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Abstract
Objective: To investigate the relationship between maternal autonomy and various
indices of child undernutrition among children aged <2 years in Nigeria, consid-
ering the cultural context and sociodemographic factors.
Design: Population-based, cross-sectional study. Associations between various
indices of maternal autonomy and child undernutrition (specifically stunting,
underweight and wasting) were determined using weighted bivariate and multi-
variable logistic regression modelling.
Setting: 2013 Nigerian Demographic Health Survey.
Participants: Children aged between 3 and 24 months (n 7532).
Results:Overall, 31·4 % (n 2270), 29·8 % (n 2060) and 25·0 % (n 1755) of children in
the sample were stunted, underweight and wasted, respectively. Women with
acceptance of domestic violence (low autonomy) were approximately 18 and
14 % less likely to have stunted (OR = 0·82; 95 % CI 0·71, 0·94) and underweight
children (OR = 0·86; 95 % CI 0·75, 0·99), respectively. Similarly, women with
lowpower in their couple relationswere 17 % less likely to have childrenwhowere
wasted (OR = 0·83; 95 % CI 0·72, 0·97). Sociodemographic predictors of all indices
of undernutrition included maternal education and Hausa ethnicity. Additionally,
stunting was predicted by lack of exclusive breast-feeding, low income and being
of Fulani ethnicity; wasting by having mothers with low BMI; and underweight by
breast-feeding initiation within 1 h hour of birth, polygamous homes, mothers with
low BMI and being of Fulani ethnicity.
Conclusions:Womenwith acceptance of domestic violence and lowpower in cou-
ple relations were found to be less likely to have children with indices of under-
nutrition. This unexpected finding calls for future exploratory research, and
policies and interventions that target at-risk subgroups.
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Undernutrition is an important cause of morbidity andmor-
tality that adversely affects sub-Saharan Africa(1,2). It is
responsible for more than half of the deaths of children
aged <5 years in Nigeria, the most populous country in
sub-Saharan Africa(3–5). Stunting, underweight and wasting
are indices of undernutrition, with stunting indicating
chronic undernutrition, wasting representing acute under-
nutrition and underweight a mixture of both(6). According
to the 2006 WHO growth standards, stunting is defined as
having a height-for-age Z-score (HAZ) of <–2, wasting as
having a weight-for-height Z-score (WHZ) of <–2 and
underweight as having a weight-for-age Z-score (WAZ)
of <–2(7). The Nigerian Demographic and Health Survey

(NDHS) conducted in 2013 showed that 37, 18 and 29 %
of children aged <5 years in Nigeria were stunted, wasted
and underweight, respectively(3). This emphasizes the bur-
den of undernutrition in Nigeria.

The implications of undernutrition in children include
decreased cellular immunity with resulting increased
occurrence and severity of illnesses such as tuberculosis,
measles, diarrhoea and malaria in early life(8). Individuals
exposed to severe undernutrition in early life may face
more serious consequences. Undernutrition of children
in the first 2 years of life has been associated with later-life
effects including reduced adult height, increased blood glu-
cose concentrations, increased blood pressure, harmful
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lipid profiles, cognitive impairment and an increased risk
for mental illness(9).

Various biological, environmental and social factors
have been associated with child undernutrition(10,11).
Biological determinants include breast-feeding duration
and exclusivity, child gender and birth order(10,12); social
determinants include family socio-economic status, place
of residence, parental education, parental employment,
religion, domestic violence and polygamy(11,13); while envi-
ronmental factors include inadequate water and sanitation,
diarrhoea and other infectious diseases in children(11).
Because of the important maternal role in child care, mater-
nal social factors such as education, employment, house-
hold wealth and status can be a major determinant of
children’s nutritional status and survival(10,13). In the nutri-
tion literature, lack of maternal autonomy has emerged as
an important maternal social factor that can result in under-
nutrition especially in developing countries(10,13). Recent
studies have examined maternal autonomy as one of the
resources needed for optimal child care practices within
the UNICEF conceptual care model(14–16). Children’s nutri-
tional status is determined by several factors, but the moth-
er’s role is central to these factors.

There have been mixed findings in studies that investi-
gated the relationship betweenmaternal autonomyand child
undernutrition in Africa. In a literature review by Carlson
et al., it was found that women’s status played a significant
role in determining wasting among children in Chad,
Mozambique, Nigeria, Namibia, Cameroon and Niger
(2003). These associations were minimal for Cameroon
andNigerwithmuch stronger associations found in the other
four countries. The relationship betweenwomen’s status and
child undernutrition in Ghana was negative, while both sig-
nificant and insignificant findings have been published for
Mali. Studies done in Zimbabwe, Chad, Mali, Egypt, Kenya
and Tanzania documented an increase in child’s nutritional
status with an increase in maternal autonomy(17).

Smith et al. studied the relationship between women’s
status and child undernutrition in Nigeria, using data col-
lected in 2000. In that study, women’s decision making
was determined using proxy indicators of women’s deci-
sion making power relative to their partners. These indica-
tors include if the woman works for cash, her age at first
marriage, the percentage difference in age between her
and her partner, and the difference in years of education
between her and her partner(18). More recent studies focus
on specific questions designed to measure autonomy/
women’s decision making through the specific questions
asked(10,13,19).

Maternal autonomy can be defined as women’s ability to
make decisions that affect the household including control
over household resources. It usually includeswomen’s per-
ceptions of their role in decision making and may also
include women’s status within their households expressed
as their relative power within their household(10,13,18–21).
The operationalization of maternal autonomy in nutrition

studies has been done differently in the literature, ranging
from autonomy scales to measures that examine specific
decision making components including, but not limited
to, financial decision making (ability to make decisions
regarding husband’s earnings), household decisionmaking
(ability to make decisions regarding purchase of daily
goods and visits to family and friends) and mobility
autonomy (ability to make decisions regarding freedom
of movement)(10,13,19). Women’s status – specifically gen-
der norms that demonstrate women’s relative power
within the home – has also been included in studies exam-
ining maternal autonomy and nutritional status. These
norms include women’s attitude towards domestic vio-
lence: their acceptance or non-acceptance of domestic
violence(10,13,20,22,23). Furthermore, another gender norm
that has been examined in the context of maternal
autonomy is couple power relations: a woman’s justifica-
tion in refusing her husband sex under specific circumstan-
ces (e.g. she is not in the mood, he has sex with other
women, he has a sexually transmitted infection)(21,22).
Because maternal autonomy may be expressed differently
across cultures, it is important to determine the specific
aspects of autonomy that are significant for child under-
nutrition in different cultures(24). For Nigeria, we propose
that maternal autonomy should include decision making
variables that are deemed important for maternal nutrition
such as making household decisions and making financial
decisions as well as elements assessing relative power
within households. This conceptualization of autonomy
is suggested because Nigeria is a largely patriarchal society
with limited decision making among women and highly
skewed power dynamics between men and women(25).

Although several studies have demonstrated an associa-
tion between maternal autonomy and child undernutrition,
this association has not been extensively studied in Nigeria
previously. Therefore, the present study aimed to explore
the association between maternal autonomy and undernutri-
tion in children aged <2 years in Nigeria. Specifically, the
study determined which aspects of maternal autonomy are
associated with indicators of child undernutrition in Nigeria
while controlling for sociodemographic variables that could
be implicated within the cultural climate of Nigeria.

Methods

Study design and data source
To examine the relationship between maternal autonomy
and child undernutrition, the present study utilized extant
data from the 2013 NDHS, a population-based, cross-
sectional study(26). The NDHS is a nationally representative
household survey, in which households were interviewed
by trained interviewers. Respondents were selected from
all thirty-six states in Nigeria via a stratified multistage sam-
pling design. The multistage process began by selecting a
locality from rural and urban areas within each state. This
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was followed by identifying an enumeration area from each
locality which served as the primary sampling unit or clus-
ter. From each primary sampling unit, forty-five households
were selected resulting in 40 320 sampled households from
904 sampling units: 372 and 532 in urban and rural areas,
respectively. Data collected include indicators of fertility,
reproductive health, maternal and child health, mortality,
nutrition and self-reported health behaviours among
adults. For the present study purposes, we utilized the child
recode data set of the NDHS which has children as its unit
of analysis. The information contained in the child recode
data set includes information on the child, the mother’s
pregnancy with the index child, postnatal care, as well as
immunization and health indices. Other maternal informa-
tion such as gender norms and demographic information is
also collected and anthropometric measures for each child
are recorded. Details of data collection procedures are
described elsewhere(3).

The data set contained 9851 children aged between
3 and 24 months who had valid anthropometric data.
This age group was chosen because prenatal factors such
as prenatal maternal nutrition, maternal nutrition and
maternal stress may account for children’s growth prior
to 3 months(27). Additionally, chronic undernutrition
(which may be characterized by stunting) is usually seen
in children aged 3 months or above even though it could
appear earlier in severe cases(28). For this reason, children
less than 3 months old were excluded from the analysis.
Partial deletion was used to address missingness of data;
we excluded cases with incomplete information on mater-
nal autonomy (n 1119), child factors (i.e. breast-feeding ini-
tiation and exclusive breast-feeding; n 967) and maternal
factors (i.e. BMI, number of wives in the household, reli-
gion, partner’s education and partner’s age; n 233). The
final sample size included 7532 participants.

Ethical considerations
The original study’s survey procedure and instruments
used in data collection received ethical approval from
the National Ethics Committee of the Federal Ministry of
Health of Nigeria and the Ethics Committee of the
Opinion Research Corporation Macro International, Inc.
(ORC Macro Inc., Calverton, MD, USA). Additionally, the
current secondary analysis study was reviewed by the
University of South Florida Institutional Review Board
and considered exempt.

Outcome measures
Outcome variables included indices of undernutrition:
underweight, wasting and stunting. These indices were
guided by the WHO 2006 growth standards(29). Each index
of undernutrition was dichotomized into the presence and
absence of the condition. Stunting was determined from
height-for-age and was dichotomized into ‘no stunting’
(HAZ ≥−2) and ‘stunted’ (HAZ<−2). Weight-for-age

values were used in determining underweight and were
dichotomized into ‘not underweight’ (WAZ ≥−2) and
‘underweight’ (WAZ<−2). Values of weight-for-height
were used to determine wasting, and children were
dichotomized into ‘no wasting’ (WHZ≥−2) and ‘wasted’
(WHZ<−2).

Predictor variables
Operationalization of autonomy was modelled based on a
conceptual framework that included gender-related factors
considered to be important for understanding population,
health or nutrition outcomes(22). This framework guided the
design of the Demographic and Health Survey (DHS) ques-
tions. For the present study, we included variables that
were relevant to the Nigerian context as described previ-
ously and our operationalization of autonomy was in four
domains: (i) household decision making; (ii) financial deci-
sion making; (iii) attitude towards domestic violence; and
(iv) couple power relations (Table 1)(22). However, the
2013 NDHS did not include all the individual questions
in some of these domains as was done in the previous sur-
vey. As a result, the household decision making compo-
nent in the present study does not include the question
on who makes decisions on the daily purchase of house-
hold goods. Similarly, the couple power relations compo-
nent lacked questions regarding a woman’s justification in
refusing sex if she is not in the mood or if her husband has a
sexually transmitted infection.

Household decisionmakingwas created from three spe-
cific questions: (i) decisions regarding health care; (ii) the
purchase of major household goods; and (iii) visits to fam-
ily/friends. High household decision making was assigned
to women who made all decisions either alone or jointly,
while low household decision making was assigned to
women who did not participate in all three decisions.
Financial decision making was created from a question
on who made decisions regarding the husband’s earnings.
High financial decision making was assigned to women
who made this decision either alone or jointly, and low
financial decision making assigned to women who were
uninvolved in the decision.

A woman was categorized as having an attitude accept-
ing of domestic violence when she indicated that wife beat-
ing was justified in at least one of any of the following five
circumstances: (i) a wife going out without telling her hus-
band; (ii) neglecting the children; (iii) arguing with her hus-
band; (iv) refusing to have sex with her husband; and
(v) burning food. In instances where respondents speci-
fied that wife beating was not justified for any of the rea-
sons, this response was categorized as having an attitude
not accepting of domestic violence. Couple power rela-
tions was defined by whether a wife is justified in refusing
sex with her husband in specific circumstances (he has sex
with other women). Respondents who indicated that a wife
is justified in refusing sex were classified as having high
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couple power relations. Those not indicating a wife is jus-
tified in refusing sex were classified as having low couple
power relations. Low autonomy as such were instances
where women had low financial decision making, low
household decision making, low power in couple relations
or expressed an attitude accepting of domestic violence.

Covariates considered in the analysis as potential con-
founding variables included child factors, maternal factors
and other household/environmental factors. Maternal fac-
tors were mother’s age, marital status, highest educational
level, maternal BMI and maternal ethnicity. Ethnicity was
categorized into five groups: Igbo, Hausa, Yoruba, Fulani
and Others. Given that geographical areas in Nigeria are
related to ethnicity and region, we did not think it was
further necessary to include information on the religion
and region of study participants. Hausa and Fulani ethnic
groups reside predominantly in northern Nigeria and are
Muslims; whereas Yoruba and Igbo ethnic groups reside
predominantly in the south and are mainly Christians.
Child factors included child gender, timing of breast-
feeding initiation, exclusive breast-feeding and birth order.
Household/environmental factors included the type of
marriage (polygamy/monogamy), metropolitan status
and the household wealth index.

Statistical analyses
The characteristics of the study population by each outcome
were described using weighted percentages. Differences in
the proportion of sociodemographic characteristics and
other predictor variables were tested using the Rao–Scott
χ2 test. Bivariate analyses were performed by computing
crude OR to examine the relationship between predictor
variables and measures of childhood undernutrition. We
created four weighted multivariable logistic regression mod-
els for each measure of child undernutrition by including

variables per the domain they represented. All measures
ofmaternal autonomywere included in eachmodel. The first
model controlled for child-related factors, namely child gen-
der, duration of breast-feeding, exclusive breast-feeding and
birth order. The second model controlled for variables
related to household/environmental factors: type of mar-
riage (monogamy v. polygamy), metropolitan status and
the household wealth index. The third controlled for mater-
nal-related factors: mother’s age, marital status, highest edu-
cational level, maternal BMI and ethnicity. The full and final
model included all variables representing the three domains
(child, maternal and household factors) and measures of
maternal autonomy. This approach enabled us to examine
the effect ofmaternal autonomy on child undernutrition after
controlling for similar factors. We also explored the potential
interaction of ethnicity and components of maternal
autonomy on childhood undernutrition a priori. However,
we did not find significant interactions and the results are
not reported. OR and their corresponding 95% CI were
reported. All tests were two-sided and conducted using pro-
cedures for complex survey design in the statistical software
package SAS version 9.4. P values of <0·05 were considered
statistically significant.

Results

Sample characteristics
Among 7532 children sampled, 31·4 %were stunted, 29·8 %
were underweight and 25·0 % were wasted. Gender was
equally distributed with 49·9 % of sampled children being
male and 50·1 % female. A larger number of participants
resided in rural compared with urban areas (62·9 v.
37·1 %). The mothers of sampled participants fell largely
into the age category of 20–39 years (85·6 %) and 97·2 %

Table 1 Operationalization of autonomy components

Household
decision
making

1.Who makes decisions regarding
health care?

2.Who makes decisions regarding
purchase of major household goods?

3.Who makes decisions on visits to
family/friends?

High decision making: participated in all
decisions (made decisions alone or
jointly)

Low decision making: did not
participate in all three decisions

Financial
decision
making

1.Who makes decisions regarding
husband’s earnings?

Participated in decision (made decision
alone or jointly)

Did not participate in decision

Domestic
violence
acceptance

1. Is wife beating justified if a wife goes
out without telling her husband?

2. Is wife beating justified if she neglects
the children?

3. Is wife beating justified if she argues
with her husband?

4. Iswife beating justified if she refuses to
have sex with her husband?

5. Is wife beating justified if she burns the
food?

Domestic violence acceptance: justified
under any circumstances

Domestic violence non-
acceptance: not justified for any
of the reasons

Couple power
relations

1. Is wife justified in refusing sex with
her husband if he has sex with other
women?

High power in couple relations: yes Low power in couple relations: no
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of mothers were married. Almost half of the children had
mothers who had received no formal education (46·2 %)
or lived in homes classified as having poor wealth index
(43·8 %). Although 63·8 % of mothers were of normal
weight, 22·8 % were overweight or obese and 13·3 %
underweight. About 72 % of sampled children had mothers
who reported minimal involvement in household decision
making, 74 % had mothers who reported minimal involve-
ment in financial decision making and 62 % had mothers
who reported accepting domestic violence. Also, approxi-
mately 28 % of mothers of sampled children had low power
in couple relations.

Table 2 shows the sociodemographic characteristics of
mothers and children in the study by child’s nutritional sta-
tus. The prevalence of undernutrition was higher among
children with mothers who were less than 20 years of
age, poor, uneducated, Hausa or Fulani, underweight
and resided in rural areas. Furthermore, undernutrition
was prevalent among male children, children who started
breast-feeding late (>1 h after birth), were not exclusively
breast-fed and were the sixth or higher child in the family.
These differences were statistically significant.

Childrenwhowere stunted, underweight or wastedwere
more likely to have mothers who had low household deci-
sion making (79·2, 79·8 and 76·2%, respectively; P < 0·001),
low financial decisionmaking (80·5, 81·3 and 77·8 %, respec-
tively;P≤ 0·001) and high couple power relations (76·7, 77·8
and 75·9%, respectively; P < 0·001). These differences were
statistically significant. However, there were no statistically
significant differences in all outcome measures among chil-
dren with mothers who showed an attitude accepting of
domestic violence (P = 0·73, 0·56 and 0·95 for stunting,
underweight and wasting, respectively).

Association between maternal autonomy and
child undernutrition
Table 3 shows the unadjusted and adjustedORwith 95 %CI
for the association between components of maternal
autonomy and indices of undernutrition. From the unad-
justed results, women who were classified as having low
involvement in the household decision making process
were 79 % more likely to have stunted children
(OR = 1·79; 95 % CI 1·54, 2·08), 38 % more likely to have
children who were wasted (OR = 1·38; 95 % CI 1·18,
1·60) and 86 % more likely to have underweight children
(OR = 1·86; 95 % CI 1·59, 2·18) compared with mothers
who participated in decisions regarding the household
before adjusting for differences across study groups. This
association persisted, although slightly attenuated, after con-
trolling for differences in the characteristics of the sampled
children across the two groups. Further adjustment for
household and maternal differences across study groups
completely attenuated the association on all three outcome
measures. Financial decision making was significantly asso-
ciatedwithmeasures of undernutrition before accounting for

group differences. Women who did not participate in deci-
sions regarding their partner’s finances were 66 and 75%
more likely to have children who were stunted (OR = 1·66;
95% CI 1·43, 1·92) and underweight (OR = 1·75; 95 % CI
1·50, 2·04), respectively. They were also 29% more likely
to have children with signs of wasting (OR = 1·29; 95% CI
1·10, 1·51). Our adjustedmodels showed that the association
persisted but weakened after controlling for child- and
household-related factors. However, the inclusion of mater-
nal-related variables completely attenuated the association
across all outcome measures.

There was no difference in the crude OR of all three out-
come measures between women with low and high accep-
tance of domestic violence. However, after controlling for
differences between study groups, women with high accep-
tance towards domestic violence (low autonomy) were
approximately 18 and 14% less likely to have stunted
(OR = 0·82; 95% CI 0·71, 0·94) and underweight children
(OR = 0·86; 95% CI 0·75, 0·99), respectively. Additionally,
couple power relations had an inverse association with child
undernutrition. Women who were classified as having low
power in couple relations (low autonomy) were 31% less
likely to have children with signs of stunting (OR = 0·69;
95% CI 0·60, 0·79), 25% less likely to have children who
were wasted (OR = 0·75; 95% CI 0·65, 0·87) and about
37% less likely to have children who were underweight
(OR = 0·63; 95% CI 0·54, 0·74). The association was main-
tained across all adjusted models for wasting (OR = 0·83;
95% CI 0·72, 0·97). However, in other measures of under-
nutrition, the association was completely attenuated after
controlling for maternal related characteristics.

Although some components of maternal autonomy were
not associated with indices of undernutrition in our final
adjusted models, some sociodemographic factors retained
significance. Table 4 shows the results from the full and final
models for each measure of undernutrition. These models
include components of maternal autonomy and child-,
maternal- and household-related factors. Factors which
increased the likelihood of childhood stunting include lack
of exclusive breast-feeding (OR = 1·73; 95% CI 1·47, 2·03),
low-income households (OR = 1·53; 95 % CI 1·17, 1·95), lack
of any formal education (OR = 1·59; 95 % CI 1·09, 2·30), and
Fulani (OR = 1·6; 95 %CI 1·2, 2·15) or Hausa (OR = 2·55; 95%
CI 2·09, 3·11) women. Similar factors increased the likelihood
of wasting. Women with a lack of any formal education
(OR = 1·67; 95 % CI 1·14, 2·45), underweight (OR = 1·39;
95% CI 1·14, 1·71) and Hausa mothers (OR = 1·27; 95 % CI
1·04, 1·55) were more likely to have children with signs of
wasting. Underweight children were more likely to have ini-
tiated breast-feeding>1 h after birth (OR = 1·25; 95 %CI 1·08,
1·45), come from a polygamous home (OR = 1·19; 95% CI
1·03, 1·37), have underweight mothers (OR = 1·32; 95 % CI
1·1, 1·58), have mothers with no formal (OR = 2·17; 95%
CI 1·41, 3·34) or insufficient education (OR = 1·74; 95 % CI
1·16, 2·61 for primary education; OR = 1·57; 95 % CI 1·09,
2·26 for secondary education), and be Fulani (OR = 1·71;
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Table 2 Distribution of sociodemographic characteristics of the study population by children’s undernutrition status in Nigeria (n 7532); 2013
Nigerian Demographic Health Survey†

Wasting Underweight Stunted

Yes (%) No (%) P value Yes (%) No (%) P value Yes (%) No (%) P value

Household decision making‡
Low 76·2 69·9 <0·001 79·8 68·0 <0·001 79·2 68·0 <0·001
High 23·8 30·1 20·2 32·0 20·8 32·0

Domestic violence acceptance‡
Low 38·3 38·2 0·95 38·9 37·9 0·56 38·6 38·0 0·73
High 61·7 61·8 61·1 62·1 61·4 62·0

Financial decision making‡
Low 77·8 73·1 0·001 81·3 71·3 <0·001 80·5 71·4 <0·001
High 22·2 26·9 18·7 28·7 19·5 28·6

Couple power relations‡
Low 24·1 29·8 <0·001 22·2 31·0 <0·001 23·3 30·7 <0·001
High 75·9 70·2 77·8 69·0 76·7 69·3

Marital status
Not married 2·3 3·0 0·07 1·2 3·5 <0·001 1·2 3·6 <0·001
Married 97·7 97·0 98·8 96·5 98·8 96·4

Maternal age (years)
15–19 8·1 6·5 0·05 8·9 6·0 <0·001 9·0 5·9 0·001
20–29 48·3 51·6 46·8 52·5 49·5 51·4
30–39 35·3 34·6 35·5 34·5 33·0 35·6
40–49 8·3 7·3 8·7 7·0 8·5 7·1

Maternal education
None 55·7 43·0 <0·001 62·9 39·1 <0·001 63·6 38·2 <0·001
Primary 17·3 19·5 16·1 20·2 15·6 20·5
Secondary 22·2 29·8 18·1 32·1 17·3 32·8
More than secondary 4·7 7·6 2·9 8·6 3·5 8·5

Wealth index
Low income 49·7 41·9 <0·001 56·8 38·4 <0·001 59·0 36·9 <0·001
Average income 16·7 19·4 16·2 19·8 17·2 19·4
High income 33·6 38·7 27·0 41·8 23·9 43·6

Ethnicity
Fulani 9·5 7·5 <0·001 10·3 7·0 <0·001 10·0 7·0 <0·001
Hausa 43·3 31·8 54·1 26·5 53·6 26·1
Igbo 9·1 12·2 5·3 14·0 5·1 14·3
Yoruba 9·0 14·3 7·3 15·4 7·5 15·5
Other 29·1 34·3 23·0 37·2 23·8 37·1

Metropolitan area
Urban 35·6 37·6 0·27 31·2 39·5 <0·001 27·2 41·6 <0·001
Rural 64·4 62·4 68·8 60·5 72·8 58·4

Maternal BMI
Underweight 12·7 8·4 <0·001 13·2 7·9 <0·001 11·6 8·5 <0·001
Normal weight 69·0 67·3 71·2 66·2 72·0 65·7
Overweight 15·0 17·3 12·5 18·5 12·6 18·6
Obese 3·3 7·0 3·1 7·4 3·8 7·2

Marriage type
Monogamy 64·7 71·4 <0·001 60·7 73·5 <0·001 61·9 73·3 <0·001
Polygamy 35·3 28·6 39·3 26·5 38·1 26·7

Sex of the child
Male 52·3 49·2 0·06 53·5 48·5 0·001 53·1 48·5 <0·001
Female 47·7 50·8 46·5 51·5 46·9 51·5

Breast-feeding initiation
Immediately/within 1 h 33·0 35·0 0·21 29·0 36·9 <0·001 29·9 36·7 <0·001
After 1 h 67·0 65·0 71·0 63·1 70·1 63·3

Exclusive breast-feeding
Yes 21·9 20·7 0·36 20·4 21·2 0·55 16·4 23·1 <0·001
No 78·1 79·3 79·6 78·8 83·6 76·9

Birth order
First 15·9 18·6 0·02 16·6 18·5 <0·001 16·5 18·6 <0·001
Second/third 31·7 33·4 28·0 35·1 30·0 34·3
Fourth/fifth 24·1 23·4 23·8 23·5 23·4 23·7
Sixth or higher 28·3 24·5 31·6 22·9 30·1 23·4

†Percentages represent weighted percentages; P values are from Rao–Scott χ2 test.
†Low and high refer to low and high autonomy groups, respectively.

2284 N Agu et al.

https://doi.org/10.1017/S1368980019000818 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019000818


95% CI 1·28, 2·29) or Hausa (OR = 2·45; 95 % CI 1·99, 3·02).
Ibo and Yoruba mothers were less likely to have children
with stunting, wasting and underweight. Finally, female chil-
dren were less likely than males to show signs of under-
nutrition across all three indices.

Discussion

Summary of results
Our study examined the association between components
of maternal autonomy and measures of early childhood
undernutrition. We found that women’s attitudes towards
domestic violence and power in couple relations were
associated with early childhood undernutrition in
Nigeria. The association between other components of
maternal autonomy, such as household and financial deci-
sion making, and child undernutrition were completely
attenuated after controlling for differences in the socio-
demographic characteristics of mothers. This suggests that
sociodemographic factors may serve asmajor common fac-
tors for childhood undernutrition as well as financial and
household decision making components of maternal

autonomy. The significance of maternal sociodemographic
factors was further highlighted by the persistent association
of maternal education and ethnicity with all three measures
of undernutrition. This further highlights the association of
sociodemographic factors with childhood undernutrition
and maternal autonomy.

Importance of results
Unexpectedly, women who were accepting of domestic
violencewere less likely to have childrenwhowere stunted
or underweight. Similarly, women with low power in cou-
ple relations were less likely to have children who were
wasted. To the researchers’ knowledge, the association
between domestic violence acceptance and child under-
nutrition has not been examined in Nigeria. Additionally,
our findings have not been documented in studies in other
countries, which demonstrated either a positive association
between acceptance of domestic violence and child under-
nutrition(22) or found no association(10,13,20,23).

The association between women’s attitude towards
domestic violence acceptance and stunting was strongest
when household factors were included in themodel. A post

Table 3 Crude and adjusted odds of maternal autonomy factors and measures of early childhood undernutrition in Nigeria (n 7532); 2013
Nigerian Demographic Health Survey

Model 1 Model 2 Model 3 Model 4 Model 5

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

Outcome 1: Stunting
Domestic violence acceptance†
Low (ref. = high) 0·98 0·86, 1·11 0·88* 0·77, 1·00 0·79* 0·69, 0·90 0·87* 0·76, 0·99 0·82* 0·71, 0·94

Couple power relations†
Low (ref. = high) 0·69* 0·60, 0·79 0·72* 0·63, 0·84 0·74* 0·64, 0·86 0·91 0·79, 1·05 0·92 0·79, 1·06

Financial decision making†
Low (ref. = high) 1·66* 1·43, 1·92 1·27* 1·10, 1·48 1·20* 1·03, 1·41 1·05 0·88, 1·25 1·06 0·89, 1·26

Household decision making†
Low (ref. = high) 1·79* 1·54, 2·08 1·57* 1·34, 1·84 1·17 0·99, 1·39 0·87 0·72, 1·04 0·86 0·71, 1·03

Outcome 2: Wasting
Domestic violence acceptance†
Low (ref. = high) 1·00 0·87, 1·14 0·93 0·81, 1·07 0·91 0·80, 1·05 0·89 0·78, 1·02 0·91 0·79, 1·04

Couple power relations†
Low (ref. = high) 0·75* 0·65, 0·87 0·77* 0·66, 0·89 0·78* 0·67, 0·90 0·84* 0·72, 0·97 0·83* 0·72, 0·97

Financial decision making†
Low (ref. = high) 1·29* 1·10, 1·51 1·09 0·92, 1·29 1·05 0·89, 1·24 1·04 0·87, 1·25 1·01 0·84, 1·21

Household decision making†
Low (ref. = high) 1·38* 1·18, 1·60 1·29* 1·09, 1·52 1·22* 1·02, 1·45 0·99 0·82, 1·19 1·00 0·84, 1·21

Outcome 3: Underweight
Domestic violence acceptance†
Low (ref. = high) 0·96 0·83, 1·10 0·89 0·77, 1·03 0·84* 0·73, 0·97 0·88 0·77, 1·01 0·86* 0·75, 0·99

Couple power relations†
Low (ref. = high) 0·63* 0·54, 0·74 0·68* 0·58, 0·79 0·69* 0·58, 0·81 0·84 0·72, 1·00 0·85 0·72, 1·00

Financial decision making†
Low (ref. = high) 1·75* 1·50, 2·04 1·31* 1·11, 1·55 1·23* 1·04, 1·46 1·11 0·92, 1·34 1·08 0·90, 1·31

Household decision making†
Low (ref. = high) 1·86* 1·59, 2·18 1·57* 1·32, 1·86 1·29* 1·07, 1·56 0·90 0·74, 1·09 0·91 0·74, 1·11

Ref., reference group.
Model 1, crude
Model 2, adjusted for child factors: child’s gender, birth order, early initiation of and exclusive breast-feeding.
Model 3, adjusted for household factors: household income, type of marriage and metropolitan status.
Model 4, adjusted for maternal-related factors: maternal age, marital status, BMI, ethnicity and educational level.
Model 5, full model including all variables.
*P < 0·05.
†Low and high refer to low and high autonomy groups, respectively.
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hoc stratified analysis between household wealth index,
domestic violence acceptance and stunting showed that
women of low income with non-stunted children were
more likely to have low autonomy, accepting domestic vio-
lence (data not shown). In other words, the association
between domestic violence and stunting might be driven
by the significant association among women from
low-income households. As such, we speculate that in
the cultural context of Nigeria, it could be that spouses of
women who expressed attitudes that demonstrated low
power in their households favoured these women more
by increasing their access to resources. This underscores
the importance of further qualitative studies and future
quantitative studies that explore the interaction between

socio-economic characteristics and components of mater-
nal autonomy in Nigeria. Stunting is indicative of chronic
undernutrition, wasting indicative of acute undernutrition
and underweight indicative of both(6). It can be inferred that
domestic violence acceptance has a sustained association
with chronic undernutrition, while power in couple relations
has a sustained association with acute undernutrition.

The possible influence of information bias and effect
modification on these findings should also be considered.
Information bias may have existed during data collection,
when questions that assessed the domains of maternal
autonomy associated with power dynamics were asked.
While questions that assessed exposure to domestic violence
were askedonly in circumstanceswhere the respondentwas

Table 4 Full models showing adjusted odds of factors associated with measures of early childhood undernutrition in Nigeria (n 7532); 2013
Nigerian Demographic Health Survey

Stunting Wasting Underweight

OR 95 % CI OR 95 % CI OR 95 % CI

Domestic violence acceptance†
Low (ref. = high) 0·82* 0·71, 0·94 0·91 0·79, 1·04 0·86* 0·75, 0·99

Couple power relations†
Low (ref. = high) 0·92 0·79, 1·06 0·83* 0·72, 0·97 0·85 0·72, 1·00

Financial decision making†
Low (ref. = high) 1·06 0·89, 1·26 1·01 0·84, 1·21 1·08 0·90, 1·31

Household decision making†
Low (ref. = high) 0·86 0·71, 1·03 1·00 0·84, 1·21 0·91 0·74, 1·11

Birth order
First (ref. = sixth or higher) 0·95 0·74, 1·22 0·90 0·69, 1·18 0·98 0·74, 1·29
Second/third (ref. = sixth or higher) 0·96 0·78, 1·19 1·07 0·86, 1·33 0·90 0·72, 1·12
Fourth/fifth (ref. = sixth or higher) 0·97 0·80, 1·18 1·07 0·88, 1·31 0·99 0·81, 1·20

Exclusive breast-feeding
No (ref. = yes) 1·73* 1·47, 2·03 0·95 0·82, 1·10 1·13 0·95, 1·33

Child’s gender
Female (ref. = male) 0·75* 0·66, 0·85 0·85* 0·74, 0·97 0·73* 0·65, 0·83

Time of breast-feeding initiation
After 1 h (ref. = immediately/within 1 h) 1·12 0·96, 1·29 1·04 0·90, 1·21 1·25* 1·08, 1·45

Type of residence
Rural (ref. = urban) 0·95 0·79, 1·15 0·78* 0·65, 0·95 0·71* 0·58, 0·86

Wealth index
Low income (ref. = high income) 1·53* 1·20, 1·95 0·86 0·68, 1·10 1·13 0·88, 1·44
Average income (ref. = high income) 1·23 0·97, 1·55 0·78 0·61, 1·00 0·92 0·73, 1·15

Type of marriage
Polygamous (ref. = monogamous) 1·10 0·95, 1·26 1·13 0·98, 1·30 1·19* 1·03, 1·37

Maternal BMI
Underweight (ref. = normal) 0·99 0·82, 1·20 1·39* 1·14, 1·71 1·32* 1·10, 1·58
Overweight (ref. = normal) 0·89 0·74, 1·08 0·91 0·75, 1·10 0·81* 0·68, 0·98
Very obese (ref. = normal) 0·88 0·64, 1·21 0·53* 0·37, 0·75 0·61* 0·43, 0·87

Education attainment
None (ref. = more than secondary) 1·59* 1·09, 2·30 1·67* 1·14, 2·45 2·17* 1·41, 3·34
Primary (ref. = more than secondary) 1·20 0·83, 1·73 1·33 0·92, 1·91 1·74* 1·16, 2·61
Secondary (ref. = more than secondary) 1·13 0·82, 1·56 1·15 0·82, 1·59 1·57* 1·09, 2·26

Ethnic groups
Fulani (ref. = others) 1·61* 1·20, 2·15 1·21 0·92, 1·59 1·71* 1·28, 2·29
Hausa (ref. = others) 2·55* 2·09, 3·11 1·27* 1·04, 1·55 2·45* 1·99, 3·02
Ibo (ref. = others) 0·68* 0·51, 0·92 0·95 0·75, 1·22 0·65 0·48, 0·87*
Yoruba (ref. = others) 0·96 0·74, 1·25 0·68* 0·52, 0·89 0·74* 0·56, 0·97

Marital status
Not married (ref. = married) 0·63* 0·41, 0·97 1·07 0·77, 1·49 0·67 0·43, 1·05

Mother’s age
<20 years (ref. = 40–49 years) 1·16 0·78, 1·73 1·09 0·72, 1·63 1·06 0·72, 1·57
20–29 years (ref. = 40–49 years) 1·01 0·75, 1·35 0·83 0·63, 1·10 0·84 0·63, 1·14
30–39 years (ref. = 40–49 years) 0·95 0·73, 1·24 0·94 0·73, 1·21 0·99 0·77, 1·26

Ref., reference group.
*P < 0·05.
†Low and high refer to low and high autonomy groups, respectively.
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alone, this was not clear for questions assessing acceptance
of domestic violence and perceptions of power in couple
relations. As such, individuals may have given answers that
they felt would be more pleasing to their husbands or other
familymembers in instanceswhen theywere not alone at the
time of questioning. Data collection strategies should
address these biases. Future qualitative studies should
explore contextual factors and household dynamics that
may be influential to children’s nutritional status among this
population to improve understanding of study findings.

In the present study, socio-economic and demographic
variables such as maternal education and ethnicity were
major factors associatedwith Nigerian children’s nutritional
status. Specifically, women of Hausa ethnicity and less edu-
cated households were more likely to house undernour-
ished children than others. This confirms findings from a
study that focused on feeding practices among different
ethnic groups in Nigeria(30). Feeding practices that differ
by ethnicity include foods introduced at weaning as well
as the timing of weaning across the three major ethnic
groups. It has been postulated in the literature that inappro-
priate weaning may be an important contributor to under-
nutrition(31–33). More detailed research should be
conducted to explore the role of ethnicity in determining
child undernutrition in Nigeria to pinpoint areas for inter-
vention. The significant association between education
and child undernutrition in the present study confirms find-
ings from an extensive body of literature(17,18).

Implications for policy and practice
These findings underscore the need for policies and pro-
grammes that target child undernutrition to prioritize
socio-economic factors as well as women’s status when
designing interventions. The UN recently adopted a set
of sustainable development goals which focus on satisfying
current needs. Goals 1, 2, 4 and 5, which aim to end poverty
and hunger, promote quality education and gender equal-
ity, respectively, will directly impact child undernutrition
according to study findings. Furthermore, another consid-
eration is the role that attitudes play in impacting health. For
the present study, the ability to make household and finan-
cial decisions was not associated with child nutritional sta-
tus. Instead perceived power differentials were associated
with children’s nutritional status in an inverse relationship.
This implies that policies to improve child nutrition in
Nigeria may benefit from utilizing a theoretical framework
focused on attitudinal change. Education can also play a
mediating role in creating more positive gender attitudes.
There is a need to emphasize preventive elements in cur-
rent Nigerian nutritional policies, including a focus on
addressing socio-economic factors that are associated with
undernutrition. Effective interventions that have been imple-
mented in other countries include increasing access to food
through food-aid programmes and the provision of ready-to-
use supplementary foods(34,35). Policies that support pilot-

testing and subsequent nationwide implementation of these
or similar approaches could improve access to food for chil-
dren with families that have limited access to financial
resources or means to purchase these foods. Furthermore,
these policies should include strategies to ensure that the
population who needs to use these food access points is
being reached. Another recommendation is a need to revise
existing policies to increase opportunities for strategies such
as maternal education and empowerment to be targeted
towards high-risk groups for child undernutrition such as
low-income families, families residing in northern Nigeria
and other identified groups.

Findings from the present study also have implications
for practice. It is important to consider a holistic interven-
tion approach to child undernutrition. Integratingmaternal,
newborn and child health interventions at the clinical level
as well as encouraging opportunities for clinical and
public health collaborative care will assist in reducing child
undernutrition. The primary care setting is often the first
point of diagnosis of child undernutrition in Nigeria
through screening/monitoring of child growth and devel-
opment as well as treatment of acute cases. However, after
treatment, there is usually no follow-up for these children.
Development of systems to link at-risk families who have
been identified by the paediatrician to relevant social ser-
vices and educational platforms may lead to improved
child nutritional status.

Research implications that emerge from the present
study include a need to ensure privacy during data collec-
tion for questions that may be sensitive to the particular
population being surveyed. For example, in a society that
is largely patriarchal like Nigeria is, a culture of subser-
vience is idealized in households and endorsed by society.
Women who have beliefs that are contrary to these may be
less than willing to share these views if other people are
present during data collection. Although cross-sectional
quantitative studies help to examine associations between
indices of maternal autonomy and child undernutrition,
causality or temporality is difficult to prove in these studies.
Exploratory qualitative studies can shed more light on
sociocultural factors like autonomy, especially since there
is no consensus in the literature on how to operationally
define autonomy for different cultures. These in-depth stud-
ies can providemore information onwhywomenwhowere
not accepting of domestic violence were seen to have
stunted children and why those with low power in couple
relations were more likely to have children who were
wasted. To further understand the contextual factors respon-
sible for undernutrition in Nigeria, future studies can focus
on ethnic groups that were identified herein to quantitatively
examine or qualitatively explore points for interventions.

Strengths and limitations
The strength of the present study is in the use of a large and
nationally representative data set in the conduct of our
analysis. This enhances the generalizability of our findings.
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Furthermore, the study builds on the existing body of liter-
ature on the role of maternal autonomy on childhood
undernutrition in Nigeria, by performing a comprehensive
examination of the relationship between the four compo-
nents of maternal autonomy and three indices of early
childhood undernutrition in Nigeria.

Because this was an analysis of secondary data, wewere
limited to the information collected by the 2013 NDHS and
could not observe the impact or moderation effects of
unmeasured factors. These unmeasured factors include
concurrent and/or past domestic violence victimization,
quality of couples’ relationship, weaning practices and spe-
cific nutrition knowledge among mothers. Further limita-
tions of the present study include those inherent with
cross-sectional analysis, such as the inability to establish
causation and the lack of a standardizedmeasure for mater-
nal autonomy. The lack of a consistent measure limits the
ability of studies to comprehensively and consistently
investigate outcomes that may be related to maternal
autonomy. The lack of a standardized measure of maternal
autonomy limits the ability to generalize and compare find-
ings across and among populations. However, the ques-
tions used in deriving the domestic violence and
household decision making components of maternal
autonomy in our study performed well on the Cronbach
α test of internal consistency and reliability.

Maternal autonomy, in the present study, referred to a
woman’s decision making ability and control over resour-
ces as well as her perceived power within the home. Thus,
variables related to maternal autonomy domains, including
household decision making (decisions related to health
care, visits to family and friends, purchase of major house-
hold goods), financial decision making (decisions related
to husband’s earnings) and perceived power dynamics
(attitude towards domestic violence and couple power
relations), that were present in the DHS data set, were uti-
lized for the current analyses. Although these variables are
in concordance with maternal autonomy as defined in the
present study, there may be other aspects of these domains
of maternal autonomy that are relevant to the study but
which were unavailable in the data set. Specifically, more
questions could have been asked in each domain.
Furthermore, providing opportunities to obtain contextual
information for questions asked could have improved the
measurement of these domains. For instance, the previous
DHS had more questions that assessed couple power rela-
tions. The previous version of the survey operationalized
power in couple relations based on whether a wife is jus-
tified in refusing sex with her husband under three circum-
stances: (i) he has sex with other women; (ii) he has a
sexually transmitted infection; and (iii) she was tired or
not in the mood. However, only one of these questions
were included in the current version of the DHS that we
analysed. Similarly, the domain of financial decision mak-
ing comprised only one question. Having more questions
in the domain of financial decision making, as has been

done in other studies(13,15), could have provided an
improved measurement of the domain.

Sociodemographic factors were significant predictors of
child undernutrition in the present study. Some previous
studies have included sociodemographic variables as com-
ponents of maternal autonomy. In creating a measure for
maternal autonomy, it may be important to include specific
sociodemographic variables that play a role in women’s
ability to purchase food such as wealth. Another limitation
is the possibility of measurement bias that may have
occurred as acceptance of domestic violence is largely nor-
malized in some Nigerian cultures and society.

The present study comprehensively investigated the
association between maternal autonomy and various indi-
ces of undernutrition in early childhood in Nigeria. Study
strengths include the large sample size and the study
design. The study design took account of the cultural con-
text of Nigeria with regard to gender norms and differential
feeding practices and adds to the body of literature that
examines the association between maternal autonomy
and child undernutrition.

Conclusion

The present study set out to understand the role maternal
autonomy played in determining early childhood nutri-
tional status within the cultural context of Nigeria.
Decision making variables were not associated with under-
nutrition; however, variables that were related to the power
dynamics within the home seemed to have an unexpect-
edly inverse association with child undernutrition. This
by no means implies that programmes should neglect to
include interventions that promote maternal autonomy.
Interventions should be targeted towards subgroups of
women such as those who perceive that they have a higher
power within low-income homes.
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