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ABSTRACT

Objective This study investigated the risk factors
associated with the coexistence of stunting, underweight,
and wasting among children under age 5 in sub-Saharan
Africa (SSA).

Design Data of 127,487 under-5 children from 31
countries in SSA were pooled from the Demographic and
Health Surveys collected between 2010 and 2019. We
examined the risk of coexistence of stunting, underweight,
and wasting using multinomial logistic regression models.
The results were presented using relative risk ratios (RRR)
with corresponding confidence intervals (Cls).

Setting Thirty-one sub-Saharan African countries.
Participants Children under age 5.

Outcome measures The outcome variables were three
child anthropometrics: stunting (height-for-age z-scores);
underweight (weight-for-age z-scores) and wasting
(weight-for-height z-scores).

Results The prevalence of coexistence of stunting,
underweight, and wasting varied across countries, with

the highest (12.14%) and lowest (0.58%) prevalences of
coexistence of stunting, underweight and wasting in Benin
and Gambia respectively. The risk of coexistence of the three
indicators of undernutrition was higher among children
aged 1year (RRR=3.714; 95% Cl 3.319 to 4.156) compared
with those aged 0. The risk of coexistence of the three
dimensions was lower among female children (RRR=0.468
95% Cl 0.420 to 0.51), but higher for those with small size at
birth (RRR=3.818; Cl 3.383 to 4.308), those whose mothers
had no education (RRR=3.291; 95%Cl 1.961 t0 5.522),

not working (RRR=1.195; 95% Cl 1.086 to 1.314), had no
antenatal visits during pregnancy (RRR=1.364; 95%Cl 1.20
to 1.541), children delivered at home (RRR=1.372; Cl 1.232
to 1.529), those from poor households (RRR=1.408; 95% Cl
1.235 to 1.605), those whose mothers had no access to
media (RRR=1.255; 95% Cl 1.144 to 1.377) and living in
households with an unimproved toilet facility (RRR=1.158;
95% Cl 1.032 to 1.300).

Conclusions Findings suggest the urgent need for
consideration of the coexistence of stunting, wasting

and underweight among under-5 children in policy

design and programming of interventions to eradicate
child malnutrition in SSA. In the short-term, national-

level policies and interventions need to be well tailored
considering the compositional characteristics.

Strengths and limitations of this study

» The use of relatively large nationally representative
data of under-5 children from 31 countries in SSA is
the main strength of the study.

» We also employed rigorous statistical analytical
techniques to analyse the data.

» Abroad range of potential risk factors at various lev-
els were considered in our analysis.

» Despite this, the surveys were conducted in different
years which may affect comparisons.

» Also, the Demographic Health Survey employs
cross-sectional designs which restrict causality on
the noted outcomes.

» Self-reported variables used are susceptible to bi-
ases from recall and other social desirability issues.

INTRODUCTION
Undernutrition among children under 5
years remains a major public health problem
across many low-income and middle-income
countries."™ Factors such as insufficient
food intake, diarrhoea, recurring infections,
poor sanitation practices, and low parental
education have been identified as significant
contributors to the high prevalence of under-
nutrition during childhood." *® Despite the
numerous interventions rolled out to address
childhood undernutrition especially in sub-
Saharan Africa (SSA) where the phenom-
enon is quite pervasive, the progress seems
to be insignificant.”” For example, a study
reported that child undernutrition accounted
for nearly half (45%) of the child mortality
rate in low-income and middle-income coun-
tries.® Aside from that, it was reported in 2018
that about 149 and 49 million children under
age 5 were stunted and wasted, respectively.’
Three main indicators that are often used to
measure undernutrition are underweight or
low weight for age, stunting or low height for
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age, and wasting or low weight for height.?'*'* Among the
three indicators of undernutrition, stunting has been iden-
tified as the condition with the highest prevalence among
under 5 children in low-and middleincome countries.”
Even though the prevalence of stunting in SSA is decreasing,
it is worth noting that it is still above 30%'"” which is undeni-
ably high. Research also indicates that the country-specific
prevalence of stunting, underweight and wasting is still
high.?® For instance, in Ethiopia, the prevalence of wasting
and stunting were 10% and 38%, respectively'*. Additionally,
the prevalence of stunting, underweight and wasting among
children in South Africa were 35.8%, 20.5% and 17.2%.°
Likewise, Anin ef al.’ reported 33.2%, 14.1%, 27% and 2.6%
of prevalence in stunting, wasting, underweight, and over-
weight respectively among infants (6-23 months) across
Northern Ghana.

Previous studies on the compositional and contextual
risk factors associated with either stunting, underweight
or wasting among children under 5 years found the age of
a child, sex of the child, child’s size at birth, mother’s age
during childbirth, mother’s educational level, birth order,
place of residence and mother’s body mass index (BMI)
as associated factors."” > '® Other studies also found a
significant linkage between household wealth quintile and
maternal short stature, and nutritional status of children
under 5. '® Regarding the sex of a child, for example,
female children were found to be less likely to suffer from
stunting compared with males."*

Apart from studies that have examined the factors asso-
ciated with either stunting, underweight and wasting, some
scholars have begun looking at predictors of the coexis-
tence of more than one of the indicators of undernutrition.
A study in 84 countries that examined the prevalence and
predictors of coexistence of stunting and wasting found sex
and age of children as significant predictors.'” Other studies
in Ghana® and India*' also examined the coexistence of
stunting, underweight and wasting and found birth interval,
birth weight, dietary diversity, place of delivery, wealth index,
mother’s BMI, mother’s educational level, and partners’
educational level as associated factors. The need to examine
the coexistence of stunting, underweight, and wasting is
important because not much work has been done on that
subject and hence children who suffer simultaneous impacts
of stunting, underweight, and wasting are less likely to be
reached by undernutrition prevention programmes, espe-
cially in SSA. For instance, studies indicate that despite the
evidence that wasting and stunting are global public health
problems that frequently coexist, they are usually separated
in terms of policy, guidance, programming, and financing.*
This creates a gap in the literature that needs to be filled.
Despite the potentially heightened consequences of under-
nutrition on the health and well-being of children under 5 in
SSA, studies utilising current, and nationally representative
data to investigate the risk factors associated with the coex-
istence of stunting, underweight, and wasting among this
age group are sparse. Studies presenting empirical analyses
of the coexistence of these three indicators of child under-
nutrition in SSA are absent in extant literature making it
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Figure 1 Percentage distribution of coexistence of stunting,
underweight and wasting in children from the 31 study
countries in SSA.
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difficult for policymakers and nutritional experts to provide
up-to-date trends with appropriate strategies to curb the situ-
ation in the subregion. This research lag presents a void in
extant literature which this study seeks to fill. The aim of this
study was to examine the risk factors of the coexistence of
stunting, underweight, and wasting among children under
age b in SSA using data from the Demographic and Health
Survey (DHS) conducted in 31 countries between 2010
and 2019. The findings of the study could contribute to the
formulation of policies and interventions to respond to the
nutritional needs of children under 5 years and also suggest
pragmatic ways of reducing undernutrition among children
in the sub-region.

METHODS

Data source

The dataset included 127, 487 children under the age of
5 years from 31 countries in SSA (figure 1) were pooled
from the most current DHS conducted between 2010
and 2019 (online supplemental appendix 1). Specifically,
the data were pooled from the children’s files in each
of the countries. The DHS Programme has conducted
over 400 surveys in over 90 low-and middle-income coun-
tries around the world since 1984 every 5 years.”” The
programme implements cross-sectional surveys to gather
nationally representative data, analyse and disseminate
accurate information on important demographic and
health indicators spanning population, nutrition and
diseases. For all surveys, standardised protocols designed
for each target group including children, women and
men at the household level are employed to allow for
cross-national comparisons. Stratified two-stage sampling
involves first, the listing of enumeration areas and selec-
tion of clusters, and then a random selection of house-
holds in each cluster. The detailed sampling method can
be found in a previous study.** The data set is freely avail-
able for download at: https://dhsprogramcom/data/
available-datasetscfm.”” The Strengthening Reporting of
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Observational Studies in Epidemiology guidelines were
followed in writing the manuscript.”®

Study variables

Outcome variable

The outcome variable considered in this study is derived
from three child anthropometric variables including
stunting (height-for-age z-scores); underweight (weight-
for-age z-scores) and wasting (weight-for-height z-scores).
The DHS specifies categorisation for each of these vari-
ables following the WHO child growth standard. Each
of the three variables were coded into ‘0’ for ‘Normal’
and ‘1’ for ‘Stunting’, ‘underweight’ and ‘Wasting’,
respectively.

These three variables were then added to generate the
outcome variable ‘Coexisted undernutrition’ with scores
(discrete) ranging from 0 to 3 where 0 implies ‘Normal’,
that is, children with none of the three conditions; 1
implies ‘Single burden’, that is, the child suffers from one
of the three conditions; 2 indicates that a child suffers
from ‘Two burdens’ out of the three; and 3 shows ‘Coex-
isted’, that is, the child suffers from all three conditions
of undernutrition. For parsimony, children who suffered
from ‘Single burden’ and those who suffered from “Two
burdens’ were added resulting in the variable ‘Coex-
isted undernutrition’ with three response categories:
O=normal; 1=one or two burdens and 3=coexisted.

Independent variables

Several risk factors spanning compositional to contextual
factors have been associated with child undernutrition.
The relevant biosocial characteristics and sociocultural
factors related to the child, mother, household head and
the household together form compositional factors.?’
Factors that describe location or ‘place-based’ variables
are contextual factors.” ¥ # * The relevant composi-
tional factors considered include the age of the child; sex
of the child; birth order of child; perceived size at birth;
mother’s age; educational attainment; working status;
antenatal visits during pregnancy; postnatal check within
2 months and place of delivery. At the household level,
relevant variables included are the wealth status; the age
of household head; sex of household head (male and
female); access to electricity and access to media which
was derived from the three variables ‘access to television’,
‘radio’ and ‘newspaper’. Household basic needs include
the type of toilet facility (recoded into ‘improved’ and
unimproved’;” source of drinking water (recoded as
‘improved’” and ‘unimproved’)* and type of household
cooking fuel (recoded into ‘clean’ and ‘unclean’)®?! are
also considered. The contextual factors considered are
urbanicity and the country of origin of the participant.

Data analyses

The statistical analysis of the data was performed using
the Stata SE software V.14.2. The ‘svyset’ command was
first used to declare the data as survey data to prevent
the potential effects of the complex sampling techniques
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Figure 2 Percentage distribution of coexistence of stunting,
underweight and wasting in children by regions of SSA.

on the analyses. The sample weight variable in the DHS
was used to provide weighted samples in the analyses. To
understand the distributions of the variables, the data
were summarised and presented in tables using descrip-
tive statistics (frequencies, weighted percentages and
95% ClIs of percentages). We further integrated the data
into a Geographic Information System environment and
presented the distribution of key variables across the
study countries and geographic regions in map images
(figures 1 and 2). This approach enhances the visualisa-
tion of the data and understanding of the context of the
study. The associations between the coexistence of under-
nutrition and each of the risk factors considered were
assessed using the x* test of independence, with results
presented in a contingency table. The risk factors as
independent variables were then subjected to collinearity
diagnosis tests, including variance inflation factors (VIF),
square VIF, tolerance and R®. This was done to ascertain
whether the independent variables were actually ‘inde-
pendent’, that is, are not correlated with one another and
will not share variance in the outcome variable. Results
from the multicollinearity diagnoses test (see online
supplemental appendix 2) show that the variables were
not correlated (mean VIF=1.26; maximum VIF=1.71;
minimum VIF=1.02). To determine the risk factors asso-
ciated with the coexistence of undernutrition, a multino-
mial regression model was implemented. All statistical
tests were conducted at p<0.05.

Patient and public involvement
Patients and the public were not involved in the design
and conduct of this research

RESULTS

Distribution of sample characteristics

The study included a total of 127, 487 under-5 children.
It was found that most (30.87%) of the children were less
than a year (table 1). With regard to sex, both males and
females constituted approximately half of the sample. A

Amadu |, et al. BMJ Open 2021;11:€052267. doi:10.1136/bmjopen-2021-052267

3

1ybuAdoo
Aq pa193101d “AlISISAIUN Y00 Sawer 1e 2Z0Z ‘T YaJe uo jwodfwg-uadolwg//:dny woll papeojumoq ‘TZ0Z Jaquiadag 0z Uo /922S0-TZ0z-uadolwg/osTT 0T Se paysiignd 1say :uado rNg


https://dx.doi.org/10.1136/bmjopen-2021-052267
https://dx.doi.org/10.1136/bmjopen-2021-052267
http://bmjopen.bmj.com/

Open access

Table 1 Distribution of the relevant variables and
characteristics of under-5 children in SSA

Variable % Variable %
Age of child Urbanicity

0 30.87 Urban 33.21
1 28.42 Rural 66.79
2 20.22 Place of delivery

3 12.40 Home 31.33
4 8.09 Health facility 67.51
Sex of child Other 1.16
Male 50.47 Wealth status

Female 49.53 Poor 42.41
Birth order Middle 20.28
1 19.52 Rich 37.31
2-4 48.09 Age of household head

5 and above 32.39 Young-adults 43.08
Perceived size at birth Middle-aged adults  43.76
Large 33.71 Old-aged adults 13.16
Average 49.74 Sex of household head
Small 16.54 Male 79.77
Mother’s characteristics Female 20.23

Maternal age Access to electricity

15-19 7.13 No 69.20
20-49 92.87 Yes 30.80
Educational attainment

No formal 41.82 Type of toilet facility
education

Primary 31.26 Improved 42.47
Secondary 23.82 Unimproved 5758
Higher 3.10 Source of drinking water
Working status Improved 65.63
No 35.49 Unimproved 34.37
Yes 64.51 Type of cooking fuel
Antenatal visits during Clean 89.76
pregnancy

No 10.76 Unclean 10.24
Yes 89.24 Geographic region
Postnatal check within 2 months Western 41.78
No 58.49 Eastern 32.84
Yes 41.51 Central 20.08
Access to media (tv/radio/ South Africa 5.30
newspaper)

Yes 35.33

No 64.67 (n=127487)

SSA, sub-Saharan Africa.

majority of the children (92.87%) were born to mothers
aged between 20 and 49years, while only 7.13% were born
to mothers aged 15-19years. In terms of education, most
(41.82%) of the children were born to mothers with no
formal education. Only 3.10% of the children were born

3

to a mother with a higher level of educational attainment.
Furthermore, 42.41% of the children were born in poor
households, while 37.31% were born in rich households.
More than half (57.53%) of the children lived in a house-
hold with unimproved toilet facilities. However, most
(65.63%) of the children lived in households with access
to improved drinking water sources. Similarly, a majority
(89.76%) of the children lived in households using clean
cooking fuel (table 1).

As shown in online supplemental appendix 2, the preva-
lence of coexistence of stunting, underweight and under-
weight varied across countries and subregions, with the
highest and lowest prevalence of coexistence of stunting,
underweight and wasting as Rwanda (6.17%) and South
Africa (0.18%), respectively (figure 1). In terms of subre-
gion, the highest prevalence of coexistence of stunting,
underweight, and wasting was observed in West Africa
(3.11%) and the lowest prevalence in Southern Africa
(0.88%) (figure 2).

Significant associations between all the independent
variables and coexistence of stunting, wasting and under-
weight, except maternal age and age of household head,
were identified (table 2).

Risk factors of the coexistence of stunting, wasting, and
underweight

Table 3 shows the results of the multinomial regression
analysis of the risk factors of coexistence of dimensions
of undernutrition (stunting, underweight, and wasting)
among children under Hyears in the SSA. Age of child,
size of the child at birth, sex of the child, birth order,
educational level, maternal age, antenatal care (ANC)
attendance, place of delivery, source of drinking water,
sex of household head, wealth index, access to elec-
tricity and place of residence were associated with one
or two dimensions of undernutrition. See online supple-
mental appendix 3 for country-level risk of coexistence of
stunting, wasting and underweight.

Regarding the coexistence of the three dimensions of
undernutrition (stunting, underweight, and wasting),
age of the child, sex of the child, perceived birth size,
maternal educational attainment, working status, ANC
visits during pregnancy, place of delivery, wealth status,
access to media and type of toilet facility were found to be
significant risk factors (table 3).

DISCUSSION

The study investigated the risk factors of the coexistence
of stunting, underweight, and wasting among children
under age 5 in SSA using data from DHS conducted in 31
countries between 2010 and 2019. The study found that
the countries with the highest and lowest prevalence of
coexistence of stunting, underweight and wasting were
Benin and Gambia respectively. In terms of geographic
region, the highest prevalence of coexistence of stunting,
underweight and wasting was observed in Western Africa
and the lowest prevalence in Southern Africa. The
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Table 2 Prevalence and association of the coexistence of stunting, underweight and wasting with independent variables

Coexisted Variable Coexisted Variable Coexisted
Variable Weighted % (95% Cl) Weighted % (95% Cl) Weighted % (95% ClI)
Age of child (p<0.001) Place of delivery (p<0.001) Country (p<0.001)
<1 1.75(1.6t0 1.9) Home 4.36 (4.2 to 4.6) Angola 2.46 (2.1t02.8)
1 444 (4.2t04.7 Health facility 1.96 (1.9 to 2.1) Benin 2.04 (1.8t02.2)
2 3.01 (2.81t0 3.2) Other 2.45 (1.7 t0 3.3) Burkina Faso 5.31 (4.9t0 5.8)
3 1.62 (1.4t0 1.8) Wealth status (p<0.001) Burundi 3.76 (3.2 to 4.4)
4 1.33 (1.1 to 1.6) Poor 3.46 (3.3 to 3.6) Cameroon 1.27 (0.9to 1.7)
Sex of child (p<0.001) Middle 2.74 2.5t02.9) Chad 5.86 (5.2 to 6.5)
Male 3.43 (3.3 t0 3.6) Rich 1.86 (1.7 t0 2.0) Comoros 1.98 (1.310 2.9)
Female 1.99 (1.9 10 2.1) Age of household head (p=0.2760) Congo 0.98 (0.7 to 1.5)
Birth order (p<0.001) Young-adults 2.65 (2.5t0 2.8) Cote d'lvoire 2.28 (1.7 t0 3.0)
1 2.25(2.1t02.4) Middle-aged adults  2.76 (2.6 to 2.9) DR Congo 2.66 (2.2 t0 3.2)
2-4 2.56 (2.4102.7) Old-aged adults 2.8 (2.6 t0 3.1) Ethiopia 3.64 (3.2to0 4.1)
5 and above 3.23 (3.1 t0 3.4) Sex of household head (p<0.001) Gabon 0.63 (0.3 to 1.0)
Perceived size at birth (p<0.001) Male 2.82(2.7102.9) The Gambia 3.61(2.4105.2)
Large 1.78 (1.7 to 1.9) Female 2.33 (2.1t0 2.5) Ghana 1.37 (0.9 to 2.0)
Average 2.6 (25t02.7) Access to electricity (p<0.001) Guinea 2.26 (1.7t02.9)
Small 4.98 (4.7 t0 5.3) No 3.21 (3.1 t0 3.3) Kenya 0.94 (0.7 to 1.2)
Maternal age (p=0.080) Yes 1.61(1.5t01.7) Lesotho 0.86 (0.7 to 1.0)
15-19 2.78 (2.5t0 3.1) Access to media (tv/radio/newspaper) Liberia 2.37 (1.7 to 3.1)
(p<0.001)
20-49 2.71 (2.6 t0 2.8) Yes 2.14(2.0t0 2.2) Malawi 1.03 (0.7 to 1.4)
Educational attainment (p<0.001) No 3.78 (3.6 t0 4.0) Mali 3.62 (2.5t0 4.1)
No formal 4.19 (4.0 to 4.4) Type of toilet facility (p<0.001) Namibia 1.99 (1.2 to 3.1)
education
Primary 2.09 (2.0t0 2.2) Improved 1.76 (1.6 t0 1.9) Nigeria 4.1 (3.7 to 4.6)
Secondary 1.22 (1.1 10 1.3) Unimproved 3.43 (3.3 t0 3.6) Rwanda 6.17 (5.5t0 6.9)
Higher 0.66 (0.4 to 1.0) Source of drinking water (p<0.001) Senegal 2.43 (1.81t0 3.2)
Working status (p<0.001) Improved 2.54 (2.4 t0 2.6) Sierra Leone 1.94 (1.4 t0 2.5)
No 3.13 (3.0 t0 3.3) Unimproved 3.06 (2.910 3.2) South Africa 0.18 (0.02 to 0.8)
Yes 2.48 (2.4 t0 2.6) Type of cooking fuel (p<0.001) Tanzania 1.86 (2.1 to 3.5)
Antenatal visits during pregnancy Clean 0.98 (0.8.2t0 1.2) Togo 2.72 (2110 3.4)
(p<0.001)
No 5.41 (5.0 t0 5.8) Unclean 2.92 (2.8 10 3.0) Uganda 1.2(0.8101.7)
Yes 2.39 (2.3t0 2.5) Urbanicity (p<0.001) Zambia 1.22 (1.0 to 1.5)
Postnatal check within 2 months (p<0.001) Urban 1.73(1.6t0 1.9) Zimbabwe 0.78 (0.5t0 1.1)
No 2.93 (2.8 to 3.1) Rural 3.21 (3.1 t0 3.3) Geographic region (p<0.001)
Yes 2.42 (2.3 t0 2.6) Western 3.11(8.0t0 2.3)
Eastern 2.43 (2.3 t0 2.6)
Central 2.87 (2.7 t0 3.1
South Africa 0.88 (0.66 to 1.1)

disparities in the prevalence among the countries and
geographical regions could be attributed to differences in
access to quality healthcare systems, nutritional practices,
and beliefs practised in countries and the geographical
regions. Differences in the health policies of govern-
ments in the various countries could also account for the
disparities noted. This finding implies that countries that
have high prevalence should take critical lessons from

the countries that are doing well regarding the imple-
mentation of nutritional policies and interventions (eg,
increasing dietary supplementation, increasing dietary
diversity) that target the reduction of the coexistence
of stunting, underweight and wasting among children
under age 5 in SSA.”

Similar to previous studies,' * we found that children
aged lyear, 2 years and 3 years were at greater risk of
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Base outcome (ref: normal)

Single and two dimensions Co-existence of three dimensions
Variable RRR 95% Cl RRR 95% Cl

1 2.008"* 1.93 to 2.089 3.714 3.319 to 4.156

3 2,122 2.018 to 2.231 1.464™ 1.227 to 1.748

Sex of child (ref: male)

Birth order (ref: 1)

five and above 0.969 0.92 to 1.021 0.995 0.858 to 1.155

Average 1.327 1.276 to 1.365 1.756™ 1.574 to 1.958

Maternal age (ref: 15-19)

Educational attainment (ref: higher)

Primary 2.189" 1.927 to 2.487 2.381" 1.417 to 4.001

Working status (ref: yes)

1ybuAdoo

Antenatal visits during pregnancy (ref: yes) <0.001

Postnatal check within 2months (ref: yes)

Place of delivery (ref: health facility)

Other 1.046 0.912 to 1.201 1.047 0.71 to0 1.543

Poor 1.297 1.235 to 1.361 1.408™ 1.235to 1.605

Age of household head (ref: young-adult)

Old-aged adults 0.974 0.93 to 1.021 1.065 0.936 to 1.213

Female 0.977 0.94t0 1.015 1.035 0.925 to 1.159

No 1.079 1.042 to 1.117 1.255 1.144 t0 1.377
Accesstoelectricity refiyes)
No 1.136"* 1.083 to 1.191 1.062 0.922 to 1.225
‘Typeoftoilet facility (refeimproved)
Unimproved 1.027 0.991 to 1.065 1.158* 1.082t0 1.3
‘Source of drinking water (refiimproved)
Unimproved 0.959** 0.928 to 0.99 0.968 0.885 to 1.058
Continued
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Table 3 Continued

Base outcome (ref: normal)

Single and two dimensions Co-existence of three dimensions

Variable RRR 95% ClI RRR 95% Cl

Type of cooking fuel (ref: clean)

Unclean 1177+ 1.089 to 1.271 1.316 0.97 to 1.787
Urbanicity (ref: urban)

Rural 1.05* 1.006 to 1.095 0.943 0.832 to 1.069

RRR, relative risk ratios.

having coexistence of all the three forms of undernutri-
tion compared with those aged 0. This could be as a result
of the fact that as children grow their energy needs also
increase' thereby increasing their risk of having all three
nutritional conditions. Alternatively, since these nutri-
tional conditions may manifest after long durations of
improper nutritional practices or undernutrition,' * older
children may be at higher risk of having all three nutri-
tional conditions. The finding suggests that complemen-
tary foods given to children as they grow are inadequate.
To reduce the risk of coexistence of stunting, under-
weight, and wasting among under 5 children, the health
sectors in the various countries should invest heavily in
providing adequate complementary feeding to this cate-
gory of children.

Corroborating the findings of other studies,
study also found that children who were females were
less likely to have a coexistence of the three indicators
of undernutrition compared with their male counter-
parts. This could be linked to biological variations in
morbidity between males and females at that young age.”
Also, it is most likely that since male children have higher
birth weight compared with females, they require more
energy,' > which increases the risk of males having all
three nutritional conditions. Moreover, male children are
perceived to be hungrier than females, therefore, breast-
feeding alone could be insufficient or inadequate,” *
increasing their susceptibility to having the three nutri-
tional conditions. The finding suggests that male children
should be given more attention in the development and
implementation of nutritional programmes (eg, dietary
supplementation) to mitigate the coexistence of stunting,
underweight, and wasting among these male children
under 5 years.

Our findings further indicate that children of average
to small size at birth were at higher risk of the coexis-
tence of the three indicators of undernutrition compared
with children of large size at birth. It has been proven
that undernutrition in children is partly influenced
by maternal nutrition lifestyle and practices. Hence,
mothers’ appropriate nutritional behaviours during the
prenatal and postnatal periods are key to improving child
growth. Conversely, maternal undernutrition causes low
maternal BMI, which in turn affects the fetus leading to
poor development often associated with a small birth size

3 .
133233 this

and low birth weight.' > *' *® This finding indicates that
mothers of children under 5 should continuously be
educated on the best nutritional practices such as exclu-
sive breastfeeding, complementary feeding and dietary
supplementation. These strategies will help ameliorate
the risk of acquiring health conditions associated with
undernutrition among children under 5.

The risk of coexistence of the three indicators was higher
among children whose mothers had no education and
primary education compared with those whose mothers
had higher education. Mothers who have attained higher
education are better informed about improved childcare
practices,37 more empowered to make health decisions,?’8
practice good personal hygiene,” more likely to use the
health facility,” proper feeding practices™ and childcare
in times of illness.”* * This finding suggests that mothers
with no formal or little education are neglected in nutri-
tional programmes that help to eliminate stunting,
underweight and wasting. Hence, they should be given
the needed consideration to deal with this persistent
health issue.

The findings also revealed that the risk of coexistence of
the three indicators of undernutrition was higher among
children whose mothers were not working compared with
those whose mothers were working. Women’s employ-
ment status indicate, in part, their ability to afford proper
nutritional products and healthcare services.”® * There-
fore, if mothers are not employed, the children become
highly susceptible or vulnerable because mothers are
unlikely to meet their nutritional needs or requirements.
Mothers with children under 5 with such disadvantaged
backgrounds should be given subsidies on children’s
nutritional products and perhaps, free access to health-
care services by governmental and non-governmental
organisations. This step will be significant in reducing
the risks of the coexistence of stunting, underweight and
wasting among children under 5 years.

The risk of coexistence of the three dimensions was
higher among children whose mothers had no ante-
natal visits during pregnancy compared with those whose
mothers had antenatal visits during pregnancy. Specifi-
cally, mothers who attend antenatal services are usually
educated on the best practices of nutrition and general
healthcare, which hitherto would not be known by
these mothers.® Therefore, mothers who did not have
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antenatal visits may lack some knowledge about proper
nutritional practices, increasing their children’s risk of
having these undernutrition-related challenges. Regular
antenatal visits could reduce children’s risk of stunting,
being underweight, and wasting, therefore, mothers
should continuously be encouraged to go for antenatal
care services in their countries.

Children who were delivered at home compared with
children who were delivered at a health facility were
found to have a higher risk of coexistence of the three
dimensions. Since mothers who deliver at home do not
receive any expert nutritional advice from a qualified
health practitioner,” the children of such mothers are
at higher risk of having these conditions because of
poor and/ or inadequate dietary practices. This finding
shows that facility delivery may help reduce the risk
of coexistence of stunting, underweight and wasting
among children under 5. Therefore, mothers should
regularly be educated on the need to opt for facility
delivery because of its positive implications on chil-
dren’s growth.

The risk of coexistence of the three indicators was
higher among children whose mothers were poor
and had middle wealth status compared with those
whose mothers were rich. Usually, mothers who have
an average income may lack the financial capacity
to feed themselves and their children properly and
adequately,” " * increasing the children’s risk of being
stunted, underweight or wasted. Likewise, mothers
from poor and middle wealth quintiles may not have
access to quality nutritional products and healthcare
systems,”® * making their children more susceptible
to having all three nutritional conditions. This finding
implies that women from poor economic backgrounds
should be assisted with nutritional products and services
to facilitate the reduction in the risks of the coexistence
of stunting, underweight, and wasting among children
under 5.

It was also found that the risk of coexistence of the
three indicators was higher among children whose
mothers had no access to media compared with those
whose mothers had access to media. Since many
people are educated about proper nutritional prac-
tices through the mass media,' ' mothers who have
no access to the media may lack certain important
nutritional information they need. This information
gap could increase children’s risk of having all three
nutritional conditions through improper dietary prac-
tices from their mothers. For instance, mothers’ access
to appropriate information from the media would help
them decide on which proper diets or food commodi-
ties are readily available on market for their children.
More pragmatic ways of reaching mothers who have
no access to media are encouraged. Regular outreach
or sensitisation programmes to target women without
access to media for example could help in reducing the
risks of the coexistence of stunting, underweight and
wasting among children under 5 years.

Children whose mothers lived in households with
unimproved toilet facilities were found to have a higher
risk of coexistence of the three indicators of child
undernutrition compared with those whose mothers
had improved toilet facilities. Insanitary or unhygienic
toilet conditions may increase mother—child—environ-
ment interactions that may result in increased exposure
to childhood diseases and other opportunistic infec-
tions (eg, diarrhoeal episodes, fever) either through
consumption of contaminated foods, drinking water
or poor environmental sanitation.”’ These conditions
are known causes of growth retardation in children.
Government and non-governmental organisations
should support the provision of improved household
toilet facilities for poorer communities to help mini-
mise the risks of the coexistence of child undernutri-
tion indicators.

Children from Burkina Faso, Burundi, Chad, Nigeria
and Rwanda had a higher risk of having the coexistence
of the three dimensions compared with those from
Angola. On the other hand, countries such as Benin,
Cameroon, Congo, Gabon, Ghana, Guinea, Kenya,
Lesotho, Malawi, Senegal, Zambia, Uganda, Tanzania,
Sierra Leone, Zimbabwe and South Africa had a lower
risk among their children having coexistence of the
three undernutrition dimensions. The subregional and
country-specific variations in access to quality health-
care systems, socioeconomic conditions, agroecological
and geographical characteristics may strongly influence
the nutritional status of children because of inadequate
food supplies, limited access to arable land for agricul-
ture, unfavourable climatic conditions (eg, desertifi-
cation), rapid population growth and increasing cost
of living may determine food access, availability and
production in studied countries in SSA.*' * Govern-
mental priorities should intensify efforts to minimise
the risk of coexistence of stunting, underweight and
wasting among children under age 5 with sound socio-
economic and sustainable human capital development.

Strength and limitations

The use of relatively large nationally representative
data of under-b children from 31 countries in SSA is the
main strength of the study. We also employed rigorous
statistical analytical techniques to analyse the data. A
broad range of potential risk factors at various levels
were considered in our analysis. Despite these, the DHS
employs cross-sectional designs which restrict causality
on the noted outcomes. Self-reported variables used
are susceptible to biases from recall and other social
desirability issues. The surveys were also conducted in
different years.

CONCLUSIONS AND IMPLICATIONS

The study found that the prevalence of coexistence of
stunting, underweight and wasting ranged from 0.58%
in the Gambia to 12.14% in Benin. It was also found
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that the prevalence of coexistence of stunting, under-
weight and wasting was high in West Africa (41.78%)
but low in Southern Africa (5.3%). The significant find-
ings show that the disadvantaged have more risks of
the coexistence of stunting, underweight and wasting
among under 5 children in selected countries in SSA.
These findings demonstrate the urgent need for consid-
eration of the coexistence of stunting, wasting and
underweight among under-5 children in policy design
and programming of interventions to eradicate child
undernutrition in SSA. In the short-term, national-
level policies and interventions need to be well tailored
considering the compositional characteristics including
child’s age, sex, birth size, maternal education, working
status, place of delivery, ANC visit, and household’s
wealth status, access to media and improved toilet
facility are required. For instance, such programmes
could be geared towards improving females’ access to
education, reducing unemployment, expanding access
to the media and using it to promote education on the
need for ANC. In the long term, regional policies and
coordinated interventions among governments of SSA
countries need to be designed to address the dispa-
rate prevalence of the coexistence of stunting, wasting,
and underweight in under-5 children across the four
geographic regions. The implementation of these at
the local level should consider rural-urban differences
in the prevalence of the condition and the risk factors
elicited.
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