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ABSTRACT
Objective The study examined high- risk fertility behaviour 
and its association with under- five undernutrition in sub- 
Saharan Africa (SSA).
Design We conducted a cross- sectional analysis of data 
from 32 sub- Saharan African countries’ Demographic and 
Health Surveys. A weighted sample of 110 522 mother- 
child pairs was included in final analysis. Multilevel binary 
logistic regression was used to examine the association 
between high- risk fertility behaviour and undernutrition. 
The results were presented using adjusted odds ratio 
(aOR) with their respective 95% confidence intervals (CIs).
Setting Thirty- two countries in SSA.
Outcome measure Stunting, wasting, and underweight.
Results The pooled prevalence of stunting was 31.3%, 
ranging from 15.0% in Gabon to 51.7% in Burundi. 
Wasting was highest among children from Burkina Faso 
(19.1%) and lowest among those from South Africa 
(1.6%). The overall prevalence of wasting was 8.1%. The 
prevalence of underweight was 17.0%, with the highest 
among children in Niger (37.1%) and lowest in South 
Africa (4.8%). Mothers who gave birth at the age less than 
18 years and those with short birth interval were more 
likely to have their children being stunted, wasted, and 
underweight. The odds of stunting and wasting were high 
among children born to women with high parity. However, 
maternal age at birth more than 34 was associated with 
lower odds of childhood underweight as against those with 
age at birth less than 34.
Conclusion Countries in SSA are encouraged to address 
the issue of maternal age at birth less than 18, high parity, 
and shorter birth intervals in order to meet the Global 
Nutrition targets, which aim to achieve a 40% reduction 
in the number of stunted children under the age of 5 and 
to reduce and maintain childhood wasting to less than 5% 
by 2025.

INTRODUCTION
Globally, child undernutrition in the forms 
of wasting (weight- for height z- score<−2), 
stunting (height- for- age z- score<−2), and 
underweight (weight- for- age z- score<−2) 
continues to be a public health concern as 

closely half of all deaths in children under- 
five are attributable to undernutrition, espe-
cially in the low- and- middle- income countries 
(LMICs).1–4 The aforementioned are all 
nutritional problems affecting most children 
in sub- Saharan Africa (SSA). Wasting occurs 
as a consequence of short- term response to 
inadequate intake or an infectious disease 
episode,5 and can be reversed through 
adequate dietary intake in an environment 
that is free from infectious disease.6 Stunting 
results from inadequate intake of food over a 
long period that may be worsened by recur-
rent infections.7

Sub- Saharan African countries continue 
to battle with child undernutrition despite 
improvement in children’s health in the 
African continent.8 9 Evidence from the 
conclusion of the Millennium Development 
Goals (MDG) indicated a global decline in 
the proportion of underweight children 
from 25% in 1990 to 15% in 2015.10 Never-
theless, this decline was unevenly distributed 
across the regions of the world as nearly 90% 
of all underweight children reside in South 
East Asia and SSA.11 Also, the proportion 
of stunted children had fallen in all regions 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Using a nationally representative dataset allows for 
the generalisation of the current findings to women 
and under- five children in the selected sub- Saharan 
African countries.

 ⇒ Unlike previous studies that have been limited to 
individual countries, this study examined stunting, 
wasting, and underweight simultaneously from the 
sub- regional perspective.

 ⇒ Due to the cross- sectional design of the 
Demographic and Health Survey, causality could not 
be established between high- risk fertility behaviour 
and undernutrition in children.
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except SSA, where the numbers increased by about one- 
third between 1990 and 2013.11 In addition, according 
to the 2015 MDG report, SSA accounted for one- third 
of all undernourished children (under- five) globally 
with approximately 39% stunted, 10% wasted, and 25% 
underweight.10 That is, between 2010 and 2016, under-
nourishment in SSA increased among children under- 
five. Although the prevalence of chronic undernutrition 
is decreasing, the number of stunted children under 5 
years of age is increasing due to population growth in 
SSA. The burden of child wasting in 2017 was 13.8 million 
children, of whom 4 million were severely wasted.12

These findings clearly prove that despite the global 
progress that has been achieved, undernutrition remains 
inadmissibly high in SSA and far from being addressed. 
This might increase the probability of missing the Sustain-
able Development Goal (SDG) on child mortality if the 
risk factors are not dealt with.13 The consequences of 
child undernutrition on children’s health and resilience 
to disease are well established in literature to include: 
impaired cognitive ability and reduced educational devel-
opment, death, poor economic productivity in adulthood, 
and social and economic challenges in disadvantaged 
communities.14 Given the severity of under- five under-
nutrition, studies have identified the factors to include 
maternal age at the birth, maternal education, parity, 
family size, birth interval, and access to healthcare.15–18

Generally, fertility behaviour of women is charac-
terised by birth order and spacing, as well as maternal 
age at birth.19 Therefore, high- risk fertility behaviour 
(HRFB) refers to too- early (<18 years) or too- late (>34 
years) maternal age at delivery, shorter birth interval (<24 
months), and higher parity.20 Although, literature has 
shown that women’s HRFB is an important factor for the 
increased risk of undernutrition among children under- 
five,20 it has received less attention in SSA. To the best 
of our knowledge, existing studies conducted in SSA to 
ascertain the association between HRFB and childhood 
undernutrition have addressed this analysis from a unidi-
mensional approach. For example, Tamirat et al21 exam-
ined the correlation between HRFB and stunting, leaving 
behind wasting and underweight.22 With this dearth of 
empirical literature to support an association between 
HRFB and childhood undernutrition, this study exam-
ined HRFB and its association with under- five stunting, 
wasting, and underweight in SSA.

MATERIALS AND METHODS
Data source and study design
The current study involves a cross- sectional analysis of 
data from 32 Demographic and Health Surveys (DHSs) 
in SSA. The recent DHS from the 32 countries were used 
for the study (table 1). We combined the dataset from 
the 32 countries to help quantify the burden of HRFB 
and undernutrition indicators and this would provide 
an avenue for the design and implementation of inter-
ventions aimed at reducing HRFB and undernutrition 

at the sub- regional level. Child’s Recode (KR) files were 
used to create the study’s data. The DHS is a nationwide 
survey that is conducted in over 85 LMICs.23 Every 5 years, 
data on a number of health indicators, including fertility 
behaviours and undernutrition are collected using a stan-
dardised questionnaire.23 A two- stage cluster sampling 
technique was used to select the respondents. Aliaga 
and Ruilin’s study details the entire sampling and data 
collection process.24 The inclusion criteria in this study 
was countries with most recent datasets published from 
2010 to 2020 that had data on fertility behaviours, under-
nutrition and all other variables of interest in this study. 

Table 1 Description of the study sample

Country Year of survey
Weighted 
sample (N)

Weighted 
percentage 
(%)

Angola 2015–2016 3538 3.2

Burkina Faso 2010 4464 4.0

Benin 2017–2018 7677 6.9

Burundi 2016–2017 4178 3.8

Congo DR 2013–2014 4739 4.3

Congo 2011–2012 2589 2.3

Cote d’Ivoire 2011–2012 2107 1.9

Cameroon 2018 2863 2.6

Ethiopia 2016 6553 2.9

Gabon 2012 1932 1.7

Ghana 2014 1901 1.7

Gambia 2013 752 0.7

Guinea 2018 2212 2.0

Kenya 2014 6023 5.4

Comoros 2012 1276 1.2

Liberia 2019–2020 1959 1.8

Lesotho 2014 1011 0.9

Mali 2018 5437 4.9

Malawi 2015–2016 4007 3.6

Nigeria 2018 7323 6.6

Niger 2012 3033 2.7

Namibia 2013 892 0.8

Rwanda 2014–2015 1346 1.2

Sierra Leone 2019 2657 2.4

Senegal 2010–2011 1943 1.8

Chad 2014–2015 5889 5.3

Togo 2013–2014 2210 2.0

Tanzania 2015–2016 6038 5.5

Uganda 2016 2852 2.6

South Africa 2016 854 0.8

Zambia 2018 6249 5.6

Zimbabwe 2015 3994 3.6

All countries 2010–2020 110 522 100.0
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Hence, countries which had datasets published from 
2010 to 2020 and did not have data on all variables of 
interest in this study were excluded. In the study’s final 
analysis, 110 522 women with children under the age of 
5 were included. This paper was written using Strength-
ening the Reporting of Observation Studies in Epidemi-
ology guidelines.25 Table 1 lists the study sample that was 
used in the analysis.

Measurements
Outcome variable
Three outcome variables were used in the study, all of which 
were generated from the child anthropometric indices. 
Stunting (height- for- age z- scores), ‘wasting’ (weight- for- 
height z- scores) and ‘underweight’ were the variables 
(weight- for- age z- scores). The indices were classified using 
the World Health Organization’s Growth Reference for 
children under the age of 5 (reference standard).26 Based 
on the World Health Organization’s Growth Reference 
standard, the children who had moderate and severe 
forms of each undernutrition indicator were categorised 
as stunted, wasted, and underweight and each indicator 

was coded as ‘1=yes’. Children with normal status in each 
indicator were coded as ‘0=no’.

Key explanatory variable
HRFB was the key explanatory variable. This variable has 
four parameters which consist of age at birth less than 18 
years, age at birth more than 34 years, short birth interval, 
and high parity (more than three children). These vari-
ables have been used in previous studies to examine 
health outcomes.20 27 28

Covariates
A total of 18 covariates were considered in the study. 
These covariates comprise child and mother character-
istics, household factors and contextual factors. The 
covariates were selected based on their availability in 
the DHS dataset. Also, the variables were selected due 
to their significant association with undernutrition from 
previous literature.29–32 The child factors consisted of sex 
of child (male and female), age of the child (<1, 1, 2, 3 
and 4), birth order (First, second to fourth=2, and fifth 
or more=3), and perceived size at birth (large, average, 

Figure 1 Prevalence of undernutrition among children under- five in sub- Saharan Africa.
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and small). Regarding the maternal characteristics, the 
existing coding for educational level (no formal educa-
tion, primary, secondary and higher), employment status 
(yes and no) and postnatal checks within 2 months was 
maintained (yes and no). The recoding for the other 
maternal characteristics includes maternal age (15–19 and 
20–49), antenatal care visits during pregnancy (yes and 
no), place of delivery (home, health facility, and other), 
and marital status (single [married, widowed, separated, 
divorved] and married). The household factors were 
recoded as the source of drinking water (improved and 

unimproved), type of toilet facility (improved and unim-
proved), household size (small, medium, and large), 
exposure to media (yes and no), and type of cooking 
fuel (clean and unclean). We used the already existing 
coding in the DHS dataset for the variables considered 
as contextual factors. The contextual factors were wealth 
status (poorest, poorer, middle, richer, and richest) and 
place of residence (urban and rural).

Data analyses
Stata V.16.0 was used for data extraction, cleaning, 
recoding, and analysis. The analysis was divided into four 
stages. First, a descriptive analysis was conducted to esti-
mate the prevalence of stunting, wasting, underweight, 
and HRFB in each of the countries studied, with the 
results reported in a tabular format using frequencies and 
percentages. A Pearson χ2 analysis was used to examine 
the association between stunting, wasting, underweight 
and HRFB at the second level. A multicollinearity test was 
further conducted to check the relationship between the 
key explanatory variables and covariates. From the test, 
the mean, minimum, and maximum variance inflation 
factor (VIF) were 1.56, 1.01, 4.24, respectively. Hence, 
there was no evidence of high collinearity among the 
variables. This was followed by a regression analysis which 
incorporated all of the significant variables from the χ2 
test. The effect of HRFBs on stunting, wasting, and under-
weight was then examined using a five modelled multilevel 
binary logistic regression. The null model (empty model) 
had only stunting, wasting, and underweight without any 
explanatory variable. Model I contained the key explan-
atory variable and the child characteristics. Model II had 
Model I and maternal factors. Model III contained Model 
II and household level factors. Model IV was fitted to 
consist of Model III and the contextual level variables. 
The regression analysis results were presented using the 
adjusted odds ratio (aOR) and its associated 95% confi-
dence intervals (CIs). The statistical significance level was 
set at p<0.05. To accommodate for the complex sampling 
technique, all the analyses were weighted.

Patient and public involvement statement
Study participants or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
Prevalence of childhood undernutrition in SSA
The pooled prevalence of stunting was 31.3%, ranging 
from 15.0% in Gabon to 51.7% in Burundi. Wasting 
was highest among children from Burkina Faso (19.1%) 
and lowest among those from South Africa (1.6%). The 
overall prevalence of wasting was 8.1%. Regarding under-
weight, the pooled results showed that 17.0% of the chil-
dren were underweight. Out of this, the prevalence was 
high among children from Niger (37.1%) and lowest in 
South Africa (4.8%) (figure 1).

Table 2 Prevalence of high- risk fertility behaviour in sub- 
Saharan Africa

Country

Age at 
birth less 
than 18

Age at birth 
more than 
34

Short 
birth 
intervals

High 
parity

All countries 4.2 18.6 12.8 45.3

Angola 7.2 17.2 17.3 44.4

Benin 2.7 18.6 10.2 45.8

Burkina Faso 2.5 20.6 8.0 51.0

Burundi 1.2 22.9 12.9 48.9

Cameroon 5.2 16.2 16.2 45.1

Chad 6.6 16.4 20.1 57.9

Comoros 2.8 22.1 20.0 46.5

Congo 5.9 17.3 11.1 36.0

Congo DR 4.1 20.5 19.4 52.1

Cote d’Ivorie 6.4 16.2 10.4 43.0

Ethiopia 2.6 19.4 13.8 51.4

Gabon 7.9 17.9 11.4 36.8

Gambia 3.1 18.7 10.5 52.7

Ghana 2.1 23.9 8.7 40.7

Guinea 7.4 19.5 11.3 45.8

Kenya 3.0 18.2 11.6 36.6

Lesotho 3.5 13.4 6.7 20.4

Liberia 5.6 19.7 9.0 42.3

Malawi 5.1 13.3 7.4 37.5

Mali 5.4 18.7 15.4 53.1

Namibia 3.9 18.0 8.7 26.9

Niger 4.4 19.1 17.7 61.3

Nigeria 3.1 21.1 16.1 49.7

Rwanda 1.2 20.8 9.0 35.0

Senegal 3.4 20.0 11.9 46.1

Sierra Leone 4.2 18.7 8.9 40.9

South Africa 4.9 14.5 6.4 15.3

Tanzania 4.1 20.5 12.8 43.2

Togo 2.6 21.1 8.5 41.9

Uganda 3.0 18.0 17.8 47.7

Zambia 5.9 17.7 9.3 42.8

Zimbabwe 3.8 14.9 7.7 31.3
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Table 2 presents the results of the prevalence of HRFB 
among women of reproductive age in SSA. The pooled prev-
alence of age at birth less than 18 years was 4.2%, ranging 
from 1.2% in Rwanda and Burundi to 7.9% in Gabon. Age 
at birth more than 34 years was highest among women from 
Ghana (23.9%) and lowest in Malawi (13.3%) while the 
overall prevalence stood at 18.6%. With short birth inter-
vals, the pooled prevalence was 12.8%, ranging from 6.4% 
in South Africa to 20.1% in Chad. The prevalence of high 
parity was highest in Niger (61.3%) and lowest in South 
Africa (15.3%) with the pooled prevalence being 45.3%.

Distribution of childhood undernutrition among HRFB and 
covariates
Online supplemental table 1 presents the results of 
the bivariate analysis of HRFB, covariates, and child-
hood undernutrition in SSA. Majority (95.8%) of the 
women gave birth at age more than 18. About 8 out of 
10 women gave birth when they were aged less than 34. 

Most (87.2%) of the women had no short birth interval. 
Majority (54.7%) of the women had no high parity. At 
the χ2 analysis, only age at birth less than 18 and age 
at birth more than 34 were not associated with wasting. 
With stunting, all but source of drinking water were asso-
ciated. All the explanatory variables were significantly 
associated with underweight.

Association between HRFB and childhood undernutrition in 
SSA
Stunting
Table 3 shows the results of the association between HRFB 
and stunting. Mothers who gave birth at the age less than 
18 years were more likely to have their children being 
stunted compared to their counterparts whose age at 
birth was greater than 18 years (aOR=1.19; 95% CI 1.09 to 
1.31). The odds of childhood stunting was higher among 
mothers with short birth intervals as against those with 
normal birth intervals (aOR=1.27; 95% CI 1.22 to 1.32). 

Table 3 Association between high- risk fertility behaviour and stunting

Variable Null model Model I Model II Model III Model IV

Age at birth less than 18

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.58*** (1.48–1.68) 1.20*** (1.10–1.31) 1.41*** (1.33–1.51) 1.19*** (1.09–1.31)

Age at birth more than 34

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 0.93*** (0.90–0.96) 0.97 (0.90–1.04) 0.95* (0.91–0.99) 0.96 (0.89–1.03)

Short birth intervals

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.37*** (1.32–1.42) 1.26*** (1.21–1.31) 1.34*** (1.29–1.39) 1.27*** (1.22–1.32)

High parity

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.29*** (1.25–132) 1.10*** (1.05–1.15) 1.14*** (1.11–1.18) 1.06* (1.01–1.11)

Random effect results

  LR test 69.91 
(X=0.0000)

63.35 (X=0.0000) 36.72 (X=0.0000) 35.96 (X=0.0000) 32.19 (X=0.0000)

  Wald χ2 Reference

  Model fitness 743.34*** 9038.02*** 3028.57*** 9782.73***

  Log- likelihood −68 403.885 −63 468.647 −67 126.925 −62 946.772

  AIC 137 550.6 136 819.8 126 997.3 134 293.9 125 981.5

  BIC 137 569.8 136 877.4 127 285.7 134 486.1 126 404.5

  N 110 522 110 522 110 522 110 522 110 522

  Number of groups 1608 1608 1608 1608 1608

Null Model had only the outcome variable with no explanatory variables or covariates.
Model I had the key explanatory variables and child factors (age of child in years, sex of child, birth order and perceived size of child at birth).
Model II contained Model I variables and maternal factors (mother’s age, educational attainment, working status, antenatal visits during 
pregnancy, postnatal check within 2 months and place of delivery).
Model III had the variables in Model II and the household characteristics (wealth status, household size, type of toilet facility, source of 
drinking water, type of cooking fuel and access to media).
Model IV was fitted to contain variables in Model III and the contextual factors (place of residence and country).
*p<0.05, **p<0.01, ***p<0.001.
AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; LR, likelihood ratio.
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Also, maternal high parity was found to be associated with 
higher odds of childhood stunting (aOR=1.06; 95% CI 
1.01 to 1.11).

Wasting
From table 4, maternal age at birth less than 18 was asso-
ciated with higher odds of childhood wasting (aOR=1.17; 
95% CI 1.01 to 1.35) as against those whose age at birth 
was more than 18 years. The likelihood of childhood 
wasting was higher among children born to mothers with 
short birth intervals (aOR=1.16; 95% CI 1.09 to 1.24) and 
high parity (aOR=1.10; 95% CI 1.02 to 1.19) compared to 
their counterparts without short birth interval and high 
parity, respectively.

Underweight
Table 5 shows the results of the association between 
HRFB and childhood underweight. The results showed 
that the odds of childhood underweight was higher 
among women whose age at birth was less than 18 years 

(aOR=1.27; 95% CI 1.14 to 1.41) compared to those 
whose age at birth was more than 18 years. Compared to 
mothers without short birth intervals, children born to 
mothers with short birth intervals were more likely to be 
underweight (aOR=1.30; 95% CI 1.25 to 1.37). Maternal 
age at birth more than 34 was associated with lower odds 
of childhood underweight (aOR=0.90; 95% CI 0.83 to 
0.98) as against those with age at birth less than 34.

DISCUSSION
This study examined the association between HRFB (ie, 
age at birth less than 18 years or more than 34 years, short 
birth intervals, and high parity) and childhood undernu-
trition (ie, stunting, wasting, and underweight) among 
children in selected sub- Saharan African countries. Our 
findings indicated that HRFB was significantly associ-
ated with stunting among children. We found that the 
risk of stunting among children increased with mothers 

Table 4 Association between high- risk fertility behaviour and wasting

Variable Null model Model I Model II Model III Model IV

Age at birth less than 18

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.25*** (1.13–1.39) 1.18* (1.03–1.37) 1.16*** (1.04–1.29) 1.17* (1.01–1.35)

Age at birth more than 34

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 0.93*** (0.88–0.99) 1.03 (0.91–1.16) 0.94* (0.89–1.00) 1.03 (0.91–1.16)

Short birth intervals

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.20*** (1.13–1.28) 1.15*** (1.08–1.23) 1.18*** (1.11–1.26) 1.16*** (1.09–1.24)

High parity

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.29*** (1.23–1.36) 1.10* (1.02–1.18) 1.13*** (1.07–1.19) 1.10* (1.02–1.19)

Random effect results

  LR test 15.70 (X=0.0000) 14.59 (X=0.0001) 10.97 (X=0.0005) 13.21 (X=0.0001) 11.70 (X=0.0003)

  Wald χ2 Reference 163.80*** 3076.71*** 1065.25*** 3290.05***

  Model fitness

  Log- likelihood −31 575.797 −31 494.611 −29 958.761 −31 013.522 −29 818.049

  AIC 63 155.59 63 001.22 59 977.52 62 067.04 59 724.1

  BIC 63 174.82 63 058.9 60 265.91 62 259.3 60 147.07

  N 110 522 110 522 110 522 110 522 110 522

  Number of groups 1608 1608 1608 1608 1608

Null Model had only the outcome variable with no explanatory variables or covariates.
Model I had the key explanatory variables and child factors (age of child in years, sex of child, birth order and perceived size of child at birth).
Model II contained Model I variables and maternal factors (mother’s age, educational attainment, working status, antenatal visits during 
pregnancy, postnatal check within 2 months and place of delivery).
Model III had the variables in Model II and the household characteristics (wealth status, household size, type of toilet facility, source of 
drinking water, type of cooking fuel and access to media).
Model IV was fitted to contain variables in Model III and the contextual factors (place of residence and country).
*p<0.05, **p<0.01, ***p<0.001.
AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; LR, likelihood ratio.
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who gave birth at the age less than 18 years. The result is 
supported by a related study which found that younger 
maternal age significantly increased stunting among chil-
dren by 30%–40%.33 This association could be attributed 
to maternal inexperience and the absence of autonomy 
among younger mothers which results in suboptimum 
feeding practices, thereby exacerbating the risk of 
stunting among their children.33

The likelihood of childhood stunting was higher among 
mothers with short birth intervals as against those with 
normal birth intervals (more than 24 months apart). This 
finding is consistent with studies from Egypt,34 Nigeria35 
and Peru,36 that found a higher risk of stunting among 
children born into shorter birth intervals. Shorter birth 
interval implies that the child will have shorter period of 
breastfeeding as a result of weaning, thereby making them 
more susceptible to stunting. Aligning with earlier findings 
that have found a significant association between parity 
and stunting,37 38 the current study shows that multiparous 
mothers are more probable to have stunted children.

Concerning wasting, maternal age at birth less than 
18, higher parity, and shorter birth interval to signifi-
cantly exacerbate the risk of wasting among children. 
The likelihood of a child becoming wasted was higher 
among mothers who gave birth at an age less than 18 
aligns with a previous study from Ghana that found 
similar results.39 It is important to note that birth 
before age 18 constitutes adolescent or teenage preg-
nancy. Often, teenage mothers tend to be inexperi-
enced and also lack the empowerment ‘to guarantee 
children adequate dietary intake, access to safe water, 
and sanitary conditions’ and these could increase the 
propensity of their children becoming wasted.39 These 
compounded socioeconomic constraints could explain 
why the odds of wasting was higher among this group. 
However, our findings are incongruent with that of 
Madiba et al,40 that found mothers with an age of more 
than 35 years old to have increased odds of being wasted. 
Furthermore, the finding that shorter birth interval 
increases the risk of wasting in children is inconsistent 

Table 5 Association between high- risk fertility behaviour and underweight

Variables Null model Model I Model II Model III Model IV

Age at birth less than 18

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.56*** (1.44–1.68) 1.29*** (1.16–1.42) 1.38*** (1.28–1.49) 1.27*** (1.14–1.41)

Age at birth more than 34

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 0.92*** (0.88–0.97) 0.90* (0.83–0.98) 0.93*** (0.89–0.97) 0.90* (0.83–0.98)

Short birth intervals

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.43*** (1.37–1.49) 1.30*** (1.24–1.36) 1.40*** (1.34–1.46) 1.30*** (1.25–1.37)

High parity

  No Reference (1.0) Reference (1.0) Reference (1.0) Reference (1.0)

  Yes 1.43*** (1.38–1.48) 1.10** (1.04–1.16) 1.21*** (1.17–1.26) 1.07* (1.01–1.13)

Random effect results

  LR test 52.56 (X=0.0000) 45.89 (X=0.0000) 18.90 (X=0.0000) 36.22 (X=0.000) 23.71 (X=0.0000)

  Wald χ2 Reference 787.25*** 6320.40*** 2940.82*** 6721.73***

  Model fitness

  Log- likelihood −51187.916 −50798.731 −47758.575 −49553.248 −47444.553

  AIC 102 379.8 101 609.5 95 577.15 99 146.5 94 977.11

  BIC 102 399.1 101 667.1 95 865.54 99 338.75 95 400.08

  N 110 522 110 522 110 522 110 522 110 522

  Number of groups 1608 1608 1608 1608 1608

Null Model had only the outcome variable with no explanatory variables or covariates.
Model I had the key explanatory variables and child factors (age of child in years, sex of child, birth order and perceived size of child at birth).
Model II contained Model I variables and maternal factors (mother’s age, educational attainment, working status, antenatal visits during 
pregnancy, postnatal check within 2 months and place of delivery).
Model III had the variables in Model II and the household characteristics (wealth status, household size, type of toilet facility, source of 
drinking water, type of cooking fuel and access to media).
Model IV was fitted to contain variables in Model III and the contextual factors (place of residence and country).
*p<0.05, **p<0.01, ***p<0.001.
AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; LR, likelihood ratio.
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with a study conducted in Nigeria30 which reported 
no significant association between birth interval and 
wasting among children. The current finding on the 
association between shorter birth interval and wasting 
may be explained from the perspective that mothers 
might not have benefited sufficiently in terms of time 
to recuperate physiologically from the previous birth.41 
It is also possible that such mothers may have limited 
resources (ie, food, money and time), thereby limiting 
their capacity to meet the nutritional needs of their 
children. Hence, exacerbating the risk of wasting in 
children born to them.

The findings show that age at birth less than 18 years 
and short birth intervals significantly increased the risk of 
underweight. However, maternal age at birth more than 34 
was associated with lower odds of underweight in children. 
The finding is congruent with a study conducted in Ethi-
opia that found that the risk of underweight was low among 
children born to this group of mothers.42 Mothers with 
maternal age at birth more than 34 years are experienced 
with child caregiving and tend to be knowledgeable about 
the nutritional requirements of their child. This outcome 
probably justifies the lower risk of underweight among chil-
dren born to mothers with maternal age at birth more than 
34 years.

Using a nationally representative DHS dataset is one of 
the study’s strengths. The sample in this dataset allows the 
generalisation of our findings to women and under- five 
children in the selected sub- Saharan African countries. 
Unlike previous studies that have been limited to individual 
countries, our study examines stunting, wasting, and under-
weight simultaneously from the sub- regional perspective. 
Nevertheless, due to the cross- sectional design of the DHS, 
the inferences made are limited to associations. Causality 
could not be established between HRFB and undernutri-
tion in children.

Implications for policy
Based on the findings, SSA countries are encouraged 
to prioritise and invest in policies and interventions 
that would facilitate a reduction in HRFB, including 
shorter birth intervals, births before age 18, high parity, 
and births after age 34. Practically, this goal could be 
achieved by improving the accessibility and usage 
of modern contraceptives as a conduit to reduce the 
occurrence of shorter birth intervals, early childbirth 
and multiparity. Educating women about the adverse 
health effects of HRFB would inform their decision to 
refrain from such activities.

CONCLUSIONS
There is a strong association between HRFB and under-
nutrition. However, underweight is significantly related 
with maternal age at birth more than 34, but not stunting 
and wasting. It is critical that the SSA countries included 
in this study address the issue of maternal age at birth less 
than 18, multiparity, and shorter birth intervals in order 

to meet the Global Nutrition targets by 2025. The findings 
underscore the need for country- specific interventions 
that will develop programmes that meet the contextual 
setting of their population.
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