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Abstract
Improving the health and well-being of mothers and children is a priority worldwide. The present study aimed to examine the coexistence and correlates of
malnutrition among mothers and under-five child pairs using Tanzania Demographic Health Survey 2015–16 data. Height-for-age, height-for-weight and
weight-for-age Z-scores were used to assess the nutritional status of children, while body mass index was used to assess the nutritional status of mothers.
Correlates of forms of malnutrition were assessed using multinomial logistic regression. Among 8083 pairs, 40⋅9 % were normal, 30⋅3 % were underweight,
17⋅5 % overweight and 11⋅3 % had double burden of malnutrition. The risk of being underweight is highest among the pairs with; children aged 13–59
months (relative risk ratio (RRR) = 2⋅33) and children with small birth weight (RRR = 2⋅67). Overweight is highest among pairs with; mothers aged 35–49
(RRR = 3⋅36), mothers with secondary education and above (RRR = 1⋅85), fathers aged 35+ (RRR = 1⋅38), professional fathers (RRR = 4⋅10) and richer
households (RRR = 2⋅06). The double burden of malnutrition is highest among pairs with; children with small birth weight (RRR = 2⋅76), from rural
households (RRR = 1⋅24) and from richer households (RRR = 1⋅41). There is a coexistence of forms of malnutrition among mothers and under-five
child pairs in Tanzania. The study recommends using multidimensional approaches such as double-duty action for nutrition to eradicate all forms of
malnutrition.
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Introduction

For the past four decades, malnutrition has gained remarkable
consideration in the health sector and governments worldwide.
The considerations have stemmed from its impact. Although
malnutrition has several consequences, researchers have
pointed out the most severe outcomes: poor fetal growth,
low birth weight (LBW), short and long-term maternal and
infant morbidity, and mortality(1,2).
Over the years, most studies on nutritional status have

focused on individual-level, either children, adolescents,
women or adults. The nutritional status of women of repro-
ductive age has a significant impact on the nutritional status
of children since there is a link between maternal and child

nutrition. Maternal malnutrition is associated with low birth
weight, stillbirth and maternal mortality(3). A malnourished
mother is more likely to give birth to an undernourished
child who will grow up to be undernourished and hence a
vicious cycle of malnutrition(4). Therefore, it is crucial to
study the nutritional status of mother–child pairs and the asso-
ciated factors to address the coexistence of malnutrition
among mother–child pairs.
Many African countries have managed to reduce malnutri-

tion in children under five; however, the situation is still
worse. Recent statistics indicate that more than 59 million chil-
dren under-five years are stunted, 10 million are fighting to
reduce their weight and 69 million suffer from wasting.
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Despite the decrease in the prevalence of stunting globally, the
number of stunted children in Africa has increased due to
population growth(5).
Tanzania is not excluded from the countries with a high

level of malnutrition. Various reports, including that of
TDHS-MIS presented in 2016, show that 34 % of under 5
years old children are stunted, 5 % are wasted, 14 % are under-
weight and 4 % are overweight. The same document indicates
that stunting is higher in Tanzania (35 %) than in Zanzibar
(24 %). The prevalence of stunting among under 5 years old
children is most elevated in Rukwa (56 %), Njombe (49 %)
and Ruvuma (44 %). The report also indicates that 10 % of
women of reproductive age are underweight while 28 % are
overweight. Hence, the report shows how malnutrition affects
children and women of reproductive age.
There are studies on malnutrition among under 5 years old

across countries(6–9). In addition, some studies have reported
an emerging health problem of the coexistence of forms of
malnutrition among mother–child pairs(10). However, there is
limited research on the nutritional status of mothers and
under-five child pairs living in the same household in
Tanzania. The availability of data on the nutritional status of
under 5 years old children and women of reproductive age
provides an opportunity to use statistical techniques to exam-
ine forms of malnutrition among mother–child pairs jointly.
Therefore, the present study aims to investigate forms of

malnutrition among mothers and under-five child pairs in
Tanzania. The first objective was to examine the prevalence
and coexistence of forms of malnutrition among mother–
child pairs. The second objective was to assess correlates
and risk factors of forms of malnutrition among mother–
child pairs. The study’s goal was to add to our understanding
of forms of malnutrition among mother–child pairs in
Tanzania. Hence, emphasise double-duty action plans for
nutrition to end malnutrition and all its forms simultaneously.

Materials and methods

Data

This study used a cross-sectional research design using the
Tanzania Demographic Health Survey and Malaria Indicator
Survey (TDHS-MIS) 2015–16 data. The survey is the sixth
series of national health surveys conducted in Tanzania
every 5 years. The survey provides updated information on
population, marriage and sexual activity, fertility, family plan-
ning, infant and child mortality, maternal and health care,
child health, nutrition of children and women, malaria, adult
and maternal mortality, women’s empowerment, female geni-
tal cutting and domestic violence. The dataset has nationally
representative information on the nutritional status of 13 376
households. The information includes anthropometric mea-
sures, iodine and anaemia tests for under 5 years old children
and women aged 15–49 years at the time of the survey.
Data collection was sponsored by the Agency for

International Development and coordinated by Macro
International. The data are nationally representative and col-
lected in collaboration with the Tanzanian government
through the National Bureau of Statistics using population

sampling frames. The sampling frame used the Tanzania
Population and Housing Census conducted in 2012, consisting
of a list of enumeration areas covering Tanzania.
With the design, the survey selected 13 376 households.

From the selected households, 10 233 were used to assess
the nutritional status of under-five children and their mothers.
The present study has screened data for mothers and
under-five children with weight and height measurements
available. In addition, the study excluded pregnant mothers
and the pair with measurements beyond reasonable limits.
Therefore, a study used a sample of 8083 mother–child
pairs extracted from TDHS-MIS 2015–16 data, as shown in
Fig. 1.

Variables

Dependent variable. The dependent variable is the nutritional
status of mothers and under-five child pairs as:

Yi =
1
2
3
4

⎧⎪⎪⎨
⎪⎪⎩

⎫⎪⎪⎬
⎪⎪⎭

=
Overweight
Normal
Underweight
Double burdened

⎧⎪⎪⎨
⎪⎪⎩

⎫⎪⎪⎬
⎪⎪⎭

(1)

Body mass index (BMI) was used as an indicator of the nutri-
tional status of mothers. In contrast, height-for-age Z-score
(HAZ), weight-for-height Z-score (WHZ) and weight-for-age
Z-score (WAZ) indicators were used to assess the nutritional
status of the under-five children. A child is considered under-
nourished if stunted, wasted or underweight, and is normal
when it is neither stunted, wasted or underweight. In addition,
the child is stunted, wasted or underweight if HAZ, WHZ and
WAZ is −2 SD below the median of the respective index of the
referenced population.
The BMI categorises a mother’s weight as normal, under-

weight or overweight according to WHO references.

Independent variables. The independent variables include
the following characteristics: sex of a child (male, female),
age of a child (0–2, 3–12, 13–59 months), birth weight of a
child (low if weight < 2500 g, normal and above if weight
≥2500 g), ever experienced fever/diarrhoea 2 weeks prior
the survey (Yes, No). A child is considered to have
diarrhoea if they had at least three loose or liquid stools per
day, breast-feeding status (currently breast-feeding, not
breast-feeding and ≤2 years of age and not breast-feeding
and >2 years of age), ever had the vaccine? (Yes, No) and
age of a mother (<25, 25–29, 30–34 and 35–49). Also, the
highest education level of mother and father (no education,
primary, secondary and above), marital status (single,
married and divorced/separated/widowed) and occupation
status of a mother and father (unemployment, agriculture,
services and manual and professional). The study also
included alcohol consumption habit of a mother (yes, no),
age of a father (below 35 years and 35 years and above),
number of under-five children in the household (1–2 and 3
and above) and family size (less than 5, 5 and above). In

2

journals.cambridge.org/jns
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jn
s.

20
22

.1
03

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jns.2022.103


addition to that, sex of household head (male, female); type of
place of residence (rural, urban); source of drinking water
(improved, unimproved); type of toilet facility (improved,
unimproved) and household wealth (poor, middle and richer).

Data analysis

The study utilised both descriptive and inferential statistical
methods to analyse the data. The analysis of the nutritional sta-
tus of mothers and under-five child pairs was performed in the
STATA version 14 statistical package. Bivariate analysis was
used to determine the explanatory variables that are signifi-
cantly associated with the nutritional status of mothers and
under-five child pairs. Statistically significant variables at α=
5 % were used in a multinomial model to analyse the correlates
and the risk factors of each form of malnutrition among
mother–child pairs. In a multinomial model, normal

nutritional status is used as a reference category for over-
weight, underweight and double burden categories.

Results

The study shows the coexistence of forms of malnutrition
among mothers and under-five children living in the same
families. The results in Fig. 2 show that 40⋅94 % of the
pairs are normal, while 59⋅06 pairs are malnourished.
Among the malnourished pairs, 11⋅25, 30⋅34 and 17⋅48 %
have double burden, underweight and overweight nutritional
status, respectively. In addition, the bivariate analysis showed
that: the age and sex of a child; birth weight; breast-feeding sta-
tus; age and education level of a mother; age and education
level of a father; marital status; occupation status of a mother
and father; the number of under-five children in the

Fig. 1. A diagram showing a sample of 8083 mother–child pairs extracted from the Tanzania Demographic Health Survey (TDHS-MIS 2015–16).
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household; place of residence; source of drinking water; toilet
facility and household wealth are associated with nutritional
status of mother–child pairs.

Risk of underweight among mothers and under-five child pairs

The multinomial logistic regression of underweight among
mothers and under-five child pairs is shown in Table 1, read-
ing from columns headed RRR. It is indicated that mothers
and under-five child pairs with female children are 1⋅13
times less likely to be underweight than those with male chil-
dren. The risk of underweight pairs is highest among the pairs
with children aged 13–59 months (2⋅33 times more likely) than
those aged 0–2 months. The pairs with children born with
small weight are 2⋅67 times more likely to be underweight
than those born with average or larger weights. Mothers and
under-five child pairs with children who have received at
least one vaccination are 1⋅24 times more likely to be under-
weight than pairs with children who have never received any
vaccine. The pairs with mothers aged 25–29 years are 1⋅25
less likely to be underweight than the pairs with mothers
aged <25 years. It is revealed that the mothers’ profes-
sional/managerial occupation status reduces the risk of under-
weight pairs whereby the pairs are 2⋅08 times less likely to be
underweight than the pairs with unemployed mothers. The
pairs with fathers aged 35+ are 1⋅01 times less likely to be
underweight than the pairs with fathers aged <35 years.
Furthermore, the pairs with fathers with secondary education
and above are 1⋅27 times less likely to be underweight than the
pairs with non-educated fathers. It was also observed that
mothers and under-five child pairs from richer households
are 1⋅38 times less likely to underweight than those from
poor households.

Risk of overweight among mothers and under-five child pairs

It is observed in Table 1 that pairs with children aged 13–59
months are 1⋅46 times less likely to be overweight than pairs

with 0–2 months children. The pairs with children who are
not currently breast-feeding and are more than 2 years are
1⋅38 times more likely to be overweight than those who
are currently breast-feeding. It was further revealed that the
pairs with mothers aged 25 years and above have the highest
risk of being overweight than the pairs with mothers aged less
than 25 years. The pairs with mothers aged 35–49 are 3⋅36
times more likely to be overweight than those with mothers
aged 25 and below. Moreover, pairs with mothers with pri-
mary and secondary education and above are 1⋅23 and 1⋅85
times more likely to be overweight than the pairs with mothers
with no education. The results show that the pairs with ser-
vices and manual work mothers are 1⋅1 times more likely to
be overweight than the pairs with unemployed mothers.
Contrary to that, the pairs with agricultural employed mothers
are 1⋅37 times less likely to be overweight than the pairs with
unemployed mothers.
The results show that the pairs with fathers aged 35 years

and above are 1⋅38 times more likely to be overweight than
those with younger fathers. It was further observed that the
pairs with working fathers are more likely to be overweight
than those with unemployed fathers. The highest risk is for
those with professionally employed fathers (4⋅10 times more
likely). The results also reveal that the households with more
than three under-five children, from rural areas and with
unimproved toilets facility are less likely to be overweight.
Contrary to that, non-poor families have the highest risk of
overweight among mothers and under-five child pairs as
shown in Table 1.

Risk of double burden of malnutrition among mothers and
under-five child pairs

Table 1 reveals that the pairs with children born with weight
below average are 2⋅76 times more likely to have a double bur-
den of malnutrition than those born with average or larger
weights. It was also observed that pairs with children who

Fig. 2. Prevalence of forms of malnutrition among mothers and under-five child pairs in Tanzania. Findings from Tanzania Demographic Health Survey show that 41

% of the pairs are normal, 30 % underweight, 18 % overweight and 11 % have double burden of malnutrition.
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are not breast-fed and are at most 2 years have the highest risk
(1⋅16 times more likely) of the double burden of malnutrition
than those who are currently breast-feeding. Moreover, the
pairs with children who received vaccination are 1⋅20 times
more likely to have the double burden of malnutrition than
those with children who never received the vaccination. The
pairs with mothers aged 30 years and above are at the highest
risk of the double burden of malnutrition than the pairs with
younger mothers. Households from rural areas are 1⋅24 times
more likely to have the double burden of malnutrition than
households from urban areas. The results also showed that
mothers and under-five child pairs from more affluent families
are 1⋅41 times more likely to have the double burden of mal-
nutrition than those from middle and poor households.

Discussion

The present study assessed the coexistence of forms of malnu-
trition among mothers and under-five children living in the
same households. It was observed that 11⋅25 % of the house-
holds have both a child and a malnourished mother. The
prevalence is lower compared with that of a study conducted
in Indonesia(11) but higher than the prevalence observed by a
study conducted in India(12).
Results show that pairs with female children have the lowest

risk of underweight than those with male children. This finding
is different from findings on sex differences in nutritional status
in Rwanda(13), Senegal(14) and Kenya(15). However, it is consistent
with a study in Gaza Strip(16), Pakistan(17) and Sub-Saharan
Africa(18). In addition, studies found that differences in this is
due to their biological differences in morbidity in their early stages
of life(18,19). This may also be the same reason why a pair with
female children have an increased risk of being underweight.
Multinomial logistic regression shows that pairs with

mothers having secondary education and above are more likely
to be overweight than those with no education. Also, those
with fathers with secondary education are less likely to be
underweight. Studies have found that being overweight is asso-
ciated imbalance between calories intake and calories
expended(20). A high-income environment is associated with
higher calories intake, and a higher education level is related
to a high-income environment. This may also apply to our
study that the pairs with mothers/fathers with secondary edu-
cation and above are associated with a higher intake of calories
and hence increased risk of overweight. However, the findings
of the present study are contrary to the findings of the study
conducted in Uganda(20) and found no relation between mal-
nutrition and parental education.
It is further observed that pairs from poor households have

a higher risk of being underweight while pairs from wealthier
families have the highest chance of being overweight and dou-
ble burdened pairs. Similarly, studies in South Africa and
Kenya found that mothers and children from wealthier wealth
quintiles are at the highest risk of the double burden of mal-
nutrition(21,22) compared with those from poor wealth quin-
tiles. Contrary, a study in Sri Lanka found no significant
association between income and the double burden of malnu-
trition(23). Wealthy households may be associated with reduced

risks of being underweight because they have enough
resources to address the nutritional needs of their members.
Findings show that having an employed mother is asso-

ciated with a reduced risk of being underweight among the
pairs. Furthermore, a pair with a mother with professional/
managerial work is most likely associated with a reduced risk
of underweight than those with unemployed mothers. These
findings are similar to the study conducted in Ethiopia(24),
which reports that stunting, wasting and underweight are pri-
marily observed in children with unemployed mothers. This
may be because employment increases economic gain and
positively impacts dietary intake and anthropometry of the
pairs. The pairs with employed parent(s) might have adequate
access to good nutrition as compared with the pairs with
unemployed parent(s).
Furthermore, a pair with mothers working in agricultural

activities are associated with a reduced risk of being over-
weight. This may result from physical exercises involved in
agricultural activities as the job is labour-intensive. Therefore,
farming activities can help burn calories and prevent overweight.
Also, having a father with professional work is associated with
an increased risk of overweight among the pairs. This further
indicates that malnutrition affects all households regardless of
the parent’s employment status.
It is observed that being from a rural residence reduces the

risk of being overweight while it increases the risk of the dou-
ble burden of malnutrition among the pairs. This shows that
both rural and urban areas are at risk of malnutrition among
the pairs. Rural areas are affected by being underweight and
double burden of malnutrition, while urban areas are affected
by overweight. Previous studies on thirty-five developing
countries(25) also found that rural residency is associated
with poor nutritional status. This may be because the rural
residence is related to the low standard of living(26), resulting
in poor nutritional status.

Conclusion

Sustainable Development Goal 2 emphasises that countries
and stakeholders should work together to end hunger and
all forms of malnutrition. Each socio-economic status is
affected by different forms of malnutrition. Lower social eco-
nomic is affected by being underweight, while higher socio-
economic status is affected by the overweight and double bur-
den of malnutrition. Hence, strategies to eradicate malnutrition
in Tanzania should consider all forms of malnutrition to avoid
the future increase in the prevalence of overweight and double
burden of malnutrition in households. Households from
higher socio-economic status should not be ignored in strat-
egies to eradicate malnutrition. Emphasis should be placed
on double-duty action plans. Strategies to eliminate all forms
of malnutrition, such as providing education on healthy eating,
should be provided to all households to improve the health
status of all family members.
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