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ABSTRACT
Background  Contextual factors, especially where 
people live, has been linked to various health 
outcomes, therefore, there is an increasing focus on its 
implication for policies and implementation of health 
interventions. Polygyny is a widespread practice in 
sub-Saharan Africa that also reflects socioeconomic 
and sociocultural features. This study investigated the 
association between polygynous context and risk of 
undernutrition.
Methods  Recent Demographic and Health Surveys 
involving 350 000 mother–child pairs from 32 sub-
Saharan African countries conducted between 2010 and 
2018 as of March 2020, were analysed using relevant 
descriptive and 3-level multilevel logistic regression 
modelling. Undernutrition among under-5 was defined 
as underweight, stunting and wasting using the 
WHO Multicentre Growth Reference Study. Odd Ratio 
(OR) at 95% credible interval was used to report the 
associations.
Results  The prevalence of contextual polygyny varied 
widely across the 32 sub-Saharan African countries, 
the lowest (0%) found in one of the regions in South 
Africa and the highest (52%) in one of the regions in 
Uganda. Underweight, stunting and wasting were lowest 
in Uganda (3.5%, 9.3%–1.27%, respectively), stunting 
was highest in Mozambique (37.1%) while wasting 
was highest in Niger (7.7%). Furthermore, the results 
showed that the contextual prevalence of polygynous 
practice exacerbates the risk of underweight (1.003 
(0.997–1.008)) and wasting (1.014 (1.007–1.021)) 
among under-5 children, even when gender inequality 
and sociodemographic indicators were adjusted for. 
Polygyny was negatively associated with stunting 
though not significant; multiple births had the strongest 
and positive association with the risk of undernutrition 
among under-5 children in sub-Saharan Africa.
Conclusions  This study further corroborates the strong 
influence of contextual factors on health outcomes—
which is undernutrition in this study. In addition to 
specific interventions aimed at reducing the prevalence 
of undernutrition, broader strategies that will address 
contextual issues are required.

BACKGROUND
Improving the health and well-being of 
under-5 children has been one of the long-
standing global health priorities, especially 
during the Millennium Development Goal 
era1–3 and the current Sustainable Develop-
ment Goals (SDGs). Besides, child nutrition 
and growth have remained some of the most 
popular fields in maternal and child health 
research and policymaking, both in health 
and development dimensions.4 Evidence 
has shown over the years that early develop-
ment of children, especially within the first 
5 years of life, has short-term and long-term 
impacts on health and development in adult-
hood.4 5 Increased susceptibility to infectious 
diseases and non-communicable diseases, and 

Key questions

What is already known?
►► Undernutrition remains a major public health issue in 
many parts of sub-Saharan Africa.

►► Evidence has shown that contextual factors influ-
ence health outcomes, and sometimes, they have 
greater impact than individual-level factors in shap-
ing health outcomes.

What are the new findings?
►► Contextual prevalence of polygyny is significantly 
associated with risk of underweight and wasting 
among under-5 children.

►► Socioeconomic development and cultural norms 
are the likely underlying factors for the observed 
associations.

What do the new findings imply?
►► In order to effectively tackle underweight and wast-
ing in sub-Saharan Africa, multifaceted interventions 
aimed at improving socioeconomic development 
and equality, especially those linked with polygyny, 
should be prioritised.
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cognitive development have been linked to early-stage 
development, thus, there are emphases on nutrition and 
growth during these critical periods.6–8

Undernutrition is the term used to describe an indi-
vidual who is unable to maintain good health and 
well-being due to insufficient intake of energy and nutri-
ents.9 10 Different indicators and proxy measures are 
being used to assess and measure nutritional status in 
research. However, the most commonly used ones are 
the anthropometric measures such as weight, length in 
combination with age and sex.11 12 Currently, undernu-
trition is estimated to contribute nearly 45% of death 
among under-5 children globally; with about 155 million 
stunted and 52 million wasted.9 10 The impact of under-
nutrition is more pronounced in low-income and 
middle-income countries especially in South Asia and 
sub-Saharan Africa. According to the most recent esti-
mates by the WHO, more than one-third and one-quarter 
of children that experience stunting and wasting, respec-
tively, live in Africa.9 13–15 Furthermore, undernutrition is 
largely a medical and social disorder, therefore, its causes 
are multifaceted. Poor dietary intake, poor hygiene, 
infections and diseases that affect children, food insecu-
rity, economic deprivation, and other social and cultural 
norms have been identified as direct and indirect causes 
of undernutrition in children.16–18

Meanwhile, the concept of polygyny and how it is 
linked to health and development outcomes have been 
in the literature for a while.19–24 Polygyny is when a 
man marries more than one wife at the same time; it is 
a common feature in many sub-Saharan African coun-
tries.25 26 The implication of this practice for individuals 
and children in such unions has been explored, especially 
for children, where significant health and nutritional 
deficiencies have been observed. Survival disadvantage 
is, therefore, phenomenal among children from polyg-
ynous families.23 27–29 One of the underpinning theories 
that has been used to explain the link between child 
health outcome and polygynous families is dilution and 
scarcity of resources in setting where such are usually 
practised.24 29

Previous researches have shown that settings in which 
polygyny is predominantly practised are usually different 
from where it is seldomly practised in terms of demo-
graphics, sociocultural and socioeconomic parame-
ters.22 30 31 Existing literature on the short-term and 
long-term implications for children that grew up in polyg-
amous family has treated polygyny as an individual or at 
most family characteristics. In the real sense, the concept 
and practice of polygyny transcend beyond individual 
or family characteristics; the practice is deeply rooted 
in sociocultural norms and constructs and dominant in 
settings where this is popularly practised.30–33 Therefore, 
the contextual prevalence of polygynous practice may 
also be useful to understand the pattern of undernutri-
tion in settings where it is commonly practised.

In this paper, considering the interlinkage between 
contextual prevalence of polygyny, sociocultural and 

economic factors, we hypothesised and tested the 
following hypotheses: first, that undernutrition is posi-
tively associated with the contextual prevalence of 
polygyny irrespective of individual family structure. 
Second, indicators for sociocultural and socioeconomic 
development will explain this association. Third, we also 
hypothesised that the prevalence of contextual polygyny 
will constrain the risk of undernutrition between families 
practising polygyny and monogamy.

METHODS
Study design
This study is based on secondary dataset from the Demo-
graphic and Health Surveys (DHS) of 32 African coun-
tries conducted between 2010 and 2018. DHS is national 
representative data on demographic, environmental, 
socioeconomic, nutritional and health indicators from 
about 90 low-income and middle-income countries. Iden-
tical data are usually collected across all countries with 
very high response rates, 98% on average. Consequently, 
the datasets can be easily matched and used suitably for 
multilevel analysis across multiple countries.

The sampling approach used by DHS across all countries 
involves three-stage stratified cluster design. DHS uses 
the existing sampling frame in each country, usually the 
census enumeration, stratifies them either by geograph-
ical regions or urban and rural, and randomly select clus-
ters with probability proportional to size of household 
listing. Finally, 20–30 households are randomly selected 
from the clusters; face-to-face interviews are conducted 
with family heads and eligible women to collect data 
on their birth history and other relevant data. Details 
of the data collection procedure have been published 
elsewhere.34

Data collected are based on recall by household heads 
and women. The dataset used for this study was limited 
to births that occurred within 5 years to the most recent 
survey. As this helps us to reduce possible recall error, 
this step is also important because of our outcome vari-
ables; underweight, stunting and wasting as indicators for 
undernutrition. The dataset used for this study consisted 
of 315 751 mother–child pairs within 5 years preceding 
the survey (see table 1 for detailed information on coun-
tries, survey year and key variables used in this study) The 
flow chart as required by Strengthening the Reporting of 
Observational Studies in Epidemiology is in figure 1 and 
the checklist is included as supplemental material.

Outcome variable
Following the WHO Multicentre Growth Reference 
Study—which provides a single and comparable standard 
for the description of children’s (under 5 years) physio-
logical growth,35 underweight children were categorised 
as weight-for-age z-score below −2 SD with stunt children 
categorised as height-for-age z-score below −2 SD. Also, 
children whose z-score of weight-to-height was less than 
−2 SD from the median of the WHO reference group 
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were categorised as experiencing wasting. Therefore, 
underweight, stunting and wasting were defined as a 
binary outcome; a child takes a value of 1 if z-scores are 
below −2 SD and 0 if otherwise.

Determinant variables
Based on our hypotheses, polygyny was the key deter-
minant variable in this study. Therefore, subnational 
regions, which are usually political, administrative and 
geographical districts, as defined by each country, were 
used as a contextual unit of focus in the multilevel 
analysis. Using the child-recode dataset, aggregate (%) 

of women’s report of each regional-level variable was 
computed as explained in table 1.

Individual-level variables
The key individual-level variable in this study was family 
structure because of its link to the third hypothesis of our 
study; it was computed from three questions from the 
surveys. Mothers were asked about their marital status 
(currently married, divorced, separated, widows and 
never married). Currently married women were subse-
quently asked if they were cowives and finally, all unmar-
ried women were asked if they were cohabiting. These 
responses were used to compute family structure. In addi-
tion to this, a set of robust individual (mother and child) 
level standard variables, informed by previous under-
nutrition research, were included as controls. Mother’s 
level variables included completed years of education 
by mother; mother’s wealth factor as constructed by the 
DHS; if the mother is a Muslim or not and age at birth 
of the focal child. The child’s level variables included 
preceding birth interval, gender, birth order and if a 
child is the first-born or not.

A cross-level interaction variable was computed using 
the regional prevalence of polygyny with family structure; 
this was to operationalise the third hypothesis; to test if 
the contextual prevalence of polygyny conditions the rela-
tionship between family structure and undernutrition as 
measured by underweight, stunting and wasting. Finally, 
we also controlled for country-specific variables such as 
study year and Human Development Index (HDI).

Statistical analyses
Descriptive analyses were conducted involving both 
dependent and independent variables; they were 
presented in percentages and means as shown. We applied 
household weight to the dataset to account for over or 
under sampling, and to make the data representative of 
each country. Missing responses were less than 5% and 
were removed from the analysis. A box plot was used to 
graphically show the variation in regional prevalence of 
polygyny across the 32 sub-Saharan African countries as 
shown in figure 1. By leveraging the hierarchical nature 
of our dataset, multivariable multilevel logistic regression 

Table 1  Brief description of regional-level variables

Variables Description

Regional-level prevalence of polygyny The regional percentage of mother–child pair in each region that reported living 
in a polygynous marriage. Polygyny is defined as being in former/legal marriage 
or consensual union with at least one other woman.

Regional-level rurality The regional percentage of mother–child pair that reported rural as their place of 
residence.

Regional access to electricity The regional percentage of mother–child pair that reported living in a household 
with access to electricity.

Regional-level gender equality The regional ratio of female-to-male educational attainment by region. This was 
computed by adopting the United Nation’s Gender Index.49

Figure 1  The Strengthening the Reporting of Observational 
Studies in Epidemiology flow chart. DHS, Demographic and 
Health Surveys.
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was used to examine and test our hypotheses (see equa-
tion I).

logit (Dtijk)= β1Xijk + β2Yjk + β3Zk+uj + νk

Dtijk is the odd that an under-5 child (I) in a family (j) 
in region (k) experienced undernutrition (measured by 
underweight, stunting and wasting). Xijk is the child-level 
covariates, Yjk is the family-level covariates and Zk is the 
regional-level covariates, uj is the random effect at family-
level and νk is the regional-level random effect.

Prior to the multilevel analysis, we assessed multicol-
linearity with the Variance Inflation Factor (VIF). In the 
multilevel analysis, we built six different logistic models 
to test our hypotheses systematically; a 3-level model for 
binary outcome reporting undernutrition (as under-
weight, stunting and wasting) was specified in each model. 
Model I was an empty model that is, without any indepen-
dent variable; this allowed us to ascertain if the variance 
at family (level 2) and subregional (level 3) level is signif-
icant. Model II was specified to examine the relation-
ship between the contextual prevalence of polygyny and 
undernutrition (as measured by underweight, stunting 
and wasting) while controlling family structure and the 
control variable. In models III and IV, we included socio-
economic development indicators (rurality and access to 
electricity) and regional-gender inequality, respectively, 
to examine how they affect model II. Model V involved a 
combination of the variables in models III and IV. Finally, 
in model VI, which also was the full adjusted model, we 
included the cross-level interaction variables between 
family structure and contextual prevalence of polygyny 
while country-level variables (study year and HDI) were 
included in the adjusted variables.

OR at 95% credible interval was used to report the 
associations between the variables. We also explored 
measures of variation using the intraclass correlation, 
also called variance partition coefficient (VPC). This 
allowed us to measure the percentage of undernutri-
tion in sub-Saharan Africa related to family or regional 
level factors. All the analyses were performed using the 
‘runmlwin’ command in Stata36 and using the Bayesian 
Markov Chain Monte Carlo procedure.

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

RESULTS
Descriptive
The analyses involved 315 751 mother–child pairs (level 
1), ranging from 2685 in Lesotho to 28 818 in Nigeria. Of 
the 315 751 under-5 children, 32 755 (10%) were under-
weight, 60 513 (19%) were stunted and 13 699 (4.3%) 
were wasted. Table  2 shows the individual country’s 
contribution to this prevalence. As shown in figure  2, 
there was wide variation in the prevalence of polygyny 
in sub-Saharan African countries. Countries such as 
Cameroon and Mali had about 7% regional prevalence 

of polygyny in one region and as high as about 40% in 
another region.

Further descriptive characteristics (at individual, 
family and country-level) of under-5 were presented in 
table 3. From the pooled sample, the average prevalence 
of women in polygynous union by region was 22.2%, 
most of the mother–child pairs lived in rural regions 
(69.6%) and monogamous families (52.4%). Only a few 
had access to electricity (28%), and approximately 20% 
lived in polygynous families. Mother–child pairs charac-
terised by contextually poor socioeconomic development 
indicators and gender inequity were more concentrated 
in highly polygynous settings (see table  3). In these 
contextual differences, family structure, household size, 
maternal age at birth and maternal wealth were functions 
of the prevalence of polygyny.

Multilevel analysis
Tables 4–6 provide estimates from the multilevel logistic 
regression models on the risk of undernutrition. In 
model I from each table, there were significant variations 
in the regional prevalence of underweight (1.584 (1.467–
1.709)), stunting (1.43 (1.352–1.515)) and the highest 
regional variance in wasting (1.637 (1.504–1.782)) across 
the subnational region.

Model II across the three tables aimed to test the first 
hypothesis with undernutrition. When individual family 
structures and sets of control variables at family and 
child levels were adjusted for, under-5 children living in 
regions with a higher prevalence of polygyny were signifi-
cantly more likely to experience undernutrition. Each 
unit increase in regional prevalence of polygyny was asso-
ciated with 0.7% increased risk of underweight (p<0.01) 
and 1.4% increased risk of wasting (p<0.001). The associ-
ation in stunting was not significant.

Models III and IV examined the second hypothesis. We 
found that contextual socioeconomic development indi-
cators explain the relationship between undernutrition 
and contextual prevalence of polygyny. As an extension 
from model I, we observed a reduced strength of asso-
ciation between underweight (from 0.007 to 0.005) and 
contextual prevalence of polygyny but increase for wasting 
(from 0.014 to 0.015). Also, the relationship between the 
contextual prevalence of polygyny and underweight was 
attenuated (from 0.007 to 0.006) when gender inequality 
was controlled for in model IV; similar observation was 
made with wasting (from 0.014 to 0.013). When the indi-
cators for both gender inequality and socioeconomic 
development in model V were simultaneously adjusted, 
an increased risk of underweight (although insignificant) 
was found, while the strength of association remained the 
same for wasting.

The fully adjusted model (model VI) included an 
interaction term while simultaneously controlling for all 
other variables including study year and HDI. The results 
showed that at the inclusion of the interaction term, 
the increased risk of underweight and wasting observed 
among under-5 children from polygynous family became 
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negative (0.954 (0.833–1.092) and 0.799 (0.645–0.989), 
respectively). In addition, we found a positive interac-
tion between the contextual prevalence of polygyny and 
family structure. Under-5 children in polygynous families 
(vs monogamous) in regions with low (1%) prevalence of 
polygyny will have 4.6% reduced risk of underweight and 
20% reduced risk of wasting. On the other hand, under-5 
children from regions with a high prevalence of polygyny 
(52%) will likely experience 27% and 36% increased risk 
of underweight and wasting, respectively.

Concerning stunting, the first hypothesis was null, as 
the prevalence of polygyny was negatively associated with 
stunting; so other hypotheses were not explored (see 

table 3). Finally, we found that some family and child-level 
variables are independently associated with the risk of 
undernutrition as measured by underweight and wasting. 
Under-5 children born as twins had the strongest relation-
ship with both underweight (138%) and wasting (75%). 
Also, children from higher wealth quartile households 
had a 52% lower risk of underweight and 29% decreased 
risk of wasting. Furthermore, children born to mothers 
under 20 years were more than 10% likely to experi-
ence underweight and 41% more likely to experience 
wasting. Also, female children were less likely to expe-
rience underweight and wasting. The multicollinearity 
test revealed that none of the independent variables 

Table 2  Description of DHS data by countries, survey year and percentage of undernutrition indicators

Country Year Total Underweight Stunting Wasting

1. Angola 2016 12 726 9.78 18.62 2.56

2. Benin 2018 12 180 16.10 30.25 5.13

3. Burkina Faso 2010 13 441 12.09 16.62 7.43

4. Burundi 2017 12 203 14.26 26.86 2.52

5. Cambodia 2014 6863 14.73 20.50 6.12

6. Cameroon 2011 10 011 6.90 15.86 2.85

7. Chad 2015 16 483 19.37 25.58 8.45

8. Comoros 2012 2887 12.02 22.90 9.63

9. Congo 2012 8435 6.90 14.19 2.90

10. DR Congo 2014 16 575 11.27 21.45 3.84

11. Cote d'Ivoire 2012 6670 7.00 14.32 3.39

12. Gabon 2012 5213 5.33 14.64 2.63

13. Gambia 2013 7486 7.43 10.69 4.84

14. Ghana 2014 5407 5.51 9.65 2.46

15. Guinea 2018 6873 8.40 15.55 4.38

16. Kenya 2014 19 346 12.73 26.10 5.28

17. Lesotho 2014 2685 5.47 16.91 1.71

18. Liberia 2013 6471 7.51 15.16 3.23

19. Malawi 2016 15 746 3.92 11.41 1.04

20. Mali 2018 8903 17.79 24.81 9.15

21. Mozambique 2011 9858 12.37 37.09 4.90

22. Namibia 2013 3870 5.56 9.33 3.20

23. Niger 2012 11 293 14.98 17.72 7.71

24. Nigeria 2018 28 818 8.61 14.22 2.67

25. Rwanda 2015 7324 4.33 18.08 1.06

26. Senegal 2017 11 042 15.93 18.50 9.29

27. Sierra Leone 2013 9819 6.64 15.62 3.88

28. South Africa 2016 2900 2.21 9.90 1.03

29. Tanzania 2016 9139 13.43 32.87 4.78

30. Togo 2014 6374 8.38 14.12 3.64

31. Uganda 2016 13 493 3.56 9.27 1.27

32. Zimbabwe 2015 5217 7.30 24.19 3.28

 � Total/average 315 751 9.62 18.53 4.26

DHS, Demographic and Health Surveys; DR, Democratic Republic.
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were highly correlated (VIF mean=1.35, maximum=1.53, 
minimum=1.31). Finally, according to the VPC, 22.8%, 
21.9% and 25% of variation in underweight, stunting 
and wasting could be attributed to regional-level factors 
while, 40.8%, 44.1% and 42.5% were attributed to family-
level factors.

DISCUSSION
The overarching aim of this study was to investigate the 
contextual prevalence of polygyny in 32 sub-Saharan 
African countries and its association with increased risk 
of undernutrition as measured by underweight, stunting 
and wasting—based on the WHO’s classification. We 
found compelling evidence that showed that contextual 
prevalence of polygyny is strongly associated with under-
nutrition in sub-Saharan African countries and this asso-
ciation was influenced by socioeconomic and sociocul-
tural indicators.

In the descriptive result, wide variations in the regional 
prevalence of polygyny across sub-Saharan Africa was 
reported. Countries such as South Africa, Burundi, 
Cambodia, Rwanda and Malawi had the lowest and 
smaller variation in regional prevalence of polygynous 
practice. Guinea, Burkina Faso and the Gambia had the 
highest (with average above 40%). Countries such as 
Nigeria, Mali and Cameroon were sub-Saharan African 
countries with the widest variation in regional preva-
lence of polygyny (see figure  2). Previous research on 
the prevalence and distribution of polygynous marriage 
in Africa has reported similar findings. Polygyny belt was 
the term used to describe the regions of Africa (spanning 
from Senegal to Tanzania) with the highest prevalence of 
polygyny by one of the early researchers on the practice 

of polygyny in Africa.22 More recent studies37 38 have simi-
larly reported wide variation in the practice in Africa with 
Guinea as the highest.

Similarly, the prevalence of undernutrition varied 
across the 32 sub-Saharan African countries included in 
this study. While the prevalence of stunting was found 
to be highest among these measures (table 2), countries 
such as Senegal, Burkina Faso and Mali had a high prev-
alence of these three measures. Conversely, Namibia, 
Uganda and Mali were countries with the lowest aver-
ages. The most recent estimate of nutrition in the WHO 
Africa region also supports some of these findings.15 39 
One-third and one-quarter of the global prevalence of 
under-5 stunting and wasting are attributable to Africa; 
the recent estimate also showed that it is only in Africa 
that the prevalence of stunting has increased.13 The 
findings have enormous implications on the prospects 
for Mali, Senegal and Burkina Faso to achieve SDG-2 by 
2030. As such, much concerted effort may be required 
from the central government and partner organisations 
to review existing child nutrition policies and incorpo-
rate family structure responsive measures.

We found that the contextual prevalence of polygyny is 
associated with increased risk of undernutrition (under-
weight and wasting); decreasing but insignificant asso-
ciation was observed in stunting of under-5 children. 
Previous studies have established link between living in 
polygynous families and child health outcomes, however, 
with more focus on child mortality.29 38 40 41 Studies have 
also reported that being born into polygamous fami-
lies increases the likelihood of nutritional deficiency 
among under-5 children.28 42 43 These studies corrob-
orate the result of this study as about 4.0% increased 

Figure 2  Distribution of contextual percentage of women in polygyny across the 32 sub-Saharan African countries.
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risk of underweight and about 2.0% increased risk of 
wasting were observed among under-5 children that 
grew in polygynous families. The findings suggest that 
overcoming undernutrition is sometimes beyond the 
capacity of households. Thus, investment in agricul-
ture and expanding economic spheres of households 
through employment opportunities backed by commit-
ment by leadership at the country level can facilitate the 
mitigation of undernutrition in sub-Saharan Africa.44 45 
Adoption of horizontal approach45 whereby policies and 
programmes are implemented at community level, may 
be much beneficial.46 The horizontal approach helps to 
implement nutrition health promotion programmes and 
boost agricultural supply while accounting for the socio-
cultural peculiarities of communities.

Furthermore, we found contextual socioeconomic 
disadvantage (rurality and access to electricity) and 

social norms (gender inequalities) to explain some of 
these associations, especially for underweight. The prac-
tice of polygyny is usually rooted in sociocultural beliefs 
and norms. It is common in socioeconomically deprived 
settings with features such as rurality, low educational level 
and lack of improved water and electricity.29 31 33 37 There-
fore, our findings linking regional prevalence of polygy-
nous practice to undernutrition could be underpinned 
by the fact that the practice is common in socioeconom-
ically deprived areas and other sociocultural constructs 
that might encourage polygyny.30 31 However, one of the 
findings from the study is that stunting has a negative 
association with the contextual prevalence of polygyny. 
The recent estimate by the WHO reported that Africa 
is the only region where stunting was increasing; from 
50% to 60% between 2000 and 2016. This is projected to 
further increase by another 17% before 2050.13 40

Table 3  Descriptive statistics with the pooled sample of characteristics of DHS data in sub-Saharan Africa

Variable Pooled sample Low prevalence
Average 
prevalence High prevalence P value

Total (N) 315 751 15 586 259 019 34 069

Prevalence of polygyny (mean (SD)) 22.20 (13.64) 2.19 (1.11) 19.80 (10.67) 45.57 (2.63) <0.001

Family structure <0.001

 � Polygynous 181 144 (57.4) 11 434 (73.4) 148 098 (57.2) 17 734 (52.1)

 � Monogamy 58 260 (18.5) 239 (1.5) 40 328 (15.6) 14 818 (43.5)

 � Cohabit 40 050 (12.7) 1143 (7.3) 38 275 (14.8) 551 (1.6)

 � Single mother 36 297 (11.5) 2770 (17.8) 32 318 (12.5) 966 (2.8)

 � Rurality (mean (SD)) 69.75 (22.93) 69.23 (24.39) 67.85 (23.86) 81.52 (7.24) <0.001

 � Access to electricity (mean (SD)) 27.93 (24.35) 40.53 (30.32) 28.03 (24.60) 25.31 (17.76) <0.001

 � Gender inequality (mean (SD)) 0.90 (0.48) 1.57 (1.00) 0.89 (0.42) 0.74 (0.28) <0.001

 � Household size (mean (SD)) 7.34 (4.55) 5.77 (2.42) 7.13 (4.15) 9.28 (6.80) <0.001

 � Maternal years of education (mean 
(SD))

4.09 (2.33) 4.05 (1.98) 4.10 (2.34) 3.99 (2.62) <0.001

 � Wealth (%) 105 202 (33.3) 4594 (29.5) 82 869 (32.0) 14 494 (42.5)

 � Poorer 105 331 (33.4) 4888 (31.4) 85 936 (33.2) 12 210 (35.8)

 � Average 105 218 (33.3) 6104 (39.2) 90 214 (34.8) 7365 (21.6)

 � Richer 100 271 (34.5) 241 (1.8) 69 613 (29.2) 25 530 (80.6) <0.001

Maternal age at birth (%) <0.001

 � <20 18 970 (6.0) 590 (3.8) 16 001 (6.2) 2016 (5.9)

 � 20–34 223 141 (70.7) 11 618 (74.5) 182 777 (70.6) 23 865 (70.0)

 � >35+ 73 640 (23.3) 3378 (21.7) 60 241 (23.3) 8188 (24.0)

 � Birth order (mean (SD)) 3.63 (2.38) 2.73 (1.91) 3.60 (2.35) 4.18 (2.58) <0.001

 � Sibship size 4.15 (4.50) 3.09 (3.99) 4.26 (4.54) 3.57 (4.19) <0.001

Preceding birth interval (%) <0.001

 � First-born 66 052 (20.9) 4870 (31.2) 54 506 (21.0) 5441 (16.0)

 � <24 months 53 563 (17.0) 1732 (11.1) 44 346 (17.1) 6408 (18.8)

 � >24 months 196 136 (62.1) 8984 (57.6) 160 167 (61.8) 22 220 (65.2)

 � Kid female=1 (%) 156 781 (49.7) 7815 (50.1) 128 721 (49.7) 16 740 (49.1) 0.070

 � Multibirth (%) 9681 (3.1) 348 (2.2) 8182 (3.2) 968 (2.8) <0.001

DHS, Demographic and Health Surveys.
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As social development marked by urbanisation, migra-
tion, increased women’s education, reduced agrarian and 
declined patrilocal contexts occur across African coun-
tries, we expect that polygyny and its implication on child 
health outcome will subsequently attenuate. This suggests 
that there might be other family and contextual factors 
such as feeding practices or cultural norms surrounding 
child upbringing that facilitate the increasing prevalence 
of stunting in sub-Saharan Africa. We acknowledge that 
our analyses might not fully capture socioeconomic devel-
opment indicators and contextual norms that might be 
drivers for stunting. One of our previous studies showed 
an insignificant association between stunting, as an indi-
cator for malnutrition, and Gross Domestic Product.46 It 
is also noteworthy to mention that there are discussions 
on the misuse and inadequate sensitivity of stunting to 
accurately measure short-term nutrition deficiencies 
especially in low-resource settings.12 45 47

When we included a cross-level interaction term 
between the regional prevalence of polygyny and family 
structure, our findings showed that the increased risk of 
undernutrition associated with under-5 children from 
polygynous families disappeared and switched to a nega-
tive association. More importantly, we found that the 
difference in elevated risk of undernutrition between 
polygamous and monogamous families was amplified in 
settings where polygyny is predominantly practised; 7-fold 
and 11-fold risk of underweight and wasting, respectively.

It is noteworthy that undernutrition is multifaceted and 
affected by a number of factors. For sub-Saharan Africa 
to overcome undernutrition, this study has pointed to 
the need for governments and nutrition-inclined organ-
isations in sub-Saharan Africa to motivate households, 
especially polygynous households to consume nutritious 
meals. To achieve this, sensitisation programmes at the 
household levels may be required. Although contextual 
and other forms of variations exist between and within 
countries, the mass media, especially radio can be used 
to reach the masses with undernutrition education. This 
strategy may be effectual because evidence indicate that 
radio has a wide coverage and is commonly used across 
sub-Saharan Africa.47 48 Moreover, the health sectors can 
collaborate with local government authorities to fashion 
culturally sensitive undernutrition programmes to consci-
entise the populace about the repercussion of undernu-
trition and the need to ensure childhood nutrition.

Strengths and limitations
This study involved large datasets from about 350 000 
mother–child pairs from 32 sub-Saharan African coun-
tries. The DHS data are usually nationally representative; 
therefore, findings from such analyses allow generalisa-
bility. Also, we were able to assess undernutrition using the 
three commonly used indicators: underweight, stunting 
and wasting. Although data quality concerns for anthro-
pometric measures in the DHS data have been raised in 
the past when compared with National Nutrition Survey. 
DHS is readily available and more importantly, it provides Va
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the richest socioeconomic context, central to our study. 
Furthermore, we used a Bayesian approach to compute 
estimates in our model. On the one hand, DHS data are 
based on a cross-sectional design, therefore, associations 
observed do not mean causality. Also, the data were from 
surveys ranging from 2010 to 2018; thus, indicating limi-
tation on the comparability of our data. The survey year 
from each country was different, however, we controlled 
for it in our multilevel analysis.

CONCLUSIONS
The contextual prevalence of polygyny is associated with 
underweight and wasting risk of indicators for under-
nutrition except for stunting. Polygyny at the contex-
tual level has proven to be a major determining factor 
of undernutrition in sub-Saharan Africa. Efforts to end 
undernutrition in sub-Saharan Africa need to prioritise 
family structure of children. This emphasises the impact 
of contextual factors in tackling undernutrition problem 
in sub-Saharan Africa. The study underscores the need 
for governments of sub-Saharan Africa to situate under-
nutrition interventions within contextual parameters as 
well. These efforts may accelerate the prospects of sub-
Saharan African countries in achieving SDG-2 which 
seeks to achieve zero hunger by 2030. For African coun-
tries to achieve SDG-2, more research should be carried 
out on drivers for stunting in sub-Saharan Africa.
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