of animal-source food consumption and 
individual and community-level independent variables 
was estimated by the fixed effects.

Results
Individual- and community-level characteristics of study 
subjects
A total of 65,742 children aged 6 to 23 months were 
included in this study. The mean age of mothers was 
27.92 ± 0.03 years, and 45.51% of them fall in the age 
range of 25–34 years. More than one-third (34.60%) of 
the mothers completed primary education, and 70.25% of 
them were currently married. Nearly 38% of mothers had 
non-agricultural work, and 63.13% of them had expo-
sure to the media. More than half (54.83%) of mothers in 

Table 2  Model comparison and random effect analysis for animal source food consumption among children aged 6–23 months in 
sub-saharan African countries
Parameter Null model Model I Model II Model III
Variance 0.0925833 0.065617 0.0857095 0.0698081
ICC 27.37% 19.55% 25.39% 20.78%
MOR 1.34 1.28 1.32 1.29
PCV Reference 29.12% 7.42% 24.60%
Model fitness
LLR -44752.294 -29592.819 -43895.071 -29478.848
Deviance 89,504.588 59,185.638 87,790.142 58,957.696
ICC: Intra cluster correlation, LLR: log-likelihood ratio, MOR: median odds ratio, PCV: Proportional change in variance
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SSA owned a mobile telephone, and 46.85% of them had 
poor socioeconomic status. Home delivery was reported 
by 28.29% of mothers in SSA countries, and only 36.73% 
of them had PNC checkups. More than half (58.39%) of 
mothers attended 4 + ANC visits during pregnancy. The 
mean age of children was 14.26 ± 0.02 months, and 35% 
of them fall in the age range of 12–17 months. More than 
half (51%) of the children were male, and the preceding 
birth interval was ≥ 24 months for the majority (84%) of 
children aged 6–23 months. Only 31% of the study sub-
jects were from urban areas, and 51% had low media 
exposure. More than half (53%) and (51%) of mothers of 

children aged 6 to 23 months had low community pov-
erty and community illiteracy, respectively (Table 3).

Animal source food consumption
In the current study, 43.1% (95% CI: 42.7–43.5%) of chil-
dren aged 6 to 23 months consumed ASFs (either flesh 
foods or eggs) during the day preceding the interview 
(Fig. 1). About 14.5% and 37.8% of children aged 6 to 23 
months in SSA countries consumed eggs and flesh foods, 
respectively (Fig. 2). The result showed that consumption 
of ASFs improves with increasing household wealth sta-
tus, with the proportion of children who consumed ASFs 

Table 3  Individual-and community-level characteristics of study subjects, pooled data from 19 SSA countries
Variables Frequency (n) Percentage (%)
Maternal age 15–24 years 23, 526 35.17

25–34 years 30, 436 45.51
35–49 years 12, 921 19.32

Maternal educational level No formal education 22, 527 33.68
Primary 23, 144 34.60
Secondary and above 21, 212 31.72

Current marital status of the mother Married 46, 985 70.25
Unmarried 19, 898 29.75

Maternal occupation Not working 19, 112 29.81
Agricultural works 20, 700 32.30
Non-agricultural works 24, 284 37.89

Exposure to media Yes 42, 226 63.13
No 24, 657 36.87

Wealth index Poor 31, 338 46.85
Middle 13, 472 20.15
Rich 22, 073 33.00

Owns a mobile telephone Yes 30, 211 45.17
No 36, 672 54.83

Place of delivery Home 18, 918 28.29
Health facility 47, 965 71.71

Attended 4 + ANC visits Yes 37,739 58.39
No 26, 893 41.61

PNC checkup Yes 23, 692 36.73
No 40, 811 63.27

Age of child 6–8 months 11, 738 17.55
9–11 months 10, 929 16.34
12–17 months 23, 509 35.15
18–23 months 20, 707 30.96

Sex of child Male 33, 898 50.68
Female 32, 985 49.32

Preceding birth interval < 24 months 8, 286 16.13
≥ 24 months 43, 084 83.87

Place of residence Rural 45, 997 68.77
Urban 20, 886 31.23

Community media exposure Low 34, 262 51.23
High 32, 621 48.77

Community poverty Low 35, 534 53.13
High 31, 349 46.87

Community illiteracy Low 34, 383 51.41
High 32,500 48.59
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being lowest among children from poor household fami-
lies (35.23%) and highest among rich household families 
(53.70%) (Fig. 3).

Random effects (measures of variation) and model fitness
A null model was used to determine whether the data 
supported the decision to assess randomness at the com-
munity level. Findings from the null model showed that 
there were significant differences in ASF consumption 
between communities, with a variance of 0.0925833 and 
a P value of < 0.001. The variance within clusters contrib-
uted 72.63% of the variation in ASF consumption, while 
the variance across clusters was responsible for 27.37% 

of the variation. In the null model, the odds of ASF con-
sumption differed between higher and lower-risk clusters 
by a factor of 1.34 times. The intra-class correlation value 
for Model I indicated that 19.55% of the variation in ASF 
consumption accounts for the disparities between com-
munities. Then, with the null model, we used commu-
nity-level variables to generate Model II. According to the 
ICC value from Model II, cluster variations were the basis 
for 25.39% of the differences in ASF consumption. In the 
final model (model III), which attributed approximately 
21% of the variation in the likelihood of ASF consump-
tion to both individual and community-level variables, 
the likelihood of ASF consumption varied by 1.29 times 
across low and high ASF consumption (Table 2).

Individual and community-level factors associated with 
ASF consumption
In the final fitted model (model III) of multivariable mul-
tilevel logistic regression, maternal educational level, 
maternal occupation, exposure to media, wealth index, 
ownership of a mobile telephone, ANC visits attended 
during pregnancy, place of delivery, PNC checkup, the 
current age of the child, preceding birth interval, resi-
dence, community illiteracy, and community poverty 
were significantly associated with consumption of ASFs 
among children aged 6–23 months.

The odds of ASF consumption were 1.36 times higher 
among mothers who completed secondary and higher 
education compared with mothers who had no formal 
education [AOR = 1.36; 95% CI (1.28, 1.44)]. Children of 
mothers with non-agricultural jobs were 1.24 times more 

Fig. 2  Proportion of children aged 6 to 23 months who consumed eggs and flesh foods in sub-Saharan African countries, DHS 2015 to 2020 (n = 65,742)

 

Fig. 1  Animal source food consumption among children aged 6 to 23 
months in sub-Saharan African countries, DHS 2015 to 2020 (n = 65,742)
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likely to have good consumption of ASF than those who 
were not working [AOR = 1.24; 95% CI (1.18, 1.31)]. Simi-
larly, children of mothers who had exposure to media 
were 1.30 times more likely to have good consumption 
of ASF compared with their counterparts [AOR = 1.30; 
95% CI (1.24, 1.36)]. The odds of ASF consumption were 
1.16 and 1.28 times higher among mothers with middle 
and rich economic status compared with those with poor 
economic status, respectively [AOR = 1.16; 95% CI (1.10, 
1.23)] and [AOR = 1.28; 95% CI (1.21, 1.36)].

Children of mothers who owned a mobile telephone 
were 1.23 times more likely to have good consumption of 
ASF compared with their counterparts [AOR = 1.23; 95% 
CI (1.17, 1.29)]. Place of delivery was also a determinant 
of ASF consumption, in which mothers who delivered at 
a health facility were 1.09 times more likely to give their 
child ASF compared with mothers who delivered at home 
[AOR = 1.09; 95% CI (1.04, 1.14)]. Mothers who attended 
4 + ANC visits during recent pregnancy were 1.20 times 
more likely to give their child ASF compared with moth-
ers who didn’t [AOR = 1.20; 95% CI (1.15, 1.25)]. The 
odds of ASF consumption were 1.34 times higher among 
mothers who had PNC checkups than mothers who 
hadn’t [AOR = 1.34; 95% CI (1.28, 1.39)].

The age of the child was another factor significantly 
associated with ASF consumption. Children aged 9–11, 
12–17, and 18–23 months were 1.99, 3.34, and 4.37 times 
more likely to have good consumption of ASF compared 
with children aged 6–8 months, respectively [AOR = 1.99; 

95% CI (1.85, 2.14)], [AOR = 3.34; 95% CI (3.14, 3.56)], 
and [AOR = 4.3; 95% CI (4.10, 4.66)]. Children with a pre-
ceding birth interval of < 24 months were 8% times less 
likely to have good consumption of ASF compared with 
children with a birth interval of ≥ 24 months [AOR = 0.92; 
95% CI (0.87, 0.97)]. Mothers from urban areas were 
1.43 times more likely to give their children ASF com-
pared with mothers from rural areas [AOR = 1.43; 95% 
CI (1.35, 1.50)]. Children from low community poverty 
were 1.07 times more likely to have good consumption of 
ASF compared with children from high community pov-
erty [AOR = 1.07; 95% CI (1.01, 1.14)]. Children from high 
community illiteracy were 9% less likely to have good 
consumption of ASF compared with children from low 
community illiteracy [AOR = 0.91; 95% CI (0.86, 0.96)] 
(Table 4).

Discussion
Animal-source food consumption is positively associated 
with adequate protein and micronutrient intakes, includ-
ing vitamin A, calcium, and zinc, which are important 
for child growth and development [29]. This study was 
conducted to determine ASF consumption and its deter-
minants among children aged 6 to 23 months in sub-
Saharan African countries using the most recent DHS 
data.

In the present study, the consumption of ASFs among 
children aged 6 to 23 months in sub-Saharan African 
countries was 43.1% (95% CI: 42.7–43.5%). This finding 

Fig. 3  ASF consumption by household wealth status among children aged 6–23 months in sub-Saharan African countries, DHS 2015 to 2020 (n = 65,742)
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was higher than a study conducted in Ethiopia using 
pooled data from the 2016/19 Ethiopia Demographic 
and Health Surveys (22.7%) [20]. This difference might 
be explained by variations in study settings, in which the 
previous study was conducted only in a single country, 
while the current study uses data from 19 SSA countries. 
Sociocultural differences between Ethiopia and other 
SSA countries might also be the reason for the lower 
consumption of ASFs in the previous study. On the other 
hand, the findings of this study were lower than those of 

studies conducted in Ethiopia (46.5%, 50.9%) [18, 19] and 
Timor-Leste (52.8%) [30]. The possible justification for 
this difference might be differences in sample size and 
the criteria used to measure the outcome variable. The 
large sample size used in the current study might under-
estimate the proportion of children who consumed ASFs. 
Dairy consumption was not considered in this study to 
define ASF consumption.

Only 14.52% (95% CI: 14.25%, 14.79%) of children aged 
6 to 23 months consumed eggs during the previous day 

Table 4  Multivariable multilevel logistic regression analysis of individual and community-level factors associated with ASFs 
consumption among children aged 6–23 months in SSA countries
Variables Model I

AOR (95% CI)
Model II
AOR (95% CI)

Model III
AOR (95% CI)

Maternal age 15–24 years 1 1
25–34 years 0.95 (0.90, 1.01) 0.95 (0.90, 1.01)
35–49 years 0.94 (0.89, 1.01) 0.94 (0.88, 1.01)

Maternal educational level No formal education 1 1
Primary 1.01 (0.97, 1.06 ) 1.02 (0.97, 1.07)
Secondary and above 1.39 (1.31, 1.47)* 1.36 (1.28, 1.44)*

Marital status of the mother Married 0.88 (0.84, 0.92)* 0.92 (0.87, 0.96)
Unmarried 1 1

Maternal occupation Not working 1 1
Agricultural works 0.99 (0.94, 1.05) 1.05 (0.99, 1.11)
Non-agricultural works 1.26 (1.20, 1.33)* 1.24 (1.18, 1.31)*

Exposure to media Yes 1.31 (1.26, 1.37) 1.30 (1.24, 1.36)*
No 1 1

Wealth index Poor 1 1
Middle 1.21 (1.15, 1.28)* 1.16 (1.10, 1.23)*
Rich 1.47 (1.40, 1.55)* 1.28 (1.21, 1.36)*

Owns a mobile telephone Yes 1.25 (1.20, 1.31)* 1.23 (1.17, 1.29)*
No 1 1

Place of delivery Home 1 1
Health facility 1.10 (1.05, 1.16)* 1.09 (1.04, 1.14)*

Attended 4 + ANC visits Yes 1.21 (1.16, 1.26) 1.20 (1.15, 1.25)*
No 1 1

PNC checkup Yes 1.34 (1.29, 1.40)* 1.34 (1.28, 1.39)*
No 1 1

Age of child 6–8 months 1 1
9–11 months 1.99 (1.85, 2.14)* 1.99 (1.85, 2.14)*
12–17 months 3.33 (3.13, 3.54)* 3.34 (3.14, 3.56)*
18–23 months 4.35 (4.08, 4.63)* 4.37 (4.10, 4.66)*

Sex of child Male 0.99 (0.95, 1.03) 0.99 (0.96, 1.03)
Female 1 1

Preceding birth interval < 24 months 1 1
≥ 24 months 0.92 (0.87, 0.97)* 0.92 (0.87, 0.97)*

Place of residence Rural 1 1
Urban 2.00 (1.93, 2.07)* 1.43 (1.35, 1.50)*

Community media exposure Low 1 1
High 1.14 (1.07, 1.21)* 1.00 (0.94, 1.06)

Community poverty Low 0.98 (0.92, 1.04) 1.07 (1.01, 1.14)*
High 1 1

Community illiteracy Low 0.84 (0.79, 0.89)* 0.91 (0.86, 0.96)*
High 1 1
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of the interview. This finding was lower than studies con-
ducted in Ethiopia (17.0%, 27.4%, and 17.5%) [18–20] 
and Timor-Leste (22.5%) [30]. This might be due to the 
use of pooled data from different countries in the cur-
rent study, unlike the previous studies, which were con-
ducted in a single area with the same socioeconomic and 
sociocultural factors. The current study also reported 
that flesh foods were consumed by 37.77% (95% CI: 
37.40%, 38.14%) of the study subjects. This finding was 
higher than studies conducted in Ethiopia (8.7%) [20] and 
Timor-Leste (24.3%) [30]. This difference could be due to 
the difference in study period, as the current study uses 
the 2021 WHO indicators for infant and young children’s 
feeding practices.

This study also identified different factors significantly 
associated with the consumption of ASFs. The odds of 
ASF consumption were higher among mothers who com-
pleted secondary and higher education compared with 
mothers who had no formal education. This finding was 
consistent with a study conducted in Ethiopia [20]. This 
might be because mothers with higher educational sta-
tus have a better understanding of nutrition-related edu-
cation than mothers who have no formal education. In 
addition, educated mothers might have a better chance 
of exposure to information about the importance of giv-
ing ASFs to their children through mass media and might 
read leaflets, magazines, and books. Children of mothers 
with non-agricultural jobs were more likely to have good 
consumption of ASFs than those who were not working. 
Evidence supported this finding in that maternal employ-
ment was associated with improved diet quality and meal 
frequency among children across 50 LMICs [31].

Children of mothers who had exposure to media were 
more likely to have good consumption of ASFs compared 
with their counterparts. This finding is in agreement with 
studies conducted in Ethiopia [20]. This might be due to 
the significant role of media in raising attentiveness and 
affecting mothers’ infant and young children’s feeding 
practices. Mothers who had media exposure (listening to 
radio, watching television, and reading magazines) were 
also more likely to be exposed to infant and young chil-
dren’s feeding education provided through those media. 
The odds of ASF consumption were higher among moth-
ers with middle and rich economic status compared with 
those with poor economic status. A similar finding was 
reported by studies conducted in Ethiopia [20, 32] and 
Indonesia [33]. This could be attributed to the high price 
of ASFs and considering their consumption as a luxury. 
Mothers with low economic status might also sell live-
stock and their products to generate income to cover 
school, food, and other expenses rather than giving ASFs 
to their children.

Similarly, children of mothers who owned a mobile 
telephone were more likely to have good consumption 

of ASFs compared with their counterparts. This might 
be due to the fact that mothers may obtain nutrition 
education from health professionals, including dietary 
diversity and appointment reminders through text mes-
saging. Mobile phone short message service is effective in 
improving knowledge of appropriate infant feeding prac-
tices for mothers [34]. Mothers who delivered at a health 
facility, who attended 4 + ANC visits during their recent 
pregnancy, and who had PNC checkups were more likely 
to give their child ASFs compared with their counter-
parts. This finding was supported by studies conducted 
in Ethiopia [20] and Indonesia [33]. Mothers who deliver 
in health facilities can get direct counseling from health 
professionals about appropriate child-feeding practices. 
In addition, mothers who have attended 4 + ANC visits 
may be more informed, have greater access to services, 
and thus be more likely to be able to provide animal-
sourced foods to their children. The advice provided to 
mothers during post-natal checkups could also contrib-
ute to increased consumption of ASFs. This implies that 
improving access and utilization of maternal health ser-
vices and promoting health facility delivery should be 
stressed to achieve optimal feeding practices for infants 
and young children.

From child-related factors, the age of the child and 
birth interval were significantly associated with ASF con-
sumption. The odds of ASF consumption were higher 
among children in higher age groups. Similar findings 
were reported by studies conducted in Ethiopia [18–20]. 
This could be attributed to social norms and beliefs. 
Respondents to a qualitative study reported that avoid-
ing meat for children aged below two years is common in 
their localities, and children have no teeth to chew meat 
[32]. The other possible justification could be a lack of 
nutrition-related knowledge and food taboos about ASF 
consumption in children aged 6 to 23 months. Interven-
tions are needed to improve the mothers’ nutritional 
knowledge and bring about behavioral change to improve 
infant and young children’s feeding practices. Children 
with a preceding birth interval of < 24 months were less 
likely to have good consumption of ASFs. This might be 
due to the short birth interval; birth might cause sharing 
problems among living children, and parents can’t feed 
their children a variety of foods, including ASFs.

Community-level variables like residence, community 
poverty, and community illiteracy were also determi-
nants of ASF consumption. Mothers from urban areas 
were more likely to give their children ASFs compared 
with mothers from rural areas. A similar finding was 
reported by a previous study [20]. The possible reason 
could be that mothers who live in urban areas might have 
better access to health care services where they can take 
advantage of appropriate counseling about child feed-
ing practices. Mothers residing in urban areas might also 
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have higher exposure to and access to health services 
and nutrition-related information through various media 
than in rural areas. Children from low-community pov-
erty were more likely to have good consumption of ASFs 
compared with children from high-community poverty. 
This finding was in agreement with a study conducted in 
Ethiopia [20]. This might be due to household food inse-
curity, as community poverty is the composite effect of 
individual economic status, which impacts nutrition by 
limiting the amount and quality of food consumed by all 
the members of a household. Furthermore, children with 
high community illiteracy were less likely to have good 
consumption of ASFs. This could be associated with an 
educated community that might have proper resource 
management, better health-promoting activities, and 
better children’s feeding practices. Hence, improving 
the literacy of the community and increasing awareness 
about optimal infant and young child feeding practices 
will help to improve children’s consumption of ASFs.

The main strength of this study was the use of a mul-
tilevel mixed-effects model that resolved the problem of 
the hierarchical nature of the DHS data. Next, the revised 
WHO indicators were used to determine the prevalence 
of good consumption of ASFs in sub-Saharan Africa. The 
study also used the most recent ((2015–2020) DHS and 
region-wide survey data to help the concerned authori-
ties in this region set appropriate strategies towards opti-
mal infant and child feeding practices. Finally, the study 
uses a larger sample size, which is important to maintain 
the internal validity of the study as it provides precise 
findings and makes generalizability possible.

This study also has some limitations. First, as the con-
sumption of animal-source foods was measured based on 
mothers’ self-report, there might be an introduction of 
recall and social desirability bias. In addition, the study 
did not provide information on the quantity and fre-
quency of ASF consumption due to the secondary nature 
of the data.

Conclusion
Less than half of children aged 6 to 23 months consumed 
any type of ASF in sub-Saharan African countries. Higher 
educational level, non-agricultural work, exposure to 
media, high economic status, having a mobile telephone, 
attending 4 + ANC visits, health facility delivery, PNC 
checkups, older children, a birth interval of 24 months, 
urban residency, community literacy, and low com-
munity poverty were determinates of good consump-
tion of ASFs. Women empowerment, dissemination of 
nutrition-related information through mass media, pro-
moting health facility delivery, improving utilization of 
maternal health services, and behavioral change commu-
nication are recommended to improve infant and child 
feeding practices. Further research using primary data is 

needed to determine the quantity and frequency of ASF 
consumption and focus on interventions to improve the 
feeding practices of mothers of children in sub-Saharan 
Africa. Health policymakers can use this information to 
design intervention approaches to improve the consump-
tion of animal-source foods for the most susceptible 
group to malnutrition by investing in policy execution 
and appraisal as well as engaging with stakeholders in 
child health.
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