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Abstract

Background: Childhood stunting and anemia are on the increase in many resource-constrained settings, without
a counter increase in proper feeding practices such as exclusive breastfeeding. The objective of this study was to
explore the prevalence of stunting, anemia and exclusive breastfeeding across African countries.

Methods: Demographic and Health Survey (DHS) data from 39 African countries was analyzed. Data from under 5
children were analyzed. Forest plot was used to determine inequalities in the prevalence of the outcome variables.

Results: The prevalence of stunting was highest in Burundi (56%), Madagascar (50%) and Niger (44%). In addition,
Burkina Faso (88%), Mali (82%), Cote d’lvoire and Guinea (75% each) and Niger (73%) had the highest prevalence of
anemia. Furthermore, Burundi (83%), Rwanda (81%) and Zambia (70%) had the highest exclusive breastfeeding. We
found statistical significant di erence in the prevalence of stunting, anemia and exclusive breastfeeding (p<0.001).
Higher prevalence of stunting and anemia were estimated among the male, rural residents, those having mothers

with low education and from poor household wealth.

Conclusion: Concerted e orts are required to improve childhood health, survival and proper feeding practice.
Reduced stunting and anemia could be achieved through sustained socioeconomic improvement that is shared
in equity and equality among the population. Interventions aimed at increasing food availability can also aid in the
reduction of hunger, particularly in impoverished communities.
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Background

Stunting is a common health problem among under 5
children in many resource-poor settings globally. It is
defined as a deficit in height relative to a child’s age [1].
Approximately 165 million (26%) under 5 children were
stunted in 2011, accounting for a 35% decrease from an
estimated 253 million under 5 children in 1990 [2]. In
2016, an estimated 155 million (23%) children worldwide
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were stunted, with Africa accounting for more than one-
third [3]. e high incidence of stunted children remains
a serious public health issue, whereby more than 90% of
the stunted under 5 children worldwide live in Africa and
Asia. Malnutrition is thought to be responsible for nearly
one-third of all childhood deaths [4]. In spite of the fact
that problems linked to malnutrition a ect the entire
community, under 5 children are especially vulnerable
due to their physiological peculiarities. Children can be
vulnerable because of their need for proper feeding to
enhance maturity or development of their cells, organs,
systems and biomolecules to carry out the chemical and
physical functions. Malnutrition reduction is critical for
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achieving the Sustainable Development Goals (SDGS),
particularly those aimed at ending poverty in all forms
everywhere (SDG 1), ending hunger, achieving food
security, improving nutrition, and promoting sustain-
able agriculture (SDG 2) and ensuring healthy lives and
promoting wellbeing for all at all ages (SDG 3) [5, 6]. Due
to the negative impacts of childhood malnutrition, gov-
ernments have agreed to set worldwide goals to reduce
chronic undernutrition (stunting) by 40% by 2025, as
well as to reduce the prevalence of acute undernutrition
(wasting) in under 5 children to less than 5% [7].

In resource-poor settings, suboptimal feeding a ects
an enormous number of individuals [8].  is improper
feeding habit has several adverse e ects on the populace
including, poor state of health, stunted growth, low pro-
ductivity, intellectual deficiency and unexpected death.
Suboptimal feeding can cause adverse health e ects on
under 5 children, precisely from the time of conception
up to their first 24 months or within their first 1,000 days
of life.  ese poor health conditions can lead to intellec-
tual and physical consequences [9]. Suboptimal feeding is
estimated to contribute up to 34% of childhood mortal-
ity each year [10, 11]. Besides, it can impede social and
economic growth within any community, particularly in
poor and infrastructural deprived settings. From Food
and Agriculture Organization (FAO) report for 2011
and 2013, as much as 842 million persons globally could
not obtain their nutritional energy requirements within
these three years, in comparison with about 870 million
persons projected between 2010 and 2012. By implica-
tion, one out of every eight persons is at risk of chronic
hunger, which is defined as a lack of su cient food for
a healthy living. e staggering number of people with-
out adequate food, approximately 827 million live in
resource-poor settings, where undernutrition is currently
estimated to reach 14.3% [8].

Anemia is defined as the below-normal red blood cell
count or hemoglobin level per unit volume in peripheral
blood [12]. Anemia among under 5 children is a public
health problem worldwide. ere are many causes of
anemia, of the iron deficiency (inadequate iron intake,
poor iron absorption or excess iron losses), insu cient
hematopoiesis (such as from vitamin B-12 deficiency),
loss of blood (hemorrhagic anemia), premature red
blood cell plasma membrane rapture (hemolytic anemia),
deficient or abnormal synthesis of hemoglobin (such as
thalassemia) or destruction of bone marrow [13]. In
addition, hidden hunger, can also cause anemia when
micronutrient intake, such as vitamins and minerals, is
insu cient [14]. e commonest micronutrient defi-
ciency that a ects as much as 2 billion people globally is
Iron deficiency [15]. It has the potential of causing severe
adverse e ects on the neurodevelopment of children.
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Iron deficiency a ects over 39% of under 5 children [16].
When this staggering estimates are not mitigated, it can
develop to iron deficiency anemia, which can result to
poor cognitive development among children [17, 18].
Iron deficiency has been reported as the prominent cause
of anemia according to global burden of disease estimates
from 187 countries [19]. Moreover, iron deficiency was
the leading cause of anemia among women and children
of preschool age, as reported from a survey on the bur-
den of anemia among vulnerable groups [20]. Iron is fun-
damental for biological functioning of the human body,
from seemingly inconsequential activities such as respi-
ration and immunity, to more complex cellular activities
such as DNA synthesis and cell proliferation [21, 22].

e standard for infant and child feeding as recom-
mended by World Health Organization (WHOQO), com-
prises giving newborn only breast milk for the first
6 months of life [23, 24].  ough exclusive breastfeeding
(EBF), as recommended by WHO, is to be practiced for
the first 6 months of a baby’s life, however, breast milk
is low in iron content [25]. Conversely, evidence-based
studies have shown that giving a child exclusive breast-
feeding is linked to large health benefits in child’s life and
also leads to improvement of childhood survival [26, 27].
About a decade ago, the World Health Assembly in Reso-
lution 65.6, endorsed an all-inclusive implementation
plan for mothers, newborn and young children nutri-
tion. e resolution specified 6 global nutrition targets
for 2025, which include increasing the rate of exclusive
breastfeeding up to 50% in the first six months of a child’s
life [28]. A crucial component of infant growth processes
is the support for proper breastfeeding practices. e
International Code of Marketing of Breast Milk Substi-
tutes [29], the Global Strategy for Infant and Young Child
Feeding (IYCF) [30] as well as e Code, baby friendly
hospital initiative (BFHI) [31], are among the global pro-
grammes designed to improve infant and child feeding
practices. In recent years, WHO released a set of indica-
tors to assess child feeding and track breastfeeding pro-
gress. Since then, there has been a lot of focus on infant
and child feeding structures, as well as what constitutes
good breastfeeding habits [23]. e objective of this study
was to explore the prevalence of stunting, anemia and
exclusive breastfeeding across African countries.

Methods

Data source

We analyzed cross-sectional secondary data from Demo-
graphic and Health Surveys (DHS) in African countries
from 2002—2020. DHS adopts multi-stage cluster strati-
fied sampling approach in data collection. e strati-
fication method divides the respondents into groups
based on their geographical location, which is frequently
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bridged by their place of residence: urban versus rural. To
divide the population into first-level strata and subdivide
the first-level strata into second-level strata, and so on, a
multi-level stratification approach is utilized. In the DHS,
the two levels of stratification are based on geographical
region and urban/rural. e countries examined in this
study include: Angola, Benin, Burkina Faso, Burundi,
Cameroon, Chad, Comoros, Congo, Congo Democratic
Republic, Cote d'lvoire, Egypt, Eritrea, Eswatini, Ethio-
pia, Gabon, Gambia, Ghana, Guinea, Kenya, Lesotho,
Liberia, Madagascar, Malawi, Mali, Morocco, Mozam-
bique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and
Principe, Senegal, Sierra Leone, South Africa, Tanzania,
Togo, Uganda, Zambia, Zimbabwe. DHS data is publicly
available and can be found at http://dhsprogram.com/
data/available-datasets.cfm.

Since 1984, over 85 countries have conducted this
surveys, which are repeated every five years. A signifi-
cant advantage of DHS is that the sampling design and
data collection approach are consistent across countries,
making ing results from various countries comparable.
Despite the fact that the DHS was created to supple-
ment the fertility, demographic, and family planning data
collected in the World Fertility Surveys and Contracep-
tive Prevalence Surveys, it has quickly become the most
important source of population surveillance for the
monitoring of population health indices, especially in
resource-constrained settings. DHS collects data on vac-
cination, child and maternal mortality, fertility, intimate
partner violence, female genital mutilation, nutrition,
lifestyle, infectious and non-infectious diseases, family
planning, water and sanitation, and other health-related
topics. DHS excels in gathering high-quality data by pro-
viding proper interviewer training, countrywide cover-
age, a consistent data collection instrument, and clear
operational definitions of topics to help policymakers and
decision-makers comprehend them. Data from the DHS
can be used to create epidemiological studies that esti-
mate prevalence, trends, and inequities. DHS’s specifics
have previously been revealed [32].

Selection and measurement of variables
Outcome
Stunting: Children are termed stunted if their height-for-
age Z-score (HAZ) is less than -2 standard deviations (-2
SD) from the WHO reference population median. Stunt-
ing refers to linear growth retardation and cumulative
growth deficits in children, which isan e ect of malnutri-
tion [1].

Anemia is diagnosed by pricking the children’s fingers
or heels and measuring their hemoglobin levels. Anemia
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was dichotomized: anemic versus not anemic (<11.0 g/dl
versus 11.0 g/dl) respectively [20].

Exclusive breastfeeding refers to a measure used for
infants under 6 months who were only fed with breast-
milk [23]. is indicator was calculated using the meals
of infants under 6 months in the 24 h prior to the
survey.

Independent variables

Child sex: male versus female; residential status: urban
versus rural; mother’s education: no formal education/
primary versus secondary/higher; birth interval: first
birth, less than 24 months, 24—27 months, 48 + months;
wealth quintiles: lowest, second, middle, fourth, high-
est. e wealth index was retained from the DHS as it
is directly available in the dataset [33]. DHS household
wealth index was calculated by constructing a linear
index from asset ownership indicators using principal
components analysis to derive weights. In the original
survey, the wealth index was constructed by assigning
household scores, then ranking each person in the house-
hold population by their score.  ereafter, the distribu-
tion was divided into five equal categories and each had
20% of the population with economic proxies, such as
housing quality, household amenities, consumer dura-
bles and size of land holding.  is study then retained the
wealth index as recorded in the original survey 5 groups
(lowest, second, middle, fourth, highest).

Analytical approach

e Stata survey module ('svy’) was used to account for
sampling weights, stratification, and clustering. e
prevalence was estimated using percentage. Forest plot
analysis was conducted to determine the heterogeneity
of stunting, anemia and exclusive breastfeeding across
the study countries. Forest plot is necessary to synthe-
size data in an observational study. Stata software does
not have limitations in dealing with descriptive data, and
the graphical display of summary statistics such as preva-
lence. In addition, we computed each weighted e ect size
(w*es) in the forest plot.  is is computed by multiply-
ing each e ect size by the study weight. e Q test meas-
ures heterogeneity among countries, and works like a ¢
test. It is calculated as the weighted sum of squared dif-
ferences between individual study e ects and the pooled
e ectacross countries, with the weights being those used
in the pooling method. Q is distributed as a chi-square
statistic with k (number of countries) minus 1 degrees
of freedom. Our null hypothesis is that all countries
are equal. We reject the null hypothesis at p<0.05 (and
hence the countries estimates are not similar). Statistical
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significance was determined at 5%. Stata 14 (StataCorp,
College Station, TX, USA) was used.

Ethical approval and informed consent

is study was based on an examination of population-
based datasets in the public domain and freely avail-
able online, with no identifying information. MEASURE
DHS/ICF International gave the authors permission
to use the data. e DHS Program adheres to indus-
try standards for preserving the privacy of respondents.
ICF International assures that the survey complies with
the Human Subjects Protection Act of the United States
Department of Health and Human Services. Before
conducting the surveys, the DHS team requested and
received ethical approval from each country’s National
Health Research Ethics Committee (HREC). is study
did not require any additional approvals. Further infor-
mation on data and ethical standard can be found here:
http://goo.gl/ny8T6X.

Results

Table 1 shows the list of study countries and the year of
survey. e surveys were conducted from 2002—2020.
See Table 1 below for the details.

Figure 1 shows the prevalence of stunting among Afri-
can children. e prevalence of stunting was highest in
the following countries: Burundi (56%), Madagascar
(50%), Niger (44%), Congo Democratic Republic, Eritrea
and Mozambique (43% each) and Chad (40%) respec-
tively. On the other hand, Gabon, Gambia and Ghana had
17%, 18% and 19% of under 5 stunting respectively. We
found statistical significant di erence in the prevalence
of under 5 stunting across African countries (p<0.001).
See Fig. 1 for the details.

Figure 2 shows the prevalence of anemia among under
5 African children. e prevalence of anemia was high-
est in the following countries: Burkina Faso (88%), Mali
(82%), Cote d'lvoire and Guinea (75% each), Niger (73%),
Benin (72%), Liberia (71%) and Togo (70%). ere was
statistical significant di erence in the prevalence of
under 5 anemia across African countries (p<0.001). See
Fig. 2 for the details.

Figure 3 shows the prevalence of exclusive breastfeed-
ing among African children. Burundi (83%), Rwanda
(81%) and Zambia (70%) had the highest exclusive breast-
feeding. We found statistical significant di erence in
the prevalence of exclusive breastfeeding across African
countries (p<0.001).

Results from Table 2 shows that male children were
more stunted than the female children across all coun-
tries. e children from rural residence were more
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Table 1 Demographic and Health Surveys conducted from
2002-2020

Country Year of survey
Angola 2015-16
Benin 2017-18
Burkina Faso 2010
Burundi 2016-17
Cameroon 2018
Chad 2014-15
Comoros 2012
Congo 2011-12
Congo Democratic Republic 2013-14
Cote d'lvoire 2011-12
Egypt 2014
Eritrea 2002
Eswatini 2006-07
Ethiopia 2019
Gabon 2012
Gambia 2019-20
Ghana 2014
Guinea 2018
Kenya 2014
Lesotho 2014
Liberia 2019-20
Madagascar 2008-09
Malawi 2015-16
Mali 2018
Morocco 2003-04
Mozambique 2011
Namibia 2013
Niger 2012
Nigeria 2018
Rwanda 2019-20
Sao Tome and Principe 2008-09
Senegal 2019
Sierra Leone 2019
South Africa 2016
Tanzania 2015-16
Togo 2013-14
Uganda 2016
Zambia 2018
Zimbabwe 2015

stunted when compared with their urban counterparts.
Furthermore, children from mothers with no formal
education or primary education were more stunted
than their counterparts from mothers with second-
ary or higher education. e children from low house-
hold wealth quintiles were more stunted than those
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Prevalence of stunting
among Under 5

Study ES (95% Cl)

L]
Angola (2015-16) —— 0.38 (0.28, 0.48)
Benin (2017-18) + 0.32 (0.23, 0.42)
Burkina Faso (2010) —rl— 0.35 (0.26, 0.45)
Burundi (2016-17) : e 0.56 (0.46, 0.66)
Cameroon (2018) —l— 0.29 (0.20, 0.39)
Chad (2014-15) — 0.40 (0.30, 0.50)
Comoros (2012) + 0.30 (0.21, 0.40)
Congo (2011-12) —— 0.24 (0.16, 0.34)
Congo Democratic Republic (2013-14) :+ 0.43 (0.33, 0.53)
Cote d?lIvoire (2011-12) —— 0.30 (0.21, 0.40)
Egypt (2014) —-—: 0.21 (0.13, 0.30)
Eritrea (2002) | —— 0.43 (0.33, 0.53)
Eswatini (2006-07) — 0.29 (0.20, 0.39)
Ethiopia (2019) —=— 0.37 (0.28, 0.47)
Gabon (2012) - 0.17 (0.10, 0.26)
Gambia (2019-20) —— : 0.18 (0.11, 0.27)
Ghana (2014) - 0.19 (0.12, 0.28)
Guinea (2018) —— 0.30 (0.21, 0.40)
Kenya (2014) —I1'— 0.26 (0.18, 0.36)
Lesotho (2014) —— 0.33 (0.24, 0.43)
Liberia (2019-20) + 0.30 (0.21, 0.40)
Madagascar (2008-09) | 0.50 (0.40, 0.60)
Malawi (2015-16) -:-l— 0.37 (0.28, 0.47)
Mali (2018) —— 0.27 (0.19, 0.37)
Morocco (2003-04) —- 0.22 (0.14, 0.31)
Mozambique (2011) :—l— 0.43 (0.33, 0.53)
Namibia (2013) —— 0.24 (0.16, 0.34)
Niger (2012) : —_— 0.44 (0.34, 0.54)
Nigeria (2018) - 0.37 (0.28, 0.47)
Rwanda (2019-20) _l._ 0.33 (0.24, 0.43)
Sao Tome and Principe (2008-09) —— 0.29 (0.20, 0.39)
Senegal (2019) —— | 0.18 (0.11, 0.27)
Sierra Leone (2019) + 0.30 (0.21, 0.40)
South Africa (2016) —r— 0.27 (0.19, 0.37)
Tanzania (2015-16) —1-— 0.34 (0.25, 0.44)
Togo (2013-14) — 0.28 (0.19, 0.38)
Uganda (2016) —— 0.29 (0.20, 0.39)
Zambia (2018) — 0.35 (0.26, 0.45)
Zimbabwe (2015) ——— 0.27 (0.19, 0.37)
Overall (12 = 71.62%, p = 0.00) o 0.31(0.29, 0.34)

1

1

L
12 3 456 .7 8 9 1
Proportion

Fig. 1 Forest plot with e ect size (ES) for stunting among under 5 children in African countries

from high household wealth group. Children with
short preceding birth intervals (less than 24 months
and 24—-47 months) were more stunted that their

details in Table 2 below.

counterparts who are first born or 48 + months preced-
ing birth intervals in many African countries. See the
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Prevalence of anemia
among Under 5

Study

Angola (2015-16)
Benin (2017-18)
Burkina Faso (2010)
Burundi (2016-17)
Cameroon (2018)
Congo (2011-12)

Congo Democratic Republic (2013-14)

Cote d?lIvoire (2011-12)
Egypt (2014)

Eswatini (2006-07)
Gabon (2012)

Gambia (2019-20)
Ghana (2014)

Guinea (2018)

Lesotho (2014)

Liberia (2019-20)
Madagascar (2008-09)
Malawi (2015-16)

Mali (2018)
Mozambique (2011)
Namibia (2013)

Niger (2012)

Nigeria (2018)

Rwanda (2019-20)

Sao Tome and Principe (2008-09)
Sierra Leone (2019)
South Africa (2016)
Tanzania (2015-16)
Togo (2013-14)
Uganda (2016)

Zambia (2018)
Zimbabwe (2015)
Overall (I*2 = 87.55%, p = 0.00)

ES (95% Cl)

—a 0.65 (0.55, 0.74)
—a— 0.72 (0.62, 0.81)

' —= (.88 (0.80, 0.94)

—— 0.61(0.51, 0.71)
—n— 0.57 (0.47, 0.67)
—a— 0.67 (0.57, 0.76)

—— 0.60 (0.50, 0.70)

| —.— 0.75 (0.65, 0.83)

—— ' 0.27 (0.19, 0.37)
—_ 0.42 (0.32, 0.52)
—— 0.60 (0.50, 0.70)
—- 0.45 (0.35, 0.55)
~u— 0.66 (0.56, 0.75)

, —— 0.75 (0.65, 0.83)

—a— 0.51 (0.41, 0.61)
—a— 0.71(0.61, 0.80)

— 0.50 (0.40, 0.60)
—— 0.63 (0.53, 0.72)

| —=—  0.82(0.73,089)

— 0.69 (0.59, 0.78)

—a— 0.48 (0.38, 0.58)

| —— 0.73 (0.63, 0.81)

= 0.68 (0.58, 0.77)

—_ 0.37 (0.28, 0.47)

— 0.62 (0.52, 0.72)
T 0.68 (0.58, 0.77)
—a— 0.61 (0.51, 0.71)
—r— 0.58 (0.48, 0.68)
—— 0.70 (0.60, 0.79)
—a— 0.53 (0.43, 0.63)
—— 0.58 (0.48, 0.68)

i 0.37 (0.28, 0.47)
<> 0.61 (0.56, 0.66)

Fig. 2 Forest plot with e ect size (ES) for anemia among under 5 children in African countries

Table 3 shows that male children were more anemic  Furthermore, children from mothers with no formal
than the female children across several African coun- education or primary education were more anemic

tries.

e children from rural residence were more than their counterparts from mothers with secondary

anemic when compared with their urban counterparts.  or higher education. e children from low household
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Study

Angola (2015-16)
Benin (2017-18)

Burundi (2016-17)
Cameroon (2018)
Chad (2014-15)
Comoros (2012)
Congo (2011-12)

Egypt (2014)
Eritrea (2002)
Eswatini (2006-07)
Ethiopia (2019)
Gabon (2012)
Gambia (2019-20)
Ghana (2014)
Guinea (2018)
Kenya (2014)
Lesotho (2014)
Liberia (2019-20)

Malawi (2015-16)
Mali (2018)
Morocco (2003-04)
Mozambique (2011)
Namibia (2013)
Niger (2012)
Nigeria (2018)
Rwanda (2019-20)

Senegal (2019)
Sierra Leone (2019)
South Africa (2016)
Tanzania (2015-16)
Togo (2013-14)
Uganda (2016)
Zambia (2018)
Zimbabwe (2015)

Burkina Faso (2010)

Madagascar (2008-09)

Congo Democratic Republic (2013-14)
Cote d?lIvoire (2011-12)

Sao Tome and Principe (2008-09)

Overall (12 = 94.95%, p = 0.00)

Prevalence of exclusive breastfeeding
among under 6 months

ES (95% Cl)

0.38 (0.28, 0.48)
0.42 (0.32, 0.52)
0.25 (0.17, 0.35)
0.83 (0.74, 0.90)
0.40 (0.30, 0.50)
0.00 (0.00, 0.04)
0.12 (0.06, 0.20)
0.20 (0.13, 0.29)
0.48 (0.38, 0.58)
0.12 (0.06, 0.20)
0.40 (0.30, 0.50)
0.52 (0.42, 0.62)
0.32 (0.23, 0.42)
0.59 (0.49, 0.69)
0.06 (0.02, 0.13)
0.54 (0.44, 0.64)
0.52 (0.42, 0.62)
0.33 (0.24, 0.43)
0.61 (0.51, 0.71)
0.67 (0.57, 0.76)
0.55 (0.45, 0.65)
0.51 (0.41, 0.61)
0.61 (0.51, 0.71)
0.40 (0.30, 0.50)
0.31 (0.22, 0.41)
0.38 (0.28, 0.48)
0.49 (0.39, 0.59)
0.23 (0.15, 0.32)
0.29 (0.20, 0.39)
0.81(0.72, 0.88)
0.52 (0.42, 0.62)
0.41 (0.31, 0.51)
0.54 (0.4, 0.64)
0.32 (0.23, 0.42)
0.59 (0.49, 0.69)
0.58 (0.48, 0.68)
0.66 (0.56, 0.75)
0.70 (0.60, 0.79)
0.48 (0.38, 0.58)
0.43 (0.36, 0.50)
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Fig. 3 Forest plot with e ect size (ES) for exclusive breastfeeding in African countries

wealth quintiles were more anemic than those from
high household wealth group in African countries. See

the details in Table 3 below.

Discussion

We explore the prevalence of stunting, anemia and
exclusive breastfeeding amongst children in African
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Table 3 Distribution of anemia among under 5 children in African countries; using DHS 2002—2020
Country Sex (%) Residence (%) Mother’s education (%) Wealth quintile (%)
Male Female Urban Rural No Secondary Lowest Second Middle Fourth Highest

education or or higher

primary
Angola 66.2 632 64.5 652 667 619 655 631 66.8 64.8 62.3
Benin 720 710 66.1 748 732 66.0 793 745 765 68.0 57.9
Burkina Faso 886 870 776 899 887 722 89.1 910 915 87.9 76.0
Burundi 62.7 593 479 623 626 457 70.7 67.8 605 555 469
Cameroon 592 555 50.2 630 627 515 65.5 624 579 512 440
Congo 661 673 67.9 651 692 65.6 65.7 737 69.5 66.2 544
Congo Democratic Republic  61.2 584 58.8 603  60.1 60.0 65.7 60.2 613 55.8 534
Cote d'lvoire 749 747 67.2 793 768 66.1 80.2 811 759 684 62.2
Egypt 272 2713 231 292 280 271 340 329 238 253 213
Eswatini 435 401 50.0 404 437 448 434 387 440 432 394
Gabon 610 594 594 646 650 59.1 64.7 632 59.0 585 534
Gambia 470 423 371 595 499 377 63.6 453 40.2 410 299
Ghana 655  66.0 58.3 720 753 58.7 794 749 6338 58.3 472
Guinea 754 738 710 761 756 727 730 812 731 743 69.8
Lesotho 528 489 483 516 514 56.8 539 548 50.8 471 450
Liberia 708 708 70.1 715 711 709 703 718 765 69.8 63.3
Madagascar 517 489 476 50.6 50.7 475 57.1 51.9 493 472 401
Malawi 629 623 56.1 635 643 58.2 68.2 658 59.9 611 54.2
Mali 824 813 751 836 840 724 85.7 85.7 849 795 709
Mozambique 690 683 59.7 720 712 542 778 763 68.3 62.7 515
Namibia 496 454 46.6 480 506 438 493 50.6 484 446 408
Niger 745 723 69.8 739 739 68.0 76.3 704 759 743 69.1
Nigeria 695 66.2 62.0 725 738 611 80.1 750 66.5 65.3 533
Rwanda 380 351 340 371 372 354 418 370 371 352 304
Sao Tome and Principe 648 596 66.2 585 645 62.1 65.6 65.7 629 57.9 57.8
Sierra Leone 711 645 57.0 733 718 615 730 748 703 62.7 50.9
South Africa 639 587 62.2 604 608 625 63.6 62.2 59.6 60.3 57.6
Tanzania 595  56.0 535 592 593 55.2 63.7 60.1 584 52.6 50.1
Togo 709 633 635 734 734 616 718 76.0 736 674 594
Uganda 537 518 477 540 555 493 65.6 544 487 485 448
Zambia 59.7  56.6 58.1 582 588 595 61.0 574 57.8 56.8 56.8
Zimbabwe 376 359 375 365 389 379 399 324 364 350 04

countries. Our findings show di erences in stunting,
anemia and exclusively breastfeeding across African
countries. e prevalence of stunting varied from 17%
in Gabon to 56% in Burundi. Most African countries
have high prevalence of stunting, signifying an indi-
cation of public health challenge in Africa. Based on
the WHO cut-o value for public health importance,
the estimate of many countries falls in the high preva-
lence category (> 30%) [34]. In addition, we observed
that stunting has a higher prevalence among rural chil-
dren in African countries, when compared with urban
children. s is consistent with reports from previous

studies in developing countries [35—38]. A possible
explanation to the findings could be due to low wealth-
related and mother’s education status, inadequate water
supply, incidence of infectious disease and poor knowl-
edge of nutrition, which is more prevalent in rural resi-
dence, when compared with urban counterparts [39].
In addition, mothers in the rural areas are more bur-
dened with inadequate knowledge of infant and young
child feeding practices and inadequate access to health
care services [40, 41].

We found higher prevalence of stunting among male
children and those with less than 24 months preceding
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birth interval. It seems stunting may be carried on from
in utero di erential growth trajectories by gender [42].

e estimates of higher prevalence of stunting among
male children is in agreement with results from previ-
ous studies [36, 37, 43—45]. Although the reason for the
sex di erences in stunting is not well-known, however,
there is indication that it may be due to di erences in
feeding and care practices between both gender [44].
Furthermore, the high prevalence of stunting among chil-
dren with less than 24 months preceding birth interval,
has been reported from previous studies [43, 46]. Short
birth interval may be linked to improper feeding prac-
tices. e high prevalence of stunting among children in
less than 24 months preceding birth interval is consistent
with the findings from previous studies [46, 47]. is is
likely especially among disadvantaged children. Another
explanation could be mother’s inability to care for mul-
tiple children at the same time with limited household
resources including food.

Our study found that mother’s education and higher
household wealth status and urban residence played a
significant role in lower prevalence of stunting among
under 5 children. s is consistent with the findings
from a previous study [48]. Access to clean potable
water in higher wealth households and urban residence
may have resulted to lower prevalence of stunting
among the well-o . A child from a lower-educated
mother su ers more from stunting than a child of a
higher-educated mother. ese findings are in agree-
ment with results from previous studies [35, 36, 38, 43,
49, 50]. Educated mothers could have a better under-
standing of child nutrition, proper child care, hygiene,
uptake of health services and they are more likely to
seek expert opinion on child well-being and develop-
ment. Children who came from the richest households
were less likely to su er from stunting than those from
the poorest household. is corroborates with previ-
ous studies [38, 46, 51].Children from low-socioeco-
nomic households have more likelihood to be exposed
to poor nutrition, which could lead to stunting when
compared with those from high socioeconomic house-
holds. e plausible explanation is the negative e ect
of low socioeconomic status in access to food or good
nutrition, hence their uptake of adequate nutrient is low
[52]. On the other hand, individuals with higher socio-
economic status can a ord proper nutrition, which sup-
ports healthy living and improved child care. Notably,
this leads to a reduction in malnutrition. e high prev-
alence of stunting reported in this study suggests more
investments in social protection programmes that par-
ticularly target households with young children, which
is necessary to address the high burden of stunting in
African countries.
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Furthermore, this study show that the prevalence of
anemia among under 5 children is worrisome, ranging
from 27% in Egypt to 88% in Burkina-Faso indicating
that anemia is still a major public health concern in
African countries. It shows that e orts in the imple-
mentations of programmes and strategies in manag-
ing infectious diseases, including deworming, malaria
and iron supplementation in the region have not paid
0 adequately. According to the WHO classification of
anemia as a public health issue, it can be severe, mod-
erate and mild, when the prevalence is more than 40%,
20%, 5% respectively [53]. erefore, the prevalence of
anemia among under 5 children as found in this study,
would be classified as severe according to the WHO
cut-o point. Many previous studies have reported
similar findings [19, 54, 55]. s could be due to the
fact that many children were not exclusively breastfeed
and the practice of inadequate feeding. Several reports
have shown that poor breastfeeding practices and poor
dietary diversity are linked to childhood anemia [56,
57].  us, when complementary feeding, such as cow
milk, is timely introduced before 6 months of age, they
could not substitute for iron rich foods, and thereby
may lead to iron deficiency anemia. Also, malaria inci-
dence, hookworm infestation, schistosoma and visceral
leishmaniasis infection due to lack of proper sanitation
and better environmental conditions could contribute
to high prevalence of anemia [54].

We observed a high prevalence of anemia among rural
dwellers, when compared with their urban counterparts
and among male than the female children. e high prev-
alence of anemia among rural dwellers has been reported
in similar settings [38, 58]. is could be attributed to
malnutrition due to limited consumption of nutritious
foods because of poverty and low socioeconomic sta-
tus, poor sanitation facilities and lack of good drinking
water [58], leading to increased rates of diseases and
infections and subsequently increased risk of anemia.
Our results mirrored findings from previous and simi-
lar studies, where male children have higher prevalence
of anemia than their female counterparts [51, 54, 55, 59].

is may be due to the rapid growth and development of
male children in the first few years of life, that increases
their micronutrients requirement including iron than the
female children [54].

is study also found socioeconomic status (wealth and
education) of mother’s influence on childhood anemia.
Children from low household wealth and those whose
mothers had no formal education or primary education
had higher prevalence of anemia than children from
higher household wealth and those whose mothers had
secondary and higher educational level. Previous studies
reported similar findings [51, 54-56, 59, 60]. e possible
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explanation is that poor household wealth status might
restrict families to access available health services, good
sanitation facilities and the ability to purchase nutritious
and healthy foods. Moreover, children from low socio-
economic households are more likely to experience food
insecurity. Additionally, lower educated mothers are less
likely to be knowledgeable about proper care for their
own health and that of their children. Mother’s education
has great influence in feeding practices of children and
proper health care. Mothers who are educated are very
conscious of their child's health and they follow guide-
lines on proper feeding practices, which tends to improve
their child’s nutritional status.

e prevalence of exclusive breastfeeding in this study
varied largely across African countries, ranging from
6% in Gabon to 83% in Burundi. s is line with other
previous studies in similar settings and other regions
[61—63]. A possible explanation could be dearth of
knowledge about optimal breastfeeding practices. It is of
utmost importance to increase communal-based behav-
iour change communication by means of several chan-
nels such as media and radio to educate mothers on the
importance of optimal newborn and young feeding prac-
tices since suboptimal and child undernutrition remains
a major issue in African countries. It is critical to focus
urgently on improving children health and nutrition, par-
ticularly in rural areas and low socioeconomic status, in
order to attain the SDGs aiming at zero hunger and the
eradication of all kinds of malnutrition. To minimize
childhood stunting and anemia in African countries,
policies should focus on nutrition-specific interventions,
including exclusive breastfeeding, optimal feeding prac-
tices, nutritional supplementation and child awareness-
related activities, which should primarily target rural and
underserved populations. Improving the nutritional sta-
tus of under 5 children requires concerted e orts from
both government and non-governmental organizations.

Strengths and limitation

is study has presented estimates of stunting, anemia
and exclusive breastfeeding in African countries. Nation-
ally representative large datasets were analyzed for plau-
sible comparisons. e ability to pool many countries is
a major advantage.  is study can be used as a scorecard
for various countries and to indicate the performance of
healthcare system in various countries.  is can instigate
concerted e orts and new policies and programmes, as
well as a call to strengthen existing programmes related
to proper child feeding practices and action against hun-
ger and poverty in general. is study would bring to
limelight a call for other low and middle income coun-
tries (LMICs) to examine the uptake of exclusive breast-
feeding and burden of stunting and anemia amongst
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others. However, we used a cross-sectional study to
collect data from various countries at various points in
time. Some has quite long di erent period (example: Eri-
trea was derived in 2002, whereas some countries were
derived in 2017 to 2020). It might have potential factors
influencing the socioeconomic condition of each coun-
try that could be linked to the variables of the study.

ese factors including political situation, development
of health care facilities and the government’s health-
policy which could lead to di erent capture of socioeco-
nomic condition in each country in di erent period of
time. As a result, the distribution of stunting and anemia
may have shifted over time. is may results in sampling
bias. Furthermore, the DHS does not collect data on
household income or expenditure, which are traditional
indicators of wealth. e assets-based wealth index used
here is only a proxy for household economic status, and
it does not always produce results that are comparable to
those obtained from direct measurements of income and
expenditure where such data are available or can be col-
lected reliably. In addition, we do not know the propor-
tion of stunted and anemic children, whether it is due to
genetics or purely malnutrition, as other factors could
have also contributed.

Conclusion

is study show high prevalence of stunting and anemia
among under 5 children in Africa, particularly in rural
areas and among the disadvantaged. Other factors such
as being male, poor household wealth, short birth inter-
val, low mother’s education are linked with high preva-
lence of stunting and anemia among under 5 children. In
addition, there were sub-optimal exclusive breastfeed-
ing practice among mothers in the studied countries.
To reduce stunting and anemia among under 5 children,
national public health intervention programmers and
stakeholders working on improving childhood nutri-
tion should focus on these factors. Mothers or caregivers
should be educated about the benefits of exclusive breast-
feeding, proper feeding practices, women's empower-
ment and adequate birth spacing. Programme planners
and policymakers should evaluate and increase collabo-
ration and coordination of nutritional programmes and
family health programmes targeted at alleviating nutri-
tional inadequacies.
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