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Abstract
Objective: To examine the association of household type and household compo-
sition with concurrent stunting and overweight in young children from urban and
rural Indonesia.
Design: This study is a secondary data analysis using a nationally representative
cross-sectional survey. Household structure was analysed as household type,
household size, number of working adults, number of dependent adults and chil-
dren, and household head’s gender. We defined ‘concurrent stunting and over-
weight’ as height-for-age Z-score <–2 and weight-for-height Z-score >þ2 based
on WHO growth standards. Multivariable logistic regression to test the aforemen-
tioned association was performed separately for urban and rural areas.
Setting: Data were from Indonesia Basic Heath Research 2013.
Participants: Children aged 2–5 years (n 45 050).
Results: The prevalence of concurrent stunting and overweight children was 5·6 %.
In rural areas, this prevalence differed significantly by household types and the
highest prevalence was among children in nuclear two-parent households
(6·8 %). In rural areas, children in extended households had lower odds of concur-
rent stunting and overweight than those from nuclear households (OR= 0·73, 95 %
CI 0·59, 0·92). In urban areas, household size and number of working adults were
significantly associated with the decreased odds of concurrent stunting and over-
weight in children.
Conclusions:Household structure was associated with children’s concurrent stunt-
ing and overweight in urban and rural regions of Indonesia. The patterns of the
association might differ between urban and rural regions, but no significant inter-
action term was found.
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Double burden of malnutrition has been known as a global
problem. Around 88 % of countries face the overlapping
burden of malnutrition (under- and overnutrition), while
low-middle income countries are the most affected(1).
Nutrition transition, characterised by the population shifts
in dietary and physical activity patterns as the consequence
of rapid economic development and urbanisation, may
explain the double burden problem. The clustering of
stunting and overweight is an indication of individual-level
double burden of malnutrition(2). In Indonesia, among
stunted children (under 5 years old), prevalence of over-
weight was 6·8 %, slightly higher than the prevalence of
overweight among childrenwhowere not stunted (5·1%)(3).
Concurrent stunting and overweight in young children has
been described in other countries. Stunting is a chronic

undernutrition which the process of its development begins
at birth, or even earlier during the fetus stage. Fetal metabolic
adaptation to intra-uterine nutrient-deficient environment
would continue to effect after the fetus is born(4). When they
grow up under favourable environmental conditions which
provide adequate foods, their body failed to adapt to this
mismatch between two different environments which may
lead to overweight(5). It is a puzzlewhymalnutrition coexists
with economic growth and nutrition transition. Socio-
economic status, maternal education level, living in a larger
household, and living in rural areas are well-known risk fac-
tors of children’s concurrent stunting and overweight(3,6–12).
Recently, household structure has been suggested to be an
important factor which might play a role on children’s nutri-
tional status(13,14).
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Previous studies have shown that household structure,
such as nuclear and extended family, was associated with
children’s nutritional status(13–15). Other studies have dem-
onstrated that child’s nutritional status was associated with
the household size as well as the number and type of adults
residing in the household(15). Family environment in which
individuals interact daily has a significant impact on
individuals’ physical and mental growth, particularly
for young children who are not yet in school(16), since
parents and other adults living in the family become role
models of health behaviours, such as food choices and
physical activity(17). Household human capital is impor-
tant for young children’s health, since it can be translated
into either economic support or caregiving, which
directly related to the living condition of the children(13).
The distribution of household resources could happen in
various ways depends on the household context, their
size and composition(15), such as number of children
and adults, the presence of parents, as well as the pres-
ence of other relatives or even non-relative members in
the households.

In Indonesia, family and household structure is chang-
ing with the wider process of demographic transformation.
The change in the household arrangement is both an out-
come and a basis of household economic change(18). The
average household size in Indonesia has dropped gradu-
ally during the last four decades, from 4·9 in 1971 to
3·9 in 2013(18). Nuclear family which consists of parent(s)
and their children is becoming the model of society and
quickly replacing the conventional extended family. Such
trend might create a challenge of family support for young
children and elderly(19). In 1991, the proportion of
extended family was 27·4 %(20) and in 2013, it decreased
to 14·8 %(21). However, the proportion of nuclear family
was also decreased, 68·4 % in 1991(20) to 53·8 % in 2013(21).
This situation could be explained by the increasing share of
other types of household, including single-parent house-
hold and single-headed household since the era of
90s(20). The patterns in the changes of household structure
differed between urban and rural areas because the pattern
of demographic and social changes also differed between
the two regions(20). Migration of productive age population
from rural to urban is one of the reasons that result in
differences in the patterns of change between rural and
urban. Grandfamily is a novel social phenomenon in rural
area where the children’s parents migrate to the city for
work, so that grandparents take care of these left-behind
children(18).

However, few studies have explored the relationship
between household structure and children’s nutritional sta-
tus. The purposes of the present study were to: (i) estimate
the prevalence of concurrent stunting and overweight in
Indonesian children aged 2–5 years and (ii) examine the
association of household structure (household type and
composition) with concurrent stunting and overweight in
young children in urban and rural Indonesia.

Methods

Study design
The study was based on the data of Indonesia Basic Health
Research (Riset Kesehatan Dasar/Riskesdas) conducted in
year 2013. This health survey is a periodic, population-
based, cross-sectional, nationally representative survey
that was initiated since 2007 by the National Institute of
Health Research Development (NIHRD), Ministry of
Health, Indonesia. This survey pointed to collect basic data
and health indicators describing the health conditions at
nationwide, province and district levels. Riskesdas 2013
managed to cover households from all provinces (33 prov-
inces) in Indonesia with response rate of 98·3 % (house-
hold) and 93 % (individual). A multistage systematic
random sampling method consisting of four stages sam-
pling was applied in this survey. First, groups of census
blocks were identified and designated as primary sampling
units. Second, a census block from each primary sampling
unit was identified using a probability proportional to size
design. Third, systematic random sampling of 25 census
buildings from each census block was done. The final stage
was choosing one household from each census building
randomly. All household members, defined as those stay-
ing in the household for the past half-year or more and hav-
ing the same financial source for foods(22), of every selected
household were asked to participate in the survey. The
sampling and methods have been described in detail
elsewhere(2).

The household and individual information were
collected by face-to-face interviews using questionnaire
with the household head or housewives or other house-
hold member who were able to provide information.
Meanwhile, direct measurements of various data, such as
anthropometric data and physical examinations, were also
done for the participants.

Study population
The 1 027 763 participants were aged from 0 months to
75 years in the national survey. This study only focused
on 51 733 children aged 2–5 years. Out of those, 6245 chil-
dren were excluded (were not provided by NIHRD
because of 5817 data with incomplete information and
428 not matched to any household data). Additionally,
438 participants were excluded because they were not
the children or grandchildren of the household head, so
that the focal child’s household type cannot be defined.
Finally, 45 050 children were included into the analysis.
Theminimum agewas chosen at 2 years (24months), since
rapid growth faltering including the stunting process is
more salient before the age of 2 years(23).

Outcome measures
Children nutritional status was measured using the indica-
tor of WHO child growth standard(24). Children’s body
weight was directly measured by well-trained interviewers
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using digital weight scale with a capacity of 150 kg and pre-
cision of 0·1 kg and calibrated on daily basis. Height was
also directly measured using a multi-function brand stadi-
ometer with a capacity of 2 m and a precision of 0·1 cm.
Stunting was defined by height-for-age Z-score <–2, while
overweight was defined by body weight/height Z-score
>þ2. Concurrent stunting and overweight was defined as
the presence of both stunting and overweight in individual.

Exposure measures
Household structure variables were constructed using the
information of householdmember. Head of householdwas
used as a reference to define the relationship of each
household member. Household structure was investigated
by six components: (i) household type; (ii) household size;
(iii) number of working adults in the household; (iv) num-
ber of dependent adults (non-working adults); (v) number
of dependent children; and (vi) gender of the head of the
household.

Household type was categorised as follows: (i) nuclear
two-parent household; (ii) nuclear one-parent household;
(iii) extended household and (iv) grandfamilies. Nuclear
household was defined as household which consist of
parent(s) and children, nodifferentiationwasmadebetween
biological and non-biological children. Extended household
consisted of parent(s), their children, and the presence of
one ormore relatives. Grandfamilies were defined as house-
hold which consist of grandparent(s) and their grandchil-
dren. Household size was calculated by summing the
number of people who usually resided in the household
but did not include thosewhohave left for 6months ormore.
Number of working adults was defined as total number of
household member aged 15 years and older who had occu-
pation, while number of dependent adults is the total num-
ber of household member aged 15 years and older who
were unemployed. These two variables did not include
household member who did not have family relation to
the children, such as housemaid, gardener, driver, etc.
Number of dependent children was calculated by summing
the number of household members aged less than 15 years.
Gender of household headwas defined asmale-headed and
female-headed households.

Confounders
The potential confounders of the association between
household structure and concurrent stunting and over-
weight in children include child’s gender, age of the head
of the household as well as their education level, socio-
economic status as measured by household wealth index
(1 to 5 meaning from poorest to richest) and residency area
(urban/rural). Data on household wealth index were avail-
able from the survey. It was measured from the possession
of durable items using principal component analysis (PCA)
to produce single indicator for economic status. Detail

methods on wealth index determination were described
elsewhere(2).

Statistical analysis
The statistical analysis was performed using STATA version
15. The statistical significance was considered at P-value
≤ 0·05. Descriptive statistics were presented as proportion
for the categorical variables, and mean and standard devia-
tion for continuous variables. Pearson’s chi-squared test
and ANOVA (one-way ANOVA) were performed to assess
the difference of children’s characteristics and nutritional
status between the groups of household type. Taking into
account of the clustering effect at household level, univari-
ate and multivariable logistic regressions with cluster-
adjusted robust standard error were run separately for
urban and rural areas to assess the relationship between
household structure variables and the concurrent stunting
and overweight in children. Additional clustering at district
level is already accounted for in the sampling. We treated
the continuous variables of household size, number of
working adults, number of dependent adults and number
of dependent children as categorical in the logistic regres-
sion model, due to the non-linear relationship between
those variables and the outcome of interest. All of the analy-
seswereweighted to reflect national estimates.Multivariable
models were adjusted for important confounding variables:
age and education level of the head of the household,
household wealth index, residency area, and child’s gender.
Additionally, the analysis for household composition
(household size, number of working adults, number of
dependent adults and number of dependent children) and
gender of the household head was further adjusted for the
household type. Children’s gender did not show any modi-
fication effect on the hypothesised association, so all the
analyses pooled boys’ and girls’ data.

Results

Characteristics of participants
Characteristics of participants according to the household
type are shown separately for urban and rural areas in
Tables 1 and 2, respectively. The majority of children from
both urban and rural areas lived in nuclear two-parent
households. Household head’s characteristics (age, gender
and education level) and socio-economic status were
significantly different between the four household type cat-
egories. In both residency areas, nuclear households
mostly were leaded by younger household head, with
higher proportion of secondary and higher degree of edu-
cation level in nuclear two-parent households when com-
pared with the other household type groups. Meanwhile,
the household heads in the grandfamilies were older
and had higher proportion of lower education level.
Generally, the proportion of low education level of the
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Table 1 Comparison of household and children’s characteristics by household structure in urban areas (weighted analysis)

Characteristics

Household type

P*

Total (n 20 209)
(100 %)

Nuclear 2 parents
(n 15 260)

Nuclear 1 parent
(n 436)

Extended
(n 4404)

Grandfamilies
(n 109)

n % Mean SE Mean SE Mean SE Mean SE

Household type (%) NA
Nuclear 2 parents 15 260 77·6 100 NA NA NA
Nuclear 1 parent 436 1·6 NA 100 NA NA
Extended 4404 20·5 NA NA 100 NA
Grandfamilies 109 0·2 NA NA NA 100

Household size 4·2 0·02 3·4 0·09 6·0 0·06 3·6 1·14 <0·001
Mean 4·6
SE 0·02

No. of working adult 1·4 0·01 0·7 0·06 2·3 0·03 1·1 0·09 <0·001
Mean 1·5
SE 0·01

No. of dependent adult 0·9 0·01 0·7 0·05 1·7 0·03 1·0 0·11 <0·001
Mean 1·0
SE 0·01

No. of dependent children 2·0 0·01 1·9 0·07 1·9 0·03 1·5 0·10 <0·001
Mean 2·0
SE 0·01

Household head’s gender (%) <0·001
Male 19 114 95·5 99·9 13·0 85·8 82·0
Female 1095 4·5 0·1 87·0 14·2 18·0

Household head’s age 38·2 0·12 35·9 0·09 34·8 0·71 47·0 0·34 60·4 1·51 <0·001
Household head’s education (%) <0·001
No education 1759 8·2 6·1 10·8 15·7 19·8
Primary and less 7880 40·4 38·6 50·7 45·7 68·1
Secondary 7934 40·1 43·1 28·9 30·2 7·8
Diploma/university 2636 11·3 12·2 9·6 8·3 4·3

Socio-economic status (%) <0·001
Poorest 1124 4·2 4·1 13·3 3·9 11·4
Poor 2431 11·0 10·5 14·3 12·5 23·3
Middle 4209 21·9 21·5 26·2 23·1 32·4
Rich 5944 33·4 33·8 22·7 32·8 25·4
Richest 6501 29·4 30·1 23·5 27·7 7·4

Children’s gender (%) 0·873
Male 10 354 51·0 50·9 52·2 51·5 46·3
Female 9855 49·0 49·1 47·8 48·5 53·7

Concurrent stunting and overweight (%) 949 4·8 4·9 5·8 4·4 2·0 0·519

NA, not applicable.
*P values from χ2 tests (for categorical variables) or ANOVA (for continuous variables) for comparisons between the groups of household type.
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household head and lower socio-economic status were
higher among rural households than their urban counter-
parts. The majority of households were male-headed.
However, this was not the case for nuclear one-parent
households where themajority of this household typewere
female-headed, 87 % and 79·3 % in urban and rural areas,
respectively.

Household compositions differed significantly by
household type. Extended households tended to have
more people as shown with the higher mean of household
size, and also greater mean of number of working adults
and dependent adults when compared to nuclear house-
holds and grandfamilies. However, nuclear households
had slightly higher mean of number of dependent children
when compared to the other household types.

Figure 1 shows that the prevalence of concurrent stunt-
ing and overweight in children aged 2–5 years is 5·6 % in

the study population. Fig. 1 also suggests that the preva-
lence of this outcome is significantly higher among children
from rural regions than children from urban regions
(P< 0·001). There is evidence of differentials in children
nutritional status by household type, particularly in rural
areas, as we can see in the last row of Table 2, the preva-
lence of concurrent stunting and overweight was higher
among children lived in nuclear two-parent households,
then nuclear one-parent households, followed by children
from grandfamilies and the lowest was among children
from extended households (P< 0·001).

Association between household structure and
concurrent stunting and overweight
Tables 3 and 4 present the results separately for urban and
rural areas, respectively. In rural areas, the result after

Table 2 Comparison of household and children’s characteristics by household structure in rural areas (weighted analysis)

Characteristics

Household type

P*

Total (n 24 841)
(100 %)

Nuclear 2
parents

(n 18 848)

Nuclear 1
parent
(n 717)

Extended
(n 5005)

Grandfamilies
(n 271)

n % Mean SE Mean SE Mean SE Mean SE

Household type (%) NA
Nuclear 2 parents 18 848 76·0 100 NA NA NA
Nuclear 1 parent 717 2·5 NA 100 NA NA
Extended 5005 20·9 NA NA 100 NA
Grandfamilies 271 0·6 NA NA NA 100

Household size 4·4 0·02 3·5 0·08 5·7 0·04 3·5 0·09 <0·001
Mean 4·6
SE 0·02

No. of working adult 1·5 0·01 0·8 0·03 2·4 0·03 1·3 0·07 <0·001
Mean 1·6
SE 0·01

No. of dependent adult 0·8 0·01 0·6 0·04 1·4 0·03 0·6 0·06 <0·001
Mean 0·9
SE 0·01

No. of dependent children 2·1 0·01 2·1 0·05 1·9 0·02 1·6 0·07 <0·001
Mean 2·1
SE 0·01

Household head’s gender (%) <0·001
Male 23 460 94·9 99·7 20·7 86·9 71·4
Female 1381 5·1 0·3 79·3 13·1 28·6

Household head’s age 38·3 0·10 35·8 0·08 35·6 0·49 47·2 0·29 59·0 0·79 <0·001
Household head’s education (%) <0·001
No education 5030 18·4 15·0 23·1 29·2 51·3
Primary and less 13 551 59·0 60·4 59·6 54·1 41·6
Secondary 5100 18·9 20·6 14·4 13·4 6·8
Diploma/university 1160 3·7 3·9 2·9 3·3 0·3

Socio-economic status (%) <0·001
Poorest 8104 26·1 26·9 33·5 21·9 36·1
Poor 6112 26·0 25·8 29·8 25·6 35·5
Middle 4483 20·9 20·0 19·7 24·5 13·8
Rich 3438 16·3 16·4 11·2 17·0 10·0
Richest 2704 10·7 10·8 5·8 11·0 4·6

Children’s gender (%) 0·789
Male 12 564 50·5 50·2 51·1 51·2 51·5
Female 12 277 49·5 49·8 48·9 48·8 48·5

Concurrent stunting and
overweight (%)

1442 6·3 6·8 6·1 4·7 6·0 <0·001

NA, not applicable.
*P values from χ2 tests (for categorical variables) or ANOVA (for continuous variables) for comparisons between the groups of household type.
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adjusting for confounders in model 2 suggested that chil-
dren from extended households were significantly less
likely to be concurrently stunted and overweight when
compared to those from nuclear two-parent households.
Surprisingly, household type did not have a significant
association on the concurrent stunting and overweight in
children from urban areas (Table 3). The finding also
revealed no significant different in the OR of concurrent
stunting and overweight when comparing children from
nuclear one-parent households or grandfamilies to those
from nuclear two-parent households.

Another important finding from this study was that the
association between household size and concurrent stunt-
ing and overweight in children differed for urban and rural
areas. The results observed in urban areas suggested that
larger household size was associated with lower odds of
concurrent stunting and overweight in children. Stronger
association was observed in the multivariable models.
On the contrary, the aforementioned association was not
really consistent in rural areas and it went to different direc-
tion. A marginally significant positive association between
household size and the odds of concurrent stunting and
overweight in children was observed in the final model
(Table 4, model 3).

Along with that finding, we found that in urban areas,
lower number of working adults was associated with a
higher likelihood of being concurrently stunted and over-
weight in children. However, such association was not
observed in their rural counterparts. Instead, number of de-
pendent adults showed an association with the concurrent
stunting and overweight in children from rural areas. As
shown in Table 4, children from a household with the pres-
ence of three or more dependent adults were significantly
less likely to be concurrently stunted and overweight than
those from a household without the presence of dependent
adult. Although adjusting for other covariates eliminated
the statistical significance of the association, however the

direction of the association remained. Another interesting
finding from this study was that in rural areas, children from
female-headed households were significantly more likely
to be concurrently stunted and overweight when com-
pared to those living in male-headed households after
adjusting for household type.

The results in urban and rural areas showed a different pat-
tern of the association. The relationship of some household
composition variables and the outcome went into the oppo-
site direction, such as household size. Notwithstanding, we
did not find any significant interaction terms between
urban–rural residency and categorical household com-
position variables.

Discussion

The present study demonstrated that household structure,
as household type and household composition, was asso-
ciatedwith concurrent stunting and overweight in children.
This study found evidence to support the existing literature
regarding the association between household type and
children’s nutritional status, as this study suggested that
children living in extended households had lower odds
to be concurrently stunted and overweight than those living
in nuclear households. This association was observed in
rural areas but not in urban areas.

The favourable effect of children living in extended
households is consistent with previous studies of preschool
children that found children from a non-nuclear or
extended family had better nutritional status than those
in nuclear families(13,14). Such a relationship might be
because the extended households provide better social
care for its member and therefore is more likely to offer
important resources, that is, food and health care. In
extended households, the presence of other adult in the
household could provide material assistance such as child
care as well as increase the chance of health care utilisa-
tion(13). This is important for child’s wellbeing, especially
when the parents are absent due to their engagement in
domestic duties or economic activity(25). Some authors also
highlighted the importance of extended household as an
important mechanism for pooling economic resources
and distributing domestic labour(26). Another study pro-
vides evidence that extended family resources matter for
child development outcomes and that in Indonesian con-
text, extended family appear to be able to allocate resour-
ces efficiently(27). However, in this study, the pooling
economic resources in extended households might not
be the explanation for the finding, since we controlled
for the household wealth index in the analysis.
Therefore, the observed result in regard to the favourable
influence of extended household for children’s nutritional
status could be explained by other pathways which is the
availability of household non-financial resources or the
social dimension of household type.

0

5

10

5∙6 (5∙2, 5∙9)
4∙8 (4∙3, 5∙3)

6∙3 (5∙9, 6∙8)

Pe
rc

en
ta

ge

Total Urban Rural

Fig. 1 Prevalence of concurrent stunting and overweight in
Indonesian children aged 2 to 5 years (weighted percentage
with 95 % CI)
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The different finding regarding the association between
household type and the odds of concurrent stunting and
overweight among children from urban and rural might
be due to the difference in the household composition

and the differences in the availability of time to care or
the presence of additional caregivers between urban and
rural households. A study from Ivory Coast could illustrate
these differences. This study found that the percentage of

Table 3 Association between household structure and concurrent stunting and overweight in children in urban areas (weighted analysis)

Variables
Total

(n 20 209)
STOW
(n 949)

Model 1‡ Model 2§ Model 3||

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

Household type
Nuclear 2 parents 15 260 751 Ref. Ref.
Nuclear 1 parent 436 19 1·20 0·60, 2·42 0·73 0·32, 1·68
Extended 4404 175 0·89 0·70, 1·13 0·98 0·73, 1·30
Grandfamilies 109 4 0·41 0·10, 1·71 0·56 0·13, 2·50

Household size
2–4 people 10 241 532 Ref. Ref. Ref.
5 people 5182 227 0·78 0·62, 0·97* 0·72 0·59, 0·91** 0·70 0·55, 0·89**
6 people 2591 117 0·77 0·56, 1·05 0·71 0·51, 0·97* 0·67 0·47, 0·96*
7 people or more 2195 73 0·74 0·51, 1·10 0·70 0·46, 1·07 0·66 0·42, 1·04

No. of working adult
3 or more adults 1873 60 Ref. Ref. Ref.
2 adults 7010 347 1·51 1·04, 2·17* 1·48 1·00, 2·18 1·54 1·03, 2·31*
1 adult 10 749 520 1·72 1·21, 2·44** 1·68 1·15, 2·46** 1·78 1·17, 2·69**
None 577 22 1·06 0·55, 2·05 0·86 0·43, 1·74 0·95 0·44, 2·07

No. of dependent adult
None 5169 262 Ref. Ref. Ref.
1 adult 10 539 489 1·02 0·80, 1·30 1·02 0·80, 1·30 1·01 0·80, 1·29
2 adults 3215 142 1·05 0·77, 1·43 1·04 0·75, 1·45 1·05 0·75, 1·46
3 or more adults 1286 56 0·94 0·60, 1·48 1·05 0·66, 1·67 1·06 0·66, 1·69

No. of dependent children
1 child 5416 275 Ref. Ref. Ref.
2 children 8810 421 0·99 0·79, 1·25 0·93 0·74, 1·18 0·93 0·74, 1·18
3 children 4149 173 0·77 0·58, 1·02 0·70 0·52, 0·93* 0·70 0·52, 0·93*
4 children or
more

1834 80 0·99 0·63, 1·57 0·90 0·57, 1·42 0·90 0·57, 1·42

Household head’s gender†
Male 19 114 904 Ref. Ref. Ref.
Female 1095 45 1·29 0·83, 1·99 1·47 0·94, 2·29 1·67 0·97, 2·86

Household head’s age
≤30 years old 2990 149 Ref.
31–40 years old 9608 464 1·09 0·82, 1·45
41–50 years old 4974 243 1·28 0·94, 1·73
51–60 years old 1724 66 0·72 0·46, 1·11
≥60 years old 913 27 0·59 0·33, 1·03

Household head’s education
No education 1759 76 1·05 0·68, 1·63
Primary and less 7880 384 1·26 0·92, 1·73
Secondary 7934 362 0·96 0·69, 1·32
Diploma/univer-
sity

2636 127 Ref.

Socio-economic status
Poorest 1124 54 1·17 0·73, 1·88
Poor 2431 119 1·19 0·84, 1·68
Middle 4209 209 1·23 0·95, 1·61
Rich 5944 262 Ref.
Richest 6501 305 1·09 0·85, 1·40

Children’s gender
Male 10 354 461 Ref.
Female 9855 488 1·08 0·89, 1·31

STOW, concurrent stunting and overweight; Ref. reference category.
*P-value <0·05.
†For variable household head’s gender, model 2 is adjusted for confounders (residency area, household wealth index, household head’s age, household head’s education
level and children’s gender), model 3 is model 2 and further adjusted for household type.
‡Model 1, univariate analysis.
§Model 2, adjusted for confounders (residency area, household wealth index, household head’s age, household head’s education level and children’s gender) and household
head’s gender.
||Model 3, model 2 and further adjusted for household type.
**P-value <0·01.
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dependent adults in extended households is relatively high
in urban zones, whereas it was not the case in rural
extended households. In such cases, the dependent
extended household members become a burden for those
households in urban areas(28). In contrast, the presence of
relatives in extended households in rural areas does not
create any burden relatively to nuclear households.

Instead, their presence could support the need of house-
hold members, including the care for young children.

This study also suggested that the association between
household size and concurrent stunting and overweight
differed for urban and rural. Larger household size was
associated with lower odds of concurrent stunting and
overweight in children from urban regions, while in rural

Table 4 Association between household structure and concurrent stunting and overweight in children in rural areas (weighted analysis)

Variables
Total

(n 24 841)
STOW
(n 1442)

Model 1‡ Model 2§ Model 3||

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

Household type
Nuclear 2 parents 18 848 1171 Ref. Ref.
Nuclear 1 parent 717 39 0·89 0·58, 1·36 0·62 0·36, 1·04
Extended 5005 220 0·69 0·56, 0·84** 0·73 0·59, 0·92**
Grandfamilies 271 12 0·89 0·44, 1·77 1·02 0·48, 2·18

Household size
2–4 people 11 993 718 Ref. Ref. Ref.
5 people 6171 369 1·09 0·92, 1·30 1·19 0·99, 1·43 1·26 1·05, 1·52*
6 people 3394 190 0·91 0·72, 1·15 1·04 0·82, 1·32 1·13 0·89, 1·44
7 people or more 3283 165 0·87 0·67, 1·11 1·02 0·78, 1·33 1·13 0·86, 1·49

No. of working adult
3 or more adults 2547 137 Ref. Ref. Ref.
2 adults 10 329 649 1·17 0·90, 1·54 1·01 0·76, 1·34 0·84 0·61, 1·15
1 adult 11 151 613 1·09 0·83, 1·42 0·90 0·67, 1·20 0·74 0·53, 1·01
None 814 43 1·27 0·78, 2·07 1·02 0·62, 1·69 0·87 0·52, 1·47

No. of dependent adult
None 8735 574 Ref. Ref. Ref.
1 adult 11 267 639 0·90 0·77, 1·06 0·89 0·75, 1·05 0·89 0·76, 1·05
2 adults 3594 171 0·82 0·65, 1·05 0·88 0·69, 1·12 0·94 0·73, 1·21
3 or more adults 1245 58 0·62 0·43, 0·84* 0·70 0·47, 1·04 0·76 0·51, 1·13

No. of dependent children
1 child 6405 382 Ref. Ref. Ref.
2 children 9779 555 0·98 0·82, 1·18 0·99 0·83, 1·19 0·98 0·82, 1·17
3 children 5045 295 1·01 0·82, 1·26 1·03 0·83, 1·28 1·02 0·82, 1·26
4 children or more 3612 210 1·09 0·85, 1·39 1·15 0·89, 1·48 1·13 0·87, 1·45

Household head’s gender†
Male 23 460 1365 Ref. Ref. Ref.
Female 1381 77 1·04 0·76, 1·43 1·17 0·85, 1·61 1·53 1·02, 2·28*

Household head’s age
≤30 years old 4500 298 Ref.
31–40 years old 11 300 698 0·88 0·73, 1·07
41–50 years old 5724 313 0·86 0·69, 1·08
51–60 years old 2096 80 0·56 0·39, 0·78**
≥60 years old 1221 53 0·60 0·39, 0·93*

Household head’s education
No education 5030 262 0·89 0·63, 1·26
Primary and less 13 551 815 1·13 0·82, 1·55
Secondary 5100 289 0·96 0·68, 1·35
Diploma/university 1160 76 Ref.

Socio-economic status
Poorest 8104 457 1·16 0·92, 1·46
Poor 6112 363 1·33 1·05, 1·68*
Middle 4483 263 1·10 0·86, 1·41
Rich 3438 194 Ref.
Richest 2704 165 1·30 0·98, 1·70

Children’s gender
Male 12 564 761 Ref.
Female 12 277 681 0·88 0·76, 1·01

STOW, concurrent stunting and overweight; Ref. reference category.
*P-value <0·05.
†For variable household head’s gender, model 2 is adjusted for confounders (residency area, household wealth index, household head’s age, household head’s education
level and children’s gender), model 3 is model 2 and further adjusted for household type.
‡Model 1, univariate analysis.
§Model 2, adjusted for confounders (residency area, household wealth index, household head’s age, household head’s education level and children’s gender) and household
head’s gender.
||Model 3, model 2 and further adjusted for household type.
**P-value <0·01.
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regions, it was associated with the higher odds of outcome.
These findings show how the relationship between house-
hold size and children’s nutritional status varies by resi-
dency area within a country. The unfavourable influence
of larger household size on child’s outcome often
explained that there is more competition for available
household resources, and that this resource dilution will
be more severe under finite resources(29). Resources need
to be divided among several members and less wealth can
be invested per person in large families(30).

In this study, the results obtained in urban regions illus-
trated that in some settings, the quality–quantity trade-off
pathway, which refers to an increasing marginal cost of
quality (child outcome) with respect to quantity (number
of children or family size) leads to a trade-off between
quantity and quality(31), may not hold. In certain context,
having more household members might have advantages,
to share household works and to provide care for young
children in the household, which may influence child
development in a desired way(32). Young age is a period
when the presence of parents or caregiver at home is the
most in need. Age under 5 years is critical time for child
development, a period when environmental influences
from the outside could be mitigated by family(33). Optimal
care that household member could offer to young children
will become the foundation for lifelong health and well-
being for children throughout their life course(33). Thus,
larger household size is beneficial when the household
member could support and promote the development of
young children.

In addition to that, specific context factors such as family
organisation and cultural roles determine how parents allo-
cate wealth to their children, and whether the burden of
raising children is limited to the nuclear family or it is also
borne by extended family networks(32). In a traditional
Indonesian context, extended household usually repre-
sents a form of familism which means family members
are interdependent in both moral and material supports(34),
and the responsibility of child rearing would be shared
among extended family members(35). Another reason
which might explain this finding is the different household
composition that more number of people residing in the
households in urban areas usually means that the house-
hold has more working adults who are contributing to
child’s support(26). Thus, in urban setting, the negative
effect of larger household size based on resources dilution
theory could be compensated by the number of working
adults in the household.

Another important finding from this study is that the
odds of concurrent stunting and overweight were higher
among children living in a household with lower number
of working adults, and it was only found in urban but
not in rural regions. Working adults in the households
present itself on different sides of a spectrum in terms of
household resources which are directly related to children
wellbeing. Firstly, increased number of working adults

results in greater economic resources for the household;
secondly and consequently, increased number of working
adults results in loss of adult presence in the household(36).
Loss of adult presence in the household is a drawback and
outweighs the economic benefits provided by the increase
in working adults as this is a reduction in the availability of
time to care for children, thus, directly influencing health
outcomes which may be the case in rural areas.

In urban regions, it is also noted that more number of
working adults in a household is related to higher wealth,
meanwhile in rural regions, more number of working
adults is not necessarily reflecting better economic condi-
tion of the household. This is possibly due to the difference
in job type and earnings for people living in urban and rural
areas. Existing literature suggests that there is a gap of wel-
fares between urban and rural households. In addition,
there is a different social and economic opportunities
for people who live in urban and rural regions(37).
Therefore, the influence of working adults on children
nutritional status will be differed by household context.

The results of this study also revealed that gender of the
household head had a significant association with child-
ren’s nutritional status only after adjusting for household
type, particularly in rural areas. Previous studies in Ethiopia
found that female headship increased the likelihood of
stunting and underweight among preschoolers(38) and also
increased the vulnerability to household food insecurity(39).
In most developing countries, female-headed households
are prone to poverty, and they have less access to both
job opportunities and government services which then will
affect child’s outcome(38,40).

In addition, the aforementioned association was only
significant in rural areas after controlling for household
type. Further exploring the data of this study, among
female-headed households, we found a significant differ-
ence in the distribution of household type in urban and
rural areas (results are not shown in table): there was a
higher proportion of nuclear one-parent households and
grandfamilies in rural than urban. Female head in nuclear
one-parent families and grandfamilies means that these
households are single-mother households and grand-
mother–grandchildren households, respectively. Children
living in these household types may be particularly vulner-
able to malnutrition because the household headmay have
time constraint to take care of their children(40), may own
less health-related knowledge, particularly for grand-
mother in rural areas(41), ormay have lower social and emo-
tional support(40).

To the best of our knowledge, this is the first study focus-
ing on household type and composition in relation to con-
current stunting and overweight in Indonesia, thus
providing new insights on this association. Another
strength of our study include the big sample size from a
nationally representative data that make the finding gener-
alisable to wider population. In addition to that, the direct
measurement of body weight and height in the survey to
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determine children’s nutritional status could minimise the
possibility of measurement error.

The study has several limitations. First, it was the cross-
sectional design of this studywhich limits the ability to draw
causal relationship. The results of this study should be
viewed under the assumption that household structure
and household characteristics have been constant through-
out each child’s life. In Indonesia, the reduction in house-
hold size was modest, from 4·0 in 2000 to 3·9 in 2013(18). In
addition, research suggested that family structures tend to
bemore stable during child’s early life; for example, a study
from China revealed that the lower the child’s age, the
lower the divorce risk(42). Although it is more likely that
household structure affects child’s health than that child’s
health affects household structure, the observed associa-
tions in the present study were not necessarily causation.

Second limitation was the potential misclassification of
household structure. Based on the operational definition
applied in the Riskesdas, household member did not
include those who have left the house for at least 6 months.
If the household member lived separately with the family
because they worked in a different place, they actually still
made some contribution to household resources, then our
variable on household composition (household size and
number of working adults) might not reflect the true situa-
tion, in other words, it opens the possibility of misclassifi-
cation of household composition variables. Nevertheless,
we adjusted for household wealth index to account for
the influence of economic contributions from the family
members living outside the household. Third, due to data
availability, this study could only examine the status of con-
current stunting and overweight v. other and could not
determine the prevalence of overweight and prevalence
of stunting separately. Based on the latest Indonesian
national survey in 2018, the prevalence of stunting among
children under 5 years of age was 30·8 %, while the preva-
lence of overweight in the same age group was 8 %(43).
Future research is needed to investigate the association
between family structure and each of these nutritional sta-
tus. Fourth, child’s agewas not able to be linked in the data-
set, so the study could not adjust for child’s age. Since
child’s age is not likely to affect household structure, it is
not a confounder to be adjusted for. Fifth, for 438 children
who were not directly related to household head, we can-
not determine the household type. Despite the very small
percentage in the sample, this group could be particularly
vulnerable for malnutrition.

Despite the large sample size and representativeness of
the national survey, longitudinal follow-up study design is
required to elucidate the temporality. Furthermore, as
stunting is a national health challenge in Indonesia, it is
imperative to design effective interventions for eradicating
stunting while preventing the risk of overweight for differ-
ent types of families.

In summary, this study provides evidence of the rela-
tionship between household structure and concurrent

stunting and overweight in children. We observed some
differences in the aforementioned associations between
urban and rural regions, although the interaction term
between household structure variables and urban–rural
residency was not significant. Nevertheless, it is still impor-
tant to take into account of urban and rural context in
understanding how household type and composition are
associated with child’s nutritional status. The present study
also delivers an important message regarding the higher
risk group of children to double burden of malnutrition at
individual level, based on their household structure, both in
urban and rural areas of Indonesia. Therefore, household
structure should be considered in designing socio-
economic intervention to address double burden of malnu-
trition in young children in both urban and rural regions.
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