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Abstract
Aim: This study examined the nexus between mother’s education and nutritional status and their relationships with child
stunting, wasting, underweight, and overweight. Methods: The data of 34,193 under-five (U-5) children from the 2018

Nigeria Demographic and Health Survey (NDHS) were analyzed using descriptive statistics, and binary and complemen-

tary log-logistic regression models. Results: The prevalence of child stunting, wasting, underweight, and overweight were
36.51%, 6.92%, 21.73%, and 2.05%, respectively. Compared to children born to mothers with at least secondary educa-

tion, uneducated women’s children (odds ratio (OR)= 1.55; 95% confidence interval (CI)= 1.32–1.82) and those of

women with primary education (OR= 1.49; 95% CI= 1.28–1.72) were more likely to be stunted. Similarly, children

born to uneducated women (OR= 1.51; 95% CI= 1.24–1.83) were more likely to be underweight than women with

at least secondary education. The likelihood of child underweight (OR= 1.71; 95% CI= 1.45–2.01) and wasting (rate

ratio (RR)= 1.82; 95% CI= 1.47–2.26) were higher among underweight mothers, respectively, than those with normal

body mass index (BMI). The likelihood of child stunting (OR= 0.75; 95% CI= 0.67–0.84) and underweight (OR= 0.66;

95% CI= 0.57–0.77) were lower among obese/overweight mothers compared to those with normal BMI, but their chil-

dren were more likely to be overweight (RR= 1.77; 95% CI= 1.27–2.48). Conclusion: Attainment of higher education

by mothers should be promoted to prevent childhood nutritional imbalances, and sensitization on healthy dietary habits

and lifestyles should be promoted among women, especially the overweight/obese, to reduce their risk of having over-

weight children.
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Introduction
Childhood nutritional imbalance is an important indica-
tor of quality of life which reflects the extent of vulner-
ability to infections (Endris et al., 2017; Uppal et al.,
2005), and the risk of under-five mortality. Beyond
this, increased exposure to nutritional imbalance at an
early age (from the period of infancy to age 5) can
cause a setback in a child’s physical, mental, and cogni-
tive development (Koletzko et al., 2015). Poor mental
and cognitive development can lead to learning disability
which can hinder children’s chances of excelling in elem-
entary school, stifle their academic progress, subvert their
employability, and jeopardize their ability to set life
goals let alone achieve them in adult life (Stewart et al.,
2013).
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About 40% of under-5 children are affected by stunting
and over 25% affected by wasting and overweight reside
in Africa (UNICEF et al., 2021). Therefore, child malnutri-
tion is quite rife among under-5 (U-5) children in Africa
compared to other parts of the world (Global Nutrition
Report, 2021; UNICEF, 2021). As such, Africa is lagging
in improving child nutrition due to many factors including
inadequate healthcare (Salm et al., 2021), and illiteracy
(Kumeh et al., 2020). Given the bond between a mother
and a child, which suggests that maternal characteristics
can affect childhood health conditions, extant studies have
shown that a mother’s education has a positive effect on
child health and in reducing the rate of child malnutrition glo-
bally (Abuya et al., 2012; Anwar et al., 2013; Fadare et al.,
2019; Iftikhar et al., 2017; Makoka, 2013). Low maternal
education may result in child wasting, stunting, and over-
weight or underweight among African children (Akombi
et al., 2017). Also, it has been recommended that maternal
underweight and overweight need to be addressed to
reduce the varied dimensions of child nutritional imbalances
(such as stunting and wasting) (Makoka, 2013). Any efforts
to address child malnutrition require prioritizing maternal
education and nutritional status (Abuya et al., 2012;
Alderman and Headey, 2017).

There are consistent findings on the association between
maternal education, nutritional status and childhood nutri-
tional imbalance across studies in Africa (Makoka, 2013;
Makoka and Masibo, 2015; Saaka, 2014; Yaya et al.,
2020). For instance, in Ghana (Saaka, 2014), the link
between women with low education with the nutritional
imbalance of children has been observed, while in Uganda
(Bbaale, 2014; Ickes et al., 2015) women’s nutritional
levels have been linked to their child’s health, nutritional
status, and wellbeing. Studies from Malawi showed that the
level of maternal education affects child nutrition (Makoka,
2013; Makoka and Masibo, 2015). In South Africa,
women’s education tends to influence the nutritional status
of children across various households (Yaya et al., 2020).
Similar findings of the association between mother’s educa-
tion and U-5 nutritional status have been documented in
several North African countries such as Egypt (Herbst
et al., 2019; Zottarelli et al., 2007), Morocco, Algeria and
Tunisia (Smith et al., 2003), and Libya (Adel et al., 2008).

In sub-Saharan Africa, apart from the documented effect
of women’s education on child nutritional imbalances
(wasting, stunting, overweight, and underweight), varia-
tions in child nutritional imbalances also exist by age,
income, residence, religion, and occupation (Abuya et al.,
2012; Adedokun and Yaya, 2021; Fadare et al., 2019).
Studies in Nigeria have revealed that women’s education
and nutritional status in urban and rural areas are associated
with their children’s nutritional status (Fadare et al., 2019;
Olodu et al., 2019). The effect of women’s education also
varies between the northern and southern regions. An
earlier study has discovered that child stunting is less preva-
lent among Christian women (Ukwuani and Suchindran,
2003). According to the Nigeria Demographic and Health

Surveys (NDHS) report the burden of child malnutrition
tends to be higher in the northern part of Nigeria than in
the southern region (National Population Commission
(NPC) and ICF Macro, 2014, 2004, 2009, 2019). This is
not unconnected to the higher number of educated and
socio-economically better women in the south than in the
north.

Despite the existing evidence of the relationship between
maternal education, nutritional status and childhood nutri-
tional imbalance in Nigeria, little is known about the
extent to which mother’s education and nutritional status
determine, and is consistent in determining, each standard
indicator/form of childhood nutritional status separately.
We argue that each form of childhood nutritional imbalance
deserves to be studied separately and that the influences of
mother’s education and nutritional status may differ across
the different forms of childhood nutritional imbalance.
Hence, examining child nutritional imbalance in general
or part of it—like most extant studies in Nigeria—conceals
a lot of information about its dynamics and nuances. Such
concealment runs the risk of promoting the assumption
that all forms of childhood nutritional imbalance are deter-
mined by the same set of maternal factors. This hampers the
effectiveness of interventions on childhood nutritional
imbalance in Nigeria.

Given Nigeria’s commitment to improving nutrition (in
line with the second sustainable development goal), there
is a need for more strategic and evidence-based interven-
tions to tackle childhood nutritional imbalance in Nigeria.
Therefore, we analyzed the 2018 NDHS by (a) decompos-
ing childhood nutritional imbalance to its standard forms
(such as child wasting, stunting, underweight, and over-
weight) and (b) examining the influence of mother’s educa-
tion and nutritional status on each form. The 2018 NDHS is
the most recent data set on the subject matter and these
study’s findings are important as a justification to show pro-
gress attained in comparison to previous NDHS data on
child stunting, wasting, underweight, and overweight,
respectively among women of reproductive age. This
study provides insights that will guide policymakers on
the direction to chart to address these issues relying on
the current information to make informed decisions.

Methods

Data source
The study analyzed data from the 2018 NDHS (www.
measuredhs.com). The NDHS is implemented (among
women and men aged 15–49 years) by the NPC and received
financial and technical support from ORC Macro/ICF
International through MEASURE DHS. The NDHS entailed
a stratified two-stage cluster sampling design: stratified by
location—rural and urban. The flow chart of the sampling
approach is presented in Figure 1.

The NDHS is representative at the national, state and
residential levels; therefore, it can be used to generate
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accurate and reliable estimates of demographic and health
phenomena based on the following information collected
in the survey on family planning, maternal and child
health and nutrition, childhood mortality, malaria, female
genital cutting, sexual activity, marriage, HIV/AIDS, and
sexually transmitted diseases/infections (NPC and ICF,
2019). In this study, data on children born in the past 5
years (U-5), before the survey, among the women were con-
sidered. A total weighted sample of 34,193 kids’ records
was included in the analyses.

Measures
Outcome variables. The outcome variables were U-5 nutri-
tional imbalance indicators, (1) stunting, (2) wasting, (3)
underweight, and (4) overweight. Children’s nutritional imbal-
ance indicators were defined by comparing the computed
standard deviations (Z-scores) of each child’s height-for-age
(stunting), weight-for-height (wasting) and weight-for-age
(underweight and overweight) to the median of the WHO
Child Growth Standards reference population (NPC and ICF
Macro, 2019). Thus, children with height-for-age, weight-
for-height and weight-for-height Z-scores that were <−2
standard deviations were regarded as moderately stunted,
wasted, and underweight children, respectively. On the other
hand, children with Z-scores >2 standard deviations were
regarded as overweight (NPC and ICF Macro, 2019).

Explanatory variables
The main explanatory variables were mother’s level of edu-
cation (no education, primary, and at least secondary) and
maternal nutritional status (underweight: body mass index
(BMI)< 18.5; normal: BMI (18.5–24.9); and overweight:

BMI ≥25.0). Other variables, referred to as controls in the
study, included age, current marital status (married and
unmarried); employment status in the past 12 months
(worked and didn’t work); residence (urban and rural); reli-
gion (Christianity, Islam and Traditional/others); ethnicity
(Hausa/Fulani/Kanuri/Beri Beri, Igbo, Yoruba, and Others);
region (North Central, North East, North West, South East,
South South, and South West regions); and wealth status
which was recategorized to three groups from the original
quintile to poor (poorest and poorer), middle, and richer
(richer and richest). The selection of these variables was
informed by previous studies (Abuya et al., 2012; Adedini
et al., 2015; Adedokun and Yaya, 2021; Alkali et al.,
2015; Amadu et al., 2021; Chowdhury et al., 2016; Fadare
et al., 2019; John et al., 2015; Karlsson, 2018; Olodu
et al., 2019; Omilola, 2010; Sserwanja et al., 2021;
Ukwuani and Suchindran, 2003; Uthman, 2009).

Statistical analysis
Frequencies and percentages were used to describe the cat-
egorical variables. Multivariable binary logistic regression
(MBLR) was used to model child stunting and underweight
separately as a function of mother’s nutritional status (BMI)
and level of education while adjusting for their age, marital
status, wealth, employment status, ethnicity, religion, resi-
dence, and region of residence. This model was fitted con-
sidering the binary nature of the outcome variables, Yi{0,1},
where Yi= 1 denotes the child stunting/underweight and 0
otherwise. The multivariable logistic regression model is
expressed mathematically as:

Y ∼ Binomial(p)

ln
p

1− p

( )
= α+ b1X1 + b2X2 + · · · + bnXn

, (1)

where ln p
1−p

( )
= log of odds or logit; p= probability of

outcome, for example, stunting; α= constant; b’s= regres-
sion coefficients; and X’s= explanatory variables, for
example, mother’s level of education.

Furthermore, considering the low number of events of
child wasting and overweight, multivariable complemen-
tary log–log regression (MClog-log) models were fitted to
the data, separately for child wasting and overweight
(while adjusting for age, marital status, wealth, employment
status, ethnicity, religion, residence, and region of resi-
dence). MClog-log is an appropriate alternative to binary
logistic regression when the proportion of one of the pos-
sible outcomes of an outcome is low (Alabi et al., 2019;
StataCorp, 2015). The model is expressed as follows:

loge(−loge − (1− p)) = α+ b1X1 + b2X2 + · · ·
+ bnXn, (2)

where, loge= natural log; p= probability of outcome, for
example, wasting; α=Constant; b’s= regression coeffi-
cients; and X’s= explanatory variables.

Figure 1. Flow chart of sampling approach by the Demographic

and Health Survey program.
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The regression coefficients from the MBLR and
MClog-log were presented as adjusted odds ratios (OR) and
adjusted incidence rate ratios (RR), respectively, together
with their 95% confidence intervals. Inference were based
on 5% level of significance. All the fitted models accounted
for the complex nature of the survey design (i.e., the stratifi-
cation and clustering) as well as the individual level weights..
The analyses were performed with Stata MP Version 14.0.

Results

Descriptive statistics
Table 1 shows that stunting affected 36.51% of under-5
children; 6.92% of children experienced wasting while
21.73% were underweight and 2.05% were overweight. In
terms of education, more than half of the mothers
(53.63%) had at least primary education. About two-thirds
of the mothers had normal BMI (62.21%). Nearly three-
quarters of the mothers were <35 years old (74.66%).
Most mothers were married (95.36%) while less than half
(44.91%) were poor. Most mothers were employed
(71.40%), rural residents (61.48%), Muslims (63.48%),
and lived in the northern region (68.41%) respectively.
Less than half of mothers were from the Fulani/Hausa/
Kanuri/Beri Beri ethnic group (48.81%).

Relationships between mother’s education,
nutritional status, and childhood nutritional
imbalance
Table 2 presents the covariate-adjusted results from
the multivariable logistic regression models. According
to the results, mothers’ level of education and BMI were
significantly associated with at least one of the indicators
of childhood nutritional imbalance. However, there were
inconsistencies in the relationships. To break this down
further, mother’s level of education and BMI were separ-
ately associated with child stunting and underweight,
while only the mother’s BMI was associated with child
wasting and underweight, respectively.

Children born to mothers who had no education and
those who had only primary education were 55% (OR=
1.55; 95% confidence interval (CI)= 1.32–1.82) and 49%
(OR= 1.49; 95% CI= 1.28–1.72), respectively, were
more likely to experiencestunting than those born to
mothers who had at least secondary education. In the

Table 1. Frequency and percentage distributions of mothers’

characteristics.

Variables Frequency Percentage

U-5 Nutritional imbalance
indicators

Child stunting
Stunted 4165 36.51

Not stunted 7242 63.49

Child wasting
Wasted 793 6.92

Not wasted 10,664 93.08

Child underweight
Underweight 2499 21.73

Not underweight 9001 78.27

Child overweight
Overweight 234 2.05

Not overweight 11,223 97.95

Mothers’ sociodemographic
Characteristics
Highest level of education
No education 15,858 46.38

Primary 5,103 14.93

At least secondary 13,231 38.70

Body mass index
Underweight 1,271 9.55

Normal 8280 62.21

Overweight or Obese 3759 28.24

Age
15–19 1460 4.27

20–24 6683 19.55

25–29 9591 28.05

30–34 7792 22.79

35–39 5441 15.91

40–44 2337 6.83

45–49 887 2.59

Marital status
Married 32,606 95.36

Unmarried 1587 4.64

Wealth status
Poor 15,354 44.91

Middle 7043 20.60

Rich 11,795 34.50

Employment status
Worked 24,413 71.40

Didn’t work 9780 28.60

Residence
Urban 13,170 38.52

Rural 21,023 61.48

Religion
Christianity 12,304 35.99

Islam 21,706 63.48

Traditional/others 182 0.53

Ethnicity
Fulani/Hausa/Kanuri/Beri Beri 16,689 48.81

Igbo 4328 12.66

Yoruba 3749 10.96

Others 9426 27.57

Region
North Central 4619 13.51

(continued)

Table 1. (continued)

Variables Frequency Percentage

North East 6213 18.17

North West 12,558 36.73

South East 3428 10.02

South South 2968 8.68

South West 4407 12.89

4 Nutrition and Health 0(0)
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same vein, children born to uneducated mothers were 51%
more likely to beunderweight children than children born to
women whohad above primary education (OR= 1.51; 95%
CI= 1.24–1.83).

Concerning mother’s BMI, compared to mothers who
had normal BMI, children born to overweight/obese
mothers were 25% less likely to experiencestunting (OR
= 0.75; 95% CI= 0.67–0.84). In contrast, while children
born to underweight mothers were 71% more likely to be
underweight (OR= 1.71; 95% CI= 1.45–2.01), children
born to overweight/obsess mothers were 34% less likely
to be underweight (OR= 0.66; 95% CI= 0.57–0.77) than
children born to mothers who had normal BMI. Similarly,
the likelihood of child wasting was 82% higher among
underweight mothers than their counterparts with normal
BMI (RR= 1.82; 95% CI= 1.47–2.26). Lastly, compared
to mothers with normal BMI, children born to over-
weight/obese mothers were 77% more likely to be over-
weight (RR= 1.77; 95% CI= 1.27–2.48).

The model diagnostics, based on the results from the like-
lihood ratio and Hosmer–Lemeshow goodness-of-fits tests,
show that each model was a good fit than an empty one.

Discussion
This study examined the relationship between maternal
education, nutritional status and child nutritional imbalance
in Nigeria based on the 2018 NDHS which is nationally
representative data of women of reproductive age. The
prevalence of child stunting in this study was 36.5%, this
is less than the 38.8% reported by Li et al. (2020) among
35 low- and middle-income countries. Compared to this
study, their estimated prevalence of child wasting and
underweight were 6% and 5% higher, respectively. On
the other hand, the prevalence of child overweight was
8%, this is less than the estimated rate by Duru et al.
(2015) in rural communities in Imo state Nigeria.

The results from the multivariable analyses reveal that,
although mother’s education and nutritional status (using
BMI) were significantly associated with childhood nutri-
tional imbalance, there were inconsistencies in the relation-
ships between mother’s level of education, nutritional
status, and each indicator of childhood nutritional imbal-
ance. It is evident from the results that both explanatory
variables were significantly associated with child stunting
and underweight, respectively, while only mother’s nutri-
tional status (BMI) correlated with child wasting and over-
weight, respectively.

In terms of child stunting, we found that, having no
education or primary education was associated with child
stunting and underweight, respectively, than having at least
secondary education. This aligns with the findings of
Obayelu and Adeleye (2021). Higher education, beyond
the primary level, correlates positively with higher income
which in turn can improve the affordability of quality and
nutrient-rich food for children (Abuya et al., 2012; Darteh
et al., 2014; Hong, 2007; Semba et al., 2008).

We found that child wasting and underweight were more
pronounced among underweight mothers than among
mothers who had normal BMI. Studies have reported
similar findings on the risk of childhood underweight and
wasting among underweight mothers (Kang and Kim,
2019; Khan et al., 2019). The reverse was the case among
overweight/obese mothers who were less likely to have
stunted children. This link between maternal overweight/
obesity and child stunting is widely supported by studies
across the globe and has been linked to childhood undernu-
trition (Delisle, 2008; Popkin et al., 2012). Earlier studies
have shown that as children affected by stunting transition
to adolescence and adulthood, they become more suscep-
tible to noncommunicable diseases (Hoffman et al., 2000;
Sawaya et al., 2003).

In tandem with previous studies in the United Kingdom
(Crozier et al., 2010), Denmark (Nohr et al., 2008), Unite
States (Sewell et al., 2006), and Uganda (Sserwanja et al.,
2021), our study revealed that the likelihood of overweight
children was higher among overweight/obese mothers.
Although, according to a study in the United States, such a rela-
tionship may be explained by the mediating effect of birth
anthropometry (such weight, length, head circumference, pon-
deral index, small-for-gestational age, or large-for-gestational
age), the effect from the study was quite small (Stevens
et al., 2021). Nevertheless, this cited study has provided
some evidence that future studies can examine in Nigeria to
understand and address the mechanisms that link child over-
weight to maternal overweight/obesity.

Limitations of the study
This study is not without some limitations. We established a
noncausal relationship betweenmaternal education, nutritional
status and child malnutrition due to the cross-sectional nature
of the NDHS in which the data on the explanatory and
outcome variables were collected at the same period, thus
there is no temporal precedence. Other sociocultural factors
that may affect a child’s nutritional status were not considered
in this study because those latent constructs were not captured
in the survey. For instance, some studies suggest that some
sociocultural practices such as taboos and norms play import-
ant roles in women’s food consumption patterns which may
also affect their children’s feeding and nutritional status.
Nevertheless, this study painted a more current and represen-
tative picture, and extended the frontier of knowledge on the
influence of mother’s education and nutritional status on child-
hood nutritional imbalance. Insights from this study are not
only generalizable to Nigeria but also useful for maternal
and child health programs aimed at improving maternal and
child nutrition in the country.

Conclusion
This study concludes that mother’s education and nutritional
status are significant correlates of childhood nutritional
imbalance in Nigeria. However, there was no consistency
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in their relationships with each indicator of childhood nutri-
tional imbalance as both factors correlated with child stunting
and underweight, respectively, while only mother’s BMI
correlated with child wasting and overweight, respectively.
Nevertheless, higher educational attainment should be mas-
sively promoted among mothers across Nigeria. This will
not only improve their knowledge of maternal and child
health, it can also improve their access to income-generating
opportunities that canincrease their ability to afford their nutri-
tional needs and children’s. To eliminate child stunting,
women with normal BMIs should be a target for intervention.
Efforts to eradicate child underweight and wasting and over-
weight should be directed toward underweight mothers,
while overweight or obese women should be encouraged to
adopt healthy diets and lifestyles to reduce the risk of their
children being overweight.
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