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Determinants of stunting and overweight among
young children and adolescents in sub-Saharan Africa

Susan Keino, Guy Plasqui, Grace Ettyang, and Bart van den Borne
Abstract
Background. Stunting and overweight are nutritional
problems affecting most of sub-Saharan Africa. The
region now has the world’s highest rate of stunting among
children (43%), while overweight and obesity are becoming a global epidemic, and Africa is not spared. The past
two decades have seen a dramatic increase in obesity in
sub-Saharan Africa.
Objective. The purpose of this systematic review is to
explore the determinants of stunting and overweight in
sub-Saharan Africa.
Methods. A literature search was conducted in
PubMed using the key words stunting, overweight,
obesity, Africa, sub-Saharan Africa, determinants, and
prevalence. Limits were set to include articles published
between 1990 and 2012. The systematic review resulted
in 38 studies, and after selection based on title, content,
and country of the study, 18 studies were eligible for this
review. Data were analyzed by the chi-square test.
Results. The prevalence rates of stunting and overweight were dependent on socioeconomic, demographic,
and environmental factors. Many studies indicate that
male children and those living in a rural setting are more
likely to be stunted, whereas overweight among children
depends more on age, household composition, occupation of the mother, and the mother’s body mass index.
Stunting occurred together with overweight among both
boys and girls from 1 to 5 years of age. Stunting was
more prevalent among boys than among girls. Indicators of socioeconomic status, such as mother’s education,
mother’s occupation, and household income, were some

Susan Keino, Guy Plasqui, and Bart van den Borne are
affiliated with Maastricht University, Maastricht, Netherlands;
Susan Keino and Grace Ettyang are affiliated with Moi University, Eldoret, Kenya.
Please direct queries to the corresponding author: Susan
Keino, School of Public Health, Department of Epidemiology
and Nutrition, Moi University, P.O. Box 4606, Eldoret, Kenya;
e-mail: s.keino@maastrichtuniversity.nl or sansue_za@yahoo.
com.

of the determinants directly linked to stunting, whereas
environmental factors, such as rural or urban setting
and sanitation, influenced both stunting and overweight.
Concurrent stunting and overweight is influenced by
maternal and household factors, such as maternal height,
age, and education, large household size, and lower
socioeconomic status.
Conclusions. Although socioeconomic, demographic,
and environmental factors were significant in determining stunting and overweight, other factors, such as nutrition and lifestyle, were important risk factors. Stunting in
childhood is a risk factor that may result in overweight
and obesity later in adolescence and adulthood, indicating the need to screen children below 1 year of age
to identify stunting early in life. Promoting exclusive
breastfeeding is reported to be important in preventing
both stunting and overweight among children. More
research is needed to explore the relationship between
stunting and overweight and to explore policy guidelines
to address the phenomenon.
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Introduction
Chronic malnutrition is a persistent problem for
young children in sub-Saharan Africa [1]. It is worth
noting that malnutrition is a term that has often been
used interchangeably with undernutrition in explaining nutritional problems, particularly in developing
countries. A high percentage of malnourished children fail to reach the normal international standard
of height for their age, i.e., they are stunted [1]. In
the recent past, studies have shown different trends:
increasing overnutrition in some countries and persistent undernutrition in other countries, particularly
in sub-Saharan Africa [2]. According to Hoffman,
the prevalence of obesity is increasing worldwide,
including in some developing countries where the
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prevalence was previously very low [3]. The World
Health Organization (WHO) defines overweight and
obesity as conditions of abnormal or excessive fat
accumulation [4]. A chronic positive energy balance
normally precipitates the accumulation of excess adipose tissue. This positive energy balance is believed to
be influenced by a number of environmental, socioeconomic, and physiological factors, such as high-fat
diets and decreased physical activity. How these factors
are manifested in developing countries is critical to
the recent increase in obesity in countries undergoing
transition with increasing urbanization [3].
WHO estimated that in 2005 there were more than
1 billion overweight adults globally, at least 300 million of them obese [5], and up to 20 million children
under 5 years of age who were overweight [6]. There
are no reliable statistics on obesity in Africa. However,
more than one-third of African women and a quarter
of African men are estimated to be overweight, and
according to WHO these proportions will rise to 41%
and 30%, respectively, in the next 10 years [7]. On the
other hand, the region now has the world’s highest
rate of stunting among children (43%) and has shown
little improvement over the past 15 years [1]. Childhood obesity continues to be a serious health problem
across the globe [8] and has become a global epidemic
both in children and in adults, and is still increasing
in both industrialized and developing countries [9].
However, some studies have indicated that in developing countries there is an increase in the prevalence
of overweight and obesity among children who are
stunted [10–12]. More specifically, stunting has also
been associated with obesity later in life [13]. The coexistence of stunting and overweight or obesity among
populations in developing countries poses a major
challenge to policy makers, mainly because these countries in the past have been struggling with problems of
undernutrition and are now faced with the challenges
that come with overweight and obesity. Therefore they
may lack the infrastructure to treat and manage chronic
diseases associated with obesity.
Emerging trends and their effects on nutrition in subSaharan Africa

Africa is gradually moving from a continent of food
deficit and undernutrition to a continent with both
undernutrition and overnutrition. According to
Schmidhuber et al., back in the 1960s the entire developing world, except for a few countries, was suffering
from substantive calorie deficits, chronic undernourishment, and in some cases outright famine [14]. They
further indicate that, by the end of the 1990s, the rather
homogeneous picture of low food supply and hunger of
the 1960s had changed completely and the prevalence
of undernourishment had fallen to levels below 10%
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in all regions except for sub-Saharan Africa as well as
a few countries in South Asia. The more rapidly growing developing countries, in particular, are beginning
to suffer from an oversupply of food energy such that
hunger and obesity now often coexist in the same
country or region [14].
WHO indicates that changes in diet and lifestyle
resulting from industrialization, urbanization, economic development, and market globalization are
having a significant impact on the nutritional status
of populations [15]. Further, WHO reiterates that
the processes of modernization and economic transition have led to industrialization in many countries
and the development of economies that are dependent on trade in the global market. Although this has
resulted in improved standards of living and greater
access to services, there have been significant negative
consequences in inappropriate dietary patterns and
decreased physical activity, as well as a corresponding increase in related diseases [15]. The nutrition
transition that has been witnessed in many parts of
the world, especially in developing countries with
fast-growing economies, has led to changes in dietary
patterns [16–18].
Rapid urbanization and changing consumption patterns mean greater demand for agricultural products
by people who often do not produce them [1]. Because
of increased economic development and urbanization,
populations in many developing countries are now
consuming more energy, processed foods, including
refined grains, and foods higher in saturated fat, sugar,
and salt [19–21]. National food and nutrition policies,
as well as trade policies that affect the relative price of
food, may also encourage such changes. Low prices and
increased income mean that people now have access
to food that they could normally not afford. In most
cases, these are fried, sugary, and salty foods rather
than traditional whole grains and leafy vegetables. As
income grows, consumers want to diversify away from
cereals and other starchy foods [22] to foods that are
ready to eat, highly processed, and high in salt and fat,
which people find convenient. These are opposed to
healthful foods, which require further preparation and
processing such as cooking.
The nutrition transition is a contributing factor
to increased obesity. Das [23] indicates that societal
changes and the worldwide nutrition transition are
driving the obesity epidemic. As incomes rise and
populations become more urban, diets high in complex
carbohydrates give way to diets with a higher proportion of fats, saturated fats, and sugar. At the same time,
large shifts toward less physical activity are also found
with the increasing use of automated transport, technology in the home, and more passive leisure pursuits.
As a result, if energy intake exceeds expenditure for a
long period, the surplus energy is stored as fat mass,
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and if the energy imbalance continues, the result is
overweight and obesity [24].
Association between stunting and overweight

Stunting and overweight or obesity are both forms
of malnutrition. Stunting represents undernutrition,
whereas overweight represents overnutrition. The
trend now in developing countries is the coexistence
of both stunting and overweight within individuals,
households, and communities. The existence of stunted
children–overweight mother pairs has been reported
in some studies [20, 25–27], and other studies show a
correlation between nutritional stunting (growth retardation attributed to undernutrition during childhood)
and later obesity in developing countries [3, 13, 28, 29].
A recent study in Mexico found that the prevalence of
overweight with concurrent stunting among children
24 to 60 months of age was 5% in indigenous children
and over 10% in nonindigenous children [30].
The prevalence of pairs of stunted children and
overweight mothers is higher in Latin America than
in Africa and is linked to economic development
in both regions as well as to urbanization in Latin
America [31]. Some developing countries that have
higher numbers of overweight mothers also have
higher numbers of stunted children; further, since
the prevalence of overweight is higher in urban areas
compared to rural areas and is now increasing in the
rural areas in Africa, stunted-overweight mother pairs
exist more in the urban areas [31]. This double burden
brings to light factors related to intrahousehold food
distribution and gestational weight gain that may lead
to overweight mothers and stunted children. A study by
Dieffenbach and Stein [25] indicates that the increasing
prevalence of stunted children and overweight mother
pairs is due to the increasing prevalence of overweight
mothers and the decreasing prevalence of childhood
stunting and that the underlying factors remain the
same. Thus, intervention on the double burden of
malnutrition does not need to change from the already
existing interventions targeting overweight mothers
and stunted children.
Stunting has been found to be associated with both
metabolic and psychological risk factors for obesity; furthermore, nutritionally stunted children have
impaired fat oxidation compared with nonstunted children from the same environment [3]. Stunted children
from poor backgrounds are at risk for obesity and may
gain weight over time when food supplies become sufficient to allow ad libitum consumption [3]. In urbanized developing countries with a higher gross national
product (GNP), food scarcity may no longer be the
driving factor behind energy intake [32]. Instead the
availability of cheap, energy-dense food (including food
from street vendors and fast-food restaurants) may

facilitate the consumption of more calories. Therefore,
families moving from rural to urban areas face the possible risk of overweight and obesity, particularly among
previously stunted children.
A study of children in Brazil revealed that childhood
nutritional stunting was associated with impaired
fat oxidation, a factor that predicted obesity in other
at-risk populations [33]. A longitudinal study, also in
Brazil, indicated that girls recovering from undernutrition tend to have a high ratio of fat to protein accretion;
the cause is not known [28]. In the same study, a higher
increase in weight-for-height was found among the
stunted than the nonstunted when higher-fat diets were
consumed [28]. A study of young children in Mexico
also showed that mild stunting was a risk factor for the
accumulation of excess body fat [30].
Overweight and stunting have been explained differently in the studies above, especially in developing
countries that are experiencing a nutrition transition.
However, Africa is unique in that it is the only continent where undernutrition is still increasing in absolute numbers in spite of the progress made in poverty
reduction. The increase in undernutrition is accompanied by increasing overweight and obesity. What
remains unknown is the magnitude of the problem of
stunting and overweight in Africa, although the problem has been discussed in many publications. In addition, there is a need to know the implications of both
overweight and obesity occurring concurrently with
stunting in individuals and in the same households and
communities. This is a gap that needs to be filled, as
it is important to both researchers and policy makers.
Thus there is a need for more studies on stunting and
overweight in Africa as a whole. The main focus of this
systematic review is an analysis of the coexistence of,
and the association between, stunting and overweight
or obesity among children in sub-Saharan Africa.

Methods
A literature search of the PubMed central database was
conducted for relevant articles on 5 April 2011. First
we searched for review articles on the same topic to
ensure that the study had not been conducted before.
Two searches were performed with the search terms
“stunting AND underweight AND overweight AND
sub-Saharan Africa” or “stunting AND overweight
AND Africa.” The first search resulted in 13 articles
and the second search resulted in 37 articles. When the
two search results were compared, some articles were
included twice. After elimination of duplicate articles, a
total of 38 titles were identified that included only studies done in sub-Saharan Africa. The inclusion criteria
were that the articles were published between 1990
and 2012 and contained relevant data on children 0 to
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18 years of age from sub-Saharan African countries.
Nineteen studies were eliminated by year of publication and one was in Norwegian. A total of 18 studies
were selected for this review. A descriptive analysis
was done of the data obtained from the reviewed
papers to include the prevalence of stunting and overweight, their causative factors, and the country where
the study took place. The chi-square test was used to
analyze the data. Our hypothesis was that stunting and
overweight were independent of demographic factors,
socioeconomic status, environmental factors, lifestyle,
and nutritional status in the 18 studies.

Results
The results of the literature search are summarized in
tables 1 [10, 33–49] and 2. Table 1 shows data on the
prevalence and determinants of stunting, overweight,
and stunting coexisting with overweight in sub-Saharan Africa from the 18 studies identified. Fifty-three
percent of the studies were performed in South Africa,
11% in Cameroon, 11% in Nigeria, 5% in Equatorial
Guinea, and 5% in Kenya. Three studies (16%) involved
multiple countries in Africa. The determining factors
of stunting, overweight, and stunting coexisting with
overweight were scored using the asterisk symbol (*)
to represent the risk factors. The number of asterisks in
a column represents the number of factors in that category that influenced nutritional status. Demographic
factors included age, sex, and ethnicity. Socioecnomic
status indicators included income, parental education,
parental occupation, and others. Environmental factors
included region (urban or rural) and household size
and composition. Lifestyle factors included physical
activity, food choices, and dietary habits. Nutritional
factors included mother’s body mass index (BMI), dietary intake, and infant-feeding practices, among others.
Table 2 shows the summary statistics from table 1.
The results indicate that demographic, socioeconomic,
and environmental factors were significant, whereas
lifestyle and nutritional factors were not significant.
The prevalence of undernutrition in both preschool
children and adolescents showed significant sex differences, with stunting and underweight being more prevalent in boys than in girls [10, 34–37]. Adolescent girls
were more likely to be overweight than boys [34, 35];
however, among preschool children, boys were more
likely to be overweight than girls (18.3% and 17.2%,
respectively), whereas 8% among girls and boys were
both stunted and overweight [10]. The prevalence of
stunting coexisting with obesity in Equatorial Guinea
increased from 0.59% in 1997 to 3.59% in 2004 [38].
No statistically significant differences in the prevalence
of obesity across sex and age groups were found among
adolescents in a study in South Africa [34]. In a study
in Equatorial Guinea between 1997 and 2004, the
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prevalence of overweight among children increased
from 21.8% to 31.7%, especially in urban areas (from
18.2% to 29.4%, p = .01) [38], meaning that the rural
areas also saw an increase in the prevalence of overweight in this country. The prevalence of overweight
was also reported as high (23.8%) among children 1 to
3 years of age in a study in South Africa [39].
Demographic factors

In the 18 studies sampled, demographic factors significantly contributed to the prevalence of overweight
and stunting: χ² (3, n = 18) = 18.84, p < .05 (table 2).
A study in Nigeria indicated that although boys were
taller than girls, stunting was more pronounced in
boys, who were 7.5 cm shorter than the 2006 WHO
reference, whereas girls were 3.5 cm shorter than the
reference [35]. However, a study among adolescents
in Cameroon showed that girls were more likely to
be stunted than boys [40]. In Cameroon, girls might
be more stunted as a result of cultural preferences
whereby boys have better access to food, education, and
other socioeconomic facilities than girls. In explaining
overweight using demographic factors such as sex, girls
tend to be more overweight than boys [34, 35, 37, 41,
42]. Regarding age as a determining factor, in a South
African study, stunting was already present in children
during the first year of life; this brings into focus the
importance of assessment of length at birth or during
the first year of life to identify stunted children for
intervention [50]. Since stunting occurs as a result of
chronic malnutrition, maternal nutrition before and
during pregnancy becomes important if stunting in the
first year of life is to be prevented. The mother’s age is
also a determinant of the nutritional status of the child.
A study in Kenya indicated that mother’s age is a positive and significant determinant of children’s height and
has a negative effect on the risk of stunting suggesting
that children’s nutritional status improves with age of
the mother at the time of delivery [51].
Socioeconomic factors

In the 18 sampled studies, stunting and overweight were dependent on socioeconomic factors:
χ² (3, n = 19) = 8.5, p < .05 (table 2). Out of 18 studies,
14 indicated that socioeconomic factors were associated with stunting, underweight, and overweight.
Some maternal factors (occupation and education)
and household factors (income and lower socioeconomic status) were associated with concurrent stunting and overweight. Household factors, such as size
and composition, also have an impact, in that large
household size may suggest that there is more competition for the available food. Maternal education was
cited as important in improving the nutritional status
of children [10, 39, 43–45, 49]. Maternal education is
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also often associated with maternal employment and
higher income [10]. Having a mother who is a student
increased the risk of stunting at 3 years, whereas having
a working mother increased the risk of overweight
[51]. A working mother in most cases would mean
increased income for the household and consequently
more access to food.
Environmental factors

Our study found that stunting and overweight were
dependent on environmental factors: χ² (df = 3, n = 18)
= 8.88, p < .05 (table 2). Rural and urban differentials
were the most common factors among the reviewed
studies to affect stunting and overweight [10, 35, 37,
39, 46, 48, 49]. In a study in Nigeria, adolescents in
rural schools were much more likely to be stunted
than those in urban private schools [35]. Stunting and
underweight were most severe among rural adolescents, who were 16 times more likely to be stunted and
4 times more likely to be underweight than adolescents in urban private schools [35]. Rural and urban
settlements vary in poverty levels and socioeconomic
status. A study in South Africa by Kruger et al. [36]
reported no significant association between stunting
and overweight; however, there was a tendency to gain
subcutaneous fat after the age of 14 years, especially
among urban girls. Living conditions, such as housing and sanitation, were also cited in some studies as
important factors in the prevalence of malnutrition [36,
39, 40, 48]. Sanitation and access to healthcare were
reported as factors in the differences in nutritional
status between urban and rural children [51]. There
was an increase in overweight in the urban settlements,
as reported in many studies, but the rural areas are not
spared, as seen in Equatorial Guinea [38] and South
Africa [37].
Lifestyle

Our study found that stunting and overweight
among children were independent of lifestyle factors:
χ² (df = 3, n = 18) = 4.08 (table 2). Although lifestyle
factors, such as physical activity, are crucial in determining the nutritional status of young children, only
three of the reviewed studies reported that physically
inactive children were more likely to be overweight [37,
40, 42]. Two other studies indicated the importance of
physical activity in proper growth and development.
Smoking was also reported among some young children. A link of smoking to stunting and overweight was
not reported, although studies have linked smoking
among pregnant women to low birthweight [52, 53].
Nutritional factors

Our study found that stunting and overweight among

children were independent of nutritional factors:
χ² (df = 3, n = 18) = 3.10 (table 2). Considering the
factors mentioned in the reviewed studies, nutritional
factors were not included as an objective in many studies and that is why we find it not significant and caution
must be taken in interpreting this results. In a study by
Oliveria et al., the association between parental and
children’s dietary practices was shown to be stronger
for the mother–child comparison than for the father–
child comparison [54]. Studies have reported maternal
nutritional status to be positively associated with child
nutritional status [10, 55]. A study in Kenya found that
maternal nutritional status was significantly associated
with overweight as well as with obesity among preschool children [10]. For example: overweight mothers
are more likely to have an overweight child. Therefore,
the health and well-being of the mother are necessary
to ensure healthy children. However, it is not always the
case that overweight mothers have overweight children
because some studies have reported stunting as well as
underweight in households with overweight mothers
[31, 56]. Inadequate dietary intake was reported to contribute to stunting and underweight among children
in many studies [10, 44, 45, 48], while formula feeding
and early weaning contributed to overweight [43].

Discussion
This review investigated the prevalence and determinants of stunting and overweight among young
children and adolescents. The findings were that
demographic, socioeconomic, and environmental
factors were significant in determining stunting and
overweight in the 18 studies reviewed. Although lifestyle and maternal nutritional factors were important,
we did not find them significant. This agrees with a
study by Frongillo et al. [57] that indicates that socioeconomic and demographic factors are associated with
worldwide stunting and wasting. However, in our study
we did not look at wasting, which has been shown to
be closely associated with stunting [58], but we looked
at underweight, overweight, and co-occurring stunting and overweight. In our study, we found that boys
had a higher prevalence of stunting than girls, whereas
overweight was more prevalent in girls. Overweight
among children depended more on demographic factors such as age, household composition, occupation of
the mother, and the mother’s BMI. Stunting occurred
together with overweight among both boys and girls
from 1 to 5 years of age. Stunting was more prevalent
among boys than among girls. Indicators of socioeconomic status, such as mother’s education, mother’s
occupation, and household income, were some of
the determinants directly linked to stunting, whereas
environmental factors, such as rural or urban setting
and sanitation, influenced the rates of both stunting
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TABLE 1. Prevalence and determinants of stunting, overweight, and obesity among children and adolescents in sub-Saharan Africaa
Population
Sex (%)
Ref.

Age

N

M

F

Country

[10]

3–5 yr

1,443

51.3

48.7

Kenya

To report on the prevalence of overweight and obesity
among preschool children in Kenya and examine the association between childhood overweight and selected maternal and child-related factors

[33]

13–17.9 yr

5,322

45.1

54.9

South Africa

To investigate the nutritional status of black South African
teenagers according to sex and compare it with nutritional
profiles of teenagers in other countries

[34]

10–19 yr

1,799

51.4

48.6

Nigeria

To assess sexual and rural–urban differences in height and
weight and the prevalence of stunting, underweight, and
overweight of schoolgoing adolescents

[35]

13–18 yr

184

37.5

59.2

South Africa

To compare the inflammatory status of children with differences in nutritional status

[36]

1–20 yr

3,489

49.4

50.6

South Africa

To investigate the prevalence and patterns of stunting and
overweight/obesity, and hence risk for metabolic disease,
in a group of children and adolescents in rural South
Africa

[37]

0–60 mo

522

54

46

[38]

12–108 mo

2,200

[39]

12–16 yr

581

42.7

57.3

Cameroon

[40]

10–15 yr

1,250

48.3

51.7

South Africa

[41]

12–60 mo

150,482

—

—

SSA

[42]

0–6 mo

46

[43]

0–12 mo

219

Equatorial Guinea To assess trends in children’s dietary habits
South Africa

—

—

Aim

To investigate the prevalence of overweight, obesity, and
stunting and evaluate determinants of these nutritional
disorders
To assess adolescents’ nutritional status according to SES and
sex using anthropometry

To investigate the relationship between stunting and overweight among children

To estimate levels and trends in overweight and obesity
among preschool children

South Africa

To determine the dietary intake of women in a poor rural
area during pregnancy and lactation, and to determine the
nutritional status and dietary intake of their infants at age
6 mo

South Africa

To evaluate feeding practices and growth patterns of infants
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Determinants

Outcome measures

De
(a)

SES (b)

En
(c)

L (d)

NS
(e)

*

*

*

—

***

*

*

****

***

*

**

—

*

**

*

—

—

*

*

Study
description

HA (%)

WA (%)

O (%)

SO (%)

*

35.8
39.9 (M)
33.5 (F)
(a,b,c)

16.4
18.3 (M)
14.5 (F)
(a,b,c)

17.8
18.3 (M)
17.2 (F)
(a,b,e)

8.10
8.9 (M)
7.2 (F)
(a,b)

CS

—

—

15.7
21.9 (M)
9.4 (F)
(a,b)

10.5
18.4 (M)
2.6 (F)
(a,b)

12.6
20.9 (F)
4.2 (M)
(a,b)

—

—

—

—

15.7
23.1 (M)
7.9 (F)
(a,b,c)

18.9
23.1 (M)
14.5 (F)
(b,c)

2.3
1.1(M)
3.7(F)
(a,c)

—

CS

*

18.0
(a,c,e)

—
(c,e)

—

—

CS

*

—

32.0
(1 yr)
3–6 (5 yr)
14–15 (14–15
yr M)
(a,b)

16–14.0 (1–6 yr)
19 (14 yr M)
(a,b)

18.0
(14 yr F)
4 (M)
(a,d)

18.0
(1–5 yr)
5%
(5–9 yr)
3%
(10–20 yr)
(a)

CS

—

*

—

45.3
(c)

—

31.7
(e)

—

CS

*

**

**

—

19.3
(a,b)

8.8
(a,c)

6.7
(a,b,c)

—

SD

**

**

**

**

12 (low SES)
6
5 (high SES)
15 (M)
5 (F)
(a,b,c)

3 (low SES)
4
1 (high SES)
5 (M)
2 (F)
(a,b,c)

8 (low SES)
11
9 (high SES)
4 (M)
14 (F)
(a,d)

—

CS

**

*

**

—

—

Rural
23.7 (F)
26.7 (M)
Urban
11.6 (F)
17.1 (M)
(a,c)

—

7.9

10.1

CS

*

*

*

—

—

—

—

≤ 15
(b,c,d)

—

RS

**

*

—

—

*

14.9 (0 mo)
34.6 (6 mo)
29.2 (M)
40.0 (F)
(a,b,e)

14.7 (LBW)
9.6 (6 mo)
12.5 (M)
6.7 (F)
(a,b,e)

—

—

CS

**

***

—

**

*

9.6 (0 mo)
(a,b,d)

8.8 (LBW)
48.9 (0 mo)
(a,d,e)

—

—

LS
continued
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TABLE 1. Prevalence and determinants of stunting, overweight, and obesity among children and adolescents in sub-Saharan Africaa
Population
Sex (%)
Ref.

Age

N

[44]

24–59 mo

169

Cameroon

[45]

8–11 yr

802b
24,391c

South Africa

To investigate the relationship between stunting and levels of
overweight/obesity among South African schoolchildren,
using two definitions of overweight and obesity, based on
WHO and IOTF criteria

[46]

15 yr

195

40

60

Africa

To examine plasminogen activator inhibitor-1 activity,
fibrinogen, and thrombin–antithrombin complex in African adolescents

[47]

12–60 mo

1,512

52.8

47.2

South Africa

To perform a secondary analysis of existing anthropometric
data from 1999 NFCS using the different reference standards from National Centre for Health Statistics percentiles

[48]

2 –9 yr

330

55.2

44.8

Africa

To determine whether African urban children who were
stunted at 2 yr demonstrated an altered body composition
by the end of childhood before entering puberty at 9 yr

[49]

5–20 yr

623

52.3

47.7

Nigeria

To document the height and weight patterns relative to international standards among children and adolescents

M

F

Country

Aim
To identify the factors associated with concurrent stunting
and overweight in urban preschool children

CS, cross-sectional study; De, demographic; En, environmental; F, female; HA, height-for-age; L, lifestyle; LBW, low birthweight; LS, longitudinal
study; M, male; NFCS, National Food Consumption Survey; NS, nutritional status; O, overweight; PC, prospective cohort study; RS, retrospective
study; SD, secondary data analysis; SES, socioeconomic status; SO, stunted–overweight; SSA, sub-Saharan Africa; WA, weight-for-age
a. The determining factors of stunting, overweight, and stunting coexisting with overweight were scored using the asterisk symbol (*) to represent
the risk factors. The number of asterisks in a column represents the number of factors in that category that influenced nutritional status.

and overweight. Thus, the high prevalence of stunting
among male children, the role of socioeconomic factors, particularly maternal levels of education, occupation, and income, as well as maternal nutritional status,
formed the highlight of the discussion in this review.
This study has shown that in developing countries,
socioeconomic factors contribute significantly to the
prevalence of stunting, underweight, and overweight
among children and adolescents from 0 to 20 years of
age [10, 35, 37, 40, 43]. Another study revealed that
some maternal factors (lower height, age, and education) and household factors (large size and lower
socioeconomic status) were associated with concurrent
stunting and overweight [59]. However, male children
were more prone to undernutrition than females; this
agrees with a study by Kabubo-Mariara et al., which
indicated that boys are more likely than girls to suffer
from chronic and acute undernutrition as well as
underweight [51]. The rise in the numbers of stunted
and overweight children may be a result of rapid
economic growth, which has resulted in a nutrition
transition as well as an economic transition. Economic
growth affects sections of a population differently
[60]. The poor who are food insecure may suddenly
be able to access foods that are cheap but lacking in

nutrients, and thus overconsumption of energy-dense
foods may occur, resulting in overweight and obesity.
This may explain the coexistence of stunting and
overweight in the same households and the same
individuals.
The coexistence of stunting and overweight in the
same child was found to be common in children under
5 years of age but was uncommon in older children
aged 5 to 9 years and adolescents aged 10 to 20 years
[37]. Children under 5 years of age have to be weaned,
and therefore feeding practices and underlying hygiene
and sanitation within the home may influence the
nutritional status of a child. The child’s nutritional
status may also depend on whether the child was exclusively breastfed. According to a study in South Africa,
many infants were underweight at birth but fewer
were stunted; however, in the first 12 months, growth
patterns changed, with infants gradually becoming
more stunted and more overweight because exclusive
breastfeeding for longer periods was uncommon in the
study area [44]. Promotion of exclusive breastfeeding
for a period of 6 months and continued breastfeeding
together with complementary feeding for a period of
24 months, as outlined in the UNICEF programming
guide, is therefore important in the prevention of
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(continued)
Determinants

Outcome measures

De
(a)

SES (b)

En
(c)

L (d)

NS
(e)

**

**

***

*

**

—

*

*

—

*

Study
description

HA (%)

WA (%)

O (%)

SO (%)

*

20.1
(a,e)

—

26.0
(a, c)

27.2
(a,b,c,e)

CS

—

—

2.9–40.2
(moderate)
31.4–75 (mild)
(a,c)

—

0.4–13.3b
0.4–11.9c
(a,c)

3.7b
1.5c

CS

*

—

—

17.5
(a)

—

53.6
31.5 (M)
73.6 (F)
(a,c)

—

CS

—

*

*

*

20.1b
17.1d
14.2e
(a,b,c,e)

6.8b
9.7d
9.9e
(a,b,c,e)

20.6b
13.0d
16.7e
(b,c,e)

—

SD

*

—

—

—

*

16.1 (2 yr)
18 (7–9 yr)
(a,e)

—

—

—

LS

***

*

*

—

*

32.5
(a,b,c,e)

37 (M)
23 (F)
(a,e)

4 (M)
15.3 (F)
(a,e)

—

LS

b.
c.
d.
e.

2006 World Health Organization (WHO) reference standards.
International Obesity Task Force (IOTF) data.
1977 National Center for Health Statistics (NCHS) standards.
2000 Centers for Disease Control and Prevention (CDC) reference.

overweight and stunting among young children [60] ,
as is the need for a mother to know the importance of
breastfeeding and the need for proper hygienic practices during weaning. A South African study found
that a child’s HIV status was a significant predictor of
underweight; this is important regarding the mother’s
choice to breastfeed or not breastfeed, depending also
on her HIV status [61].
Poor hygiene may occur as a result of a lack of
clean water, poor waste disposal, contaminated water
sources, and lack of knowledge of the importance of
practicing proper hygiene and sanitation. A South
African study also indicated that having an informal
housing structure and fewer rooms in the house, poor
or inadequate water and sanitation, low income, and
unemployment contribute toward undernutrition [39].
In addition to poor hygienic practices, the mother’s
level of education was a major determinant of undernutrition in Africa*. Cultural practices may contribute
to low education among women, as many cultures,
* Tlandinyane P. The difference in factors influencing
childcare between mothers/caregivers of undernourished and
well nourished children aged 1–4 years in Oukasie (Brits),
North West Province. MEDUNSA, 2003. Unpublished Master’s dissertation.

particularly in Africa, still see education of girls as less
important than education of boys.
With the persistent high prevalence of stunting and
overweight among African children, there is need for
an urgent intervention. Martorell et al. indicate that
the challenge for developing countries is eliminating
malnutrition and growth faltering while preventing
obesity from rising [42]. Socioeconomic disparities are
widening, with the poor remaining poor or worsening
and the rich becoming richer. The major challenge for
countries in transition is the reduction of poverty and
of socioeconomic and health disparities, particularly
in urban areas [32].
The coexistence of under- and overnutrition in
the same households and individuals has implications for food and nutrition programming. Targeting
intervention programs to both stunted and overweight individuals is a challenge, since the desired
outcome is contradictory: ensuring there is no stunting,
underweight, or wasting and preventing overweight.
However, some important interventions for reducing
the rate of undernutrition may also be beneficial in
reducing the burden of obesity: promoting breastfeeding, improving the nutritional status of women of
reproductive age, and reducing the prevalence of fetal
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TABLE 2. Summary of statistics on determinants of stunting, underweight, and overweight among young children and adolescents in sub-Saharan Africa
Height-for-age

Weight-for-age

Overweight

Overweight
and stunted

Determinants

Yes

No

Yes

No

Yes

No

Yes

No

df

N

χ²

Demographic: age,
sex, marital status,
household size, etc.
Socioeconomic:
income, maternal
education, type
of school, type of
toilet, etc.
Environmental:
geographic location, rural–urban,
formal–informal
settings, sanitation,
etc.
Lifestyle: physical activity, care,
smoking, etc.
Nutritional: maternal nutritional
status, dietary
intake, breastfeeding, formula feeding, etc.

16

2

9

9

9

9

3

15

3

18

18.84**

10

8

7

11

5

13

2

16

3

18

8.5*

9

9

6

12

7

11

1

17

3

18

8.88*

1

17

1

17

3

15

0

18

3

18

4.08

2

13

4

14

4

14

1

17

3

18

3.19

*p < .05, **p < .01.

growth retardation and low birthweight. In addition,
intervention programs for male children have to be
put in place, since they are the most vulnerable, as seen
in the high prevalence of stunting and underweight
among boys in the reviewed studies.

Conclusions
In this review, we found demographic, socioeconomic,
and environmental factors to be significant in determining stunting and overweight. Male children and
those living in a rural setting are more likely to be
stunted, whereas overweight among children depends
more on age, household composition, occupation of the
mother, and the mother’s BMI. It was also noted that
the mother’s age at the child’s birth was a positive and
significant determinant of children’s height, indicating
that women need to delay childbearing to lower their
chances of having stunted children. The coexistence
of both stunting and overweight was common among
children under 5 years of age. Therefore, there is a
need to promote prepregnancy and pregnancy nutrition in order to prevent overweight in later childhood
and adulthood. More studies are needed in other parts
of sub-Saharan Africa to be able to make a conclusive report regarding the prevalence of stunting and

overweight in order to come up with policy frameworks
for addressing both stunting and overweight, since in
this review most of the studies were from the southern
region of sub-Saharan Africa.
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