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Abstract
Objective: This study examined the prevalence of stunting-overweight and socio-
demographic determinants among children under-five years of age, as well as
associations with infant and young child feeding (IYCF) among children aged
6–23 months.
Design: Secondary data analysis based on the Thailand Multiple Indicator Cluster
Survey 2015–2016.
Setting: Cross-national study.
Participants: Nationally representative sample of children under-five years of age
(n 12 313).
Results: The prevalence of wasting, stunting, overweight and stunting-overweight
was 5·3, 10·5, 10·1 and 1·6 %, respectively. In multivariate analyses, children under
6 months, children from low and middle wealth tertiles, and children living in rural
areas were prone to being wasted. Male children, lowwealth tertile and a non-Thai
speaking household head were positively and children aged 48–59 months and a
one-child household were inversely associated with stunting. Children from a low
wealth tertile were less likely to be overweight, while older age, male children and
children from a one-child household were more likely to be overweight. Stunting-
overweight was associated with children aged 24–47 months, male children, moth-
ers having secondary education, a one-child household, a non-Thai speaking
household head and an urban area. In terms of IYCF indicators, despite no asso-
ciation with stunting and stunted-overweight children, current breast-feeding and
inadequate meal frequency were associated with being wasting, while current
breast-feeding and dietary diversity were inversely associated with being over-
weight.
Conclusions: This study revealed the double burden of malnutrition at the individ-
ual and population levels among Thai children under-five, which calls for concrete
integrated interventions to tackle all forms of malnutrition.
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Early childhood malnutrition accompanied by rapid
weight gain later in childhood increases the risk of
chronic diet-related diseases in adolescence and in later
adulthood(1). Worldwide, around 155 million children are
stunted, and about 41 million children are overweight.
All forms of malnutrition occur predominantly in low-
and middle-income countries (LMIC). In particular,
Asia contains 62 % of stunted children and 49 % of

overweight children under-five(2). The co-existence of
overnutrition and undernutrition can be defined as a
double burden of malnutrition (DBMN) at population,
household and individual levels and is a growing public
health concern in LMIC(3–5). Rapid economic and social
development has led to changes in diet and activity pat-
terns over the last two decades and the occurrence
of DBMN(6).
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DBMN can occur at the individual level(7–10). It arises in
children who are concurrently stunted and overweight,
known as ‘stunting-overweight,’ due to inadequate child
feeding practices and morbidity during early childhood,
and then who are subsequently overfed as a result of the
rapid nutrition transitions occurring in LMIC(11,12).
This DBMN can be distinctly different from its stunted or
overweight counterparts(7,9,13–16) and can potentially
become a significant public health issue. A handful of
studies have documented DBMN at both the individual
and population levels in LMIC, particularly in Southeast
Asian countries(11,17). Consequently, assessing its preva-
lence and understanding its determinants are essential
for guiding policies and programmes(18).

Over the last few decades, Thailand has reduced under-
nutrition, especially among young children and women.
However, there have been increases in overweight and
obesity across all age groups(19,20). According to the
Multiple Indicator Cluster Survey (MICS) 2015–2016(21),
the prevalence of stunting and wasting was 10·5 and
5·4 %, respectively, with the prevalence of overweight
being approximately 10 %. On the other hand, DBMN at
the individual child level has not been examined.
Hawkes et al.(22) have pointed out that addressing under-
nutrition can raise risks of overnutrition, especially in coun-
tries undergoing a rapid nutrition transition. Consequently,
there is a need to consider how to effectively address mal-
nutrition in all its forms in a more holistic way. Accordingly,
this study’s objectives were, first, to determine the preva-
lence of concurrent stunting-overweight at the individual
level and to identify the determinants of wasting, stunting,
overweight and stunting-overweight among Thai children
under-five. Second, given the significance of infant and
young child feeding practices (IYCF) and the nutritional
status of children aged 6–23 months, the associations
between IYCF and all forms of malnutrition were explored.
This study has notable implications for health professionals
and policymakers concerned with the extent and/or emer-
gence of all forms of malnutrition and implications for
appropriate interventions.

Methods

Study data
This study is a secondary data analysis based on the
Thailand MICS 2015–2016(21). The MICS was carried out
under the Statistics Act by the National Statistical Office
and UNICEF in collaboration with relevant Thai
Ministries(21). The MICS was a national representative sam-
ple using multi-stage sampling and covering fourteen prov-
inces in five geographical regions of the country (i.e.
Bangkok, Central, North, Northeast and South). Urban
and rural areas within each province were included. A
specified number of census enumeration areas were
selected systematically with probability proportional to size

within each stratum(21). A systematic sample of twenty
households was used in each enumeration area containing
ten households with children under-five and ten house-
holds without children under-five. Out of 12 313 children
under-five eligible for the survey, survey questionnaires
were completed by mothers or caregivers for 12 250 chil-
dren, giving a response rate of around 99·5 %. According
to UNICEF guidelines, written informed consent was
obtained at the time of primary data collection from all
mothers or caregivers after explaining the study objectives
and assurance of the confidentiality of their identity. In
addition, it was made clear that if individuals did not want
to participate in the survey, they would not be at any
disadvantage. Details of the MICS have been described
elsewhere(21).

Variables
Height-for-age andweight-for-height Z-scores below−2 SD

and BMI-for-age Z-scores above 2 SD of the WHO Child
Growth Standard were used to define stunting, wasting
and overweight, respectively(23). A child who was simulta-
neously stunted and overweight was considered as having
BMI-for-age Z-scores greater thanþ2 SD and height-for-age
Z-scores below −2 SD and computed into a variable named
stunting-overweight.

Variables on potential determinants included in the
analysis were: child age (0–5, 6–11, 12–23, 24–35, 36–47
and 48–59 months), child sex (boys or girls), maternal edu-
cation (no formal education, primary school, secondary
school, or college and above), family wealth index tertiles
(low, middle or high), number of children under-five in the
family (1 or 2þ), language of the household head (Thai or
non-Thai) and place of residence (urban or rural).

This study further analysed the association between
nutritional status in children aged 6–23 months and four
IYCF indicators(24), namely, currently breast-feeding, min-
imum dietary diversity, minimum meal frequency and
minimum acceptable diet among children aged 6–
23 months (n 3251). Minimum dietary diversity was
defined as receiving foods from at least four of seven food
groups: (1) grains, roots and tubers, (2) legumes and nuts,
(3) dairy products (infant formula, milk, yogurt and
cheese), (4) flesh foods (meat, fish and liver/organmeats),
(5) eggs, (6) vitamin-A-rich fruits and vegetables and
(7) other fruits and vegetables(21,24). Minimum meal fre-
quency was defined as children who also received solid,
semi-solid or soft foods two times or more daily for chil-
dren aged 6–8 months and three times or more daily for
children aged 9–23 months among currently breast-
feeding children. For non-breast-feeding children, it was
defined as receiving solid, semi-solid or soft foods or milk
at least four times daily(21,24). The minimum acceptable
diet was defined as receiving the minimum dietary diver-
sity and the minimum meal frequency for breastfed chil-
dren. For non-breastfed children, it further required at
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least two milk feedings and minimum dietary diversity
being achieved without counting milk fed(21,24).

Statistical analyses
All analyses were performed with weighting factors for
children from the data set using SAS version 9.4 (SAS
Institute). The weighted prevalence of wasting, stunting,
overweight and stunting-overweight was calculated. The
χ2 test was used to test differences in the distribution of mal-
nutrition variables according to sociodemographic factors
at a significance level of P< 0·05. The prevalence ratio with
a 95 % CI was determined by a Poisson regression with a
robust estimation of the variance using PROC GENMOD.
The justification for using the Poisson model, instead of
the logistic regression model, was due to the study (nutri-
tional status of children) and the easier interpretation of
prevalence ratios(25). The simple and multiple Poisson
regression modelling approaches produced crude and
adjusted associations between each of themalnutrition var-
iables and selected characteristics.

Results

The weighted prevalence of wasting, stunting and over-
weight was 5·3, 10·5 and 10·1 %, respectively (Table 1).
When stunting and overweight estimates were amended
to exclude stunted-overweight children, the prevalence
became slightly lower: stunting 8·9 %, overweight 8·5 %
and stunting-overweight 1·6 % (data not shown).

Table 1 indicates that the prevalence for wasting and
stunting was higher among those from a low wealth index
tertile, households headed by a non-Thai household head
and rural residence (P < 0·05). In terms of age, there was a
higher prevalence of wasting for children under 6 months
and a higher prevalence of stunting among children aged
24–35 months. Male children and households with more
than one child under-five were also associated with stunt-
ing (P< 0·001). Regarding overweight, there was a higher
prevalence among children aged 24–59 months, male
children, households in middle or rich wealth tertiles,
households having only one child under-five and urban
settings. For stunting-overweight, a higher prevalence
was observed among the age group 24–47 months, male
children, households where mothers had a secondary edu-
cation, households in the middle wealth tertile, households
having only one child under-five, households where the
household head was non-Thai, and in urban areas.

Table 2 presents the adjusted prevalence ratio (APR)
with a 95 %CI ofmalnutrition by sociodemographic factors.
Older children and those living in urban areas were less
likely to be wasted, while those from low or middle wealth
index tertiles were more likely to be wasted. For stunting,
children in the age group of 48–59 months and those in
households having only one child under-five were less

likely to be stunted, while male children, those in house-
holds with a low wealth tertile and those in households
headed by a non-Thai head were more likely to be stunted.
On the other hand, older age, male children and those liv-
ing in households with only one child under-five were
more likely to be overweight compared with their counter-
parts. Children in the low wealth tertile were more likely to
be overweight than those in the high wealth tertile. Also,
children in the age range between 24 and 47 months, male
children, children with mothers who had secondary educa-
tion, those from a household with a non-Thai household
head, those from a one-child household and those from
urban areas were more likely to be stunted-overweight
compared with their counterparts.

Table 3 indicates the prevalence of four young child
feeding practice indicators and the crude and APR of mal-
nutrition among children aged 6–23 months. The propor-
tion of children currently breastfed was 32·2 %, and those
receiving the minimum meal frequency, minimum dietary
diversity and minimum acceptable diet were 82·1, 77·1 and
55·5 %, respectively. The associations between the IYCF
indicators and the malnutrition variables were performed
before and after adjustment for child’s sex, child’s age,
maternal education, wealth index, number of children,
the language of household head and the place of residence.
While the minimum dietary diversity and minimum accept-
able diet did not show significant associations with wasting,
currently breast-feeding and minimum meal frequency
were associated with wasting in the bivariate andmultivari-
ate models (APR 1·82 (95 % CI 1·26, 2·62) and APR 0·37
(95 % CI 0·26, 0·53), respectively). For overweight, an
inverse association was found for currently breast-feeding
in the bivariate and multivariate models (crude prevalence
ratio 0·42 (95 % CI 0·30, 0·60) and APR 0·55 (95 % CI 0·38–
0·79)). While a significant association of the minimummeal
frequency in the bivariate model (crude prevalence
ratio 1·69 (95 %CI 1·12, 2·56)) disappeared after adjustment
(APR 1·36 (95 % CI 0·90, 2·07)), the minimum dietary
diversity was not significant in the bivariate model (crude
prevalence ratio 1·10 (95 % CI 0·81, 1·50)] but appeared sig-
nificant in the multivariate model (APR 0·70 (95 % CI 0·51,
0·97)). None of the IYCF indicators was significantly asso-
ciated with stunting. For stunting-overweight, although the
minimum dietary diversity was found significant in bivari-
ate analyses, the significant association disappeared in the
multivariate models.

Discussion

Our study estimated the prevalence of stunting-
overweight, an indicator of the individual level DBMN, to
be 1·6 %. The prevalence of stunting-overweight in
Thailand is seen to be in the low range among LMIC
(0·3–11·7 %)(8,11,26). Compared with other South and
Southeast Asian countries, Thailand’s prevalence of
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Table 1 Distribution of wasting, stunting, overweight and stunting-overweight according to sociodemographic factors among children aged 0–59months

Wasting Stunting Overweight
Stunted-

overweight

Total Yes No Yes No Yes No Yes No

n % % % P-value % % P-value % % P-value % % P-value

12 313 100·0 5·3 94·7 10·5 89·5 10·1 89·9 1·6 98·4
Age
0–5months 661 9·3 12·3 87·7 <0·0001 11·4 88·6 <0·0001 1·3 98·7 <0·0001 0·7 99·3 <0·0001
6–11months 722 8·0 3·9 96·2 8·7 91·3 2·7 97·3 0·9 99·1
12–23months 2500 20·5 4·7 95·3 11·8 88·3 9·4 90·6 1·4 98·6
24–35months 2764 20·8 5·3 94·7 12·7 87·3 15·2 84·8 2·9 97·1
36–47months 2838 20·9 4·0 96·0 9·5 90·5 11·2 88·9 2·2 97·8
48–59months 2765 20·6 5·1 94·9 8·4 91·6 11·1 89·0 0·6 99·4

Child sex
Girls 6001 47·8 5·2 94·8 0·5018 9·4 90·6 0·0003 8·8 91·2 <0·0001 0·8 99·2 <0·0001
Boys 6312 52·2 5·5 94·5 11·5 88·5 11·3 88·7 2·4 97·6

Maternal education
No or primary school 4194 33·9 5·6 94·4 0·4772 10·7 89·3 0·0708 9·4 90·7 0·1534 1·3 98·7 0·0029
Secondary school 5063 45·4 5·3 94·7 10·9 89·1 10·6 89·4 2·1 95·0
College or higher 2959 20·7 4·9 95·1 9·2 90·9 10·4 89·6 1·2 98·8

Wealth Index Tertile
Low 3860 29·1 6·1 93·9 <0·0001 12·3 87·7 0·0002 8·8 91·2 0·0103 1·2 98·8 <0·0001
Middle 4078 32·5 6·2 93·8 9·9 90·1 10·5 89·5 1·6 98·5
High 4312 38·4 4·0 96·0 9·5 90·5 10·9 89·1 0·8 99·3

No. of children under-five
1 8746 76·7 5·1 94·9 0·0682 9·6 90·4 <0·0001 10·7 89·3 0·0004 1·8 98·2 0·0037
2þ 3567 23·3 6·0 94·0 13·5 86·5 8·3 91·7 1·0 99·0

Language of household head
Thai 10 276 90·7 5·1 94·9 0·0030 9·9 90·1 <0·0001 10·1 89·9 0·7010 1·4 98·6 <0·0001
Non-Thai 1974 9·3 7·3 92·7 16·1 83·9 10·5 89·5 3·6 96·4

Area
Rural 6793 59·3 6·0 94·0 0·0003 11·0 89·0 0·0362 9·6 90·4 0·0140 1·2 98·8 <0·0001
Urban 5520 40·7 4·4 95·6 9·7 90·3 11·0 89·0 2·2 97·8

All values are presented as unweighted number and weighted percentages.

D
o
u
b
le

b
u
rd
en

o
f
m
aln

u
tritio

n
:
T
h
ai

ch
ild

ren
3061

https://doi.org/10.1017/S1368980020003304 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1368980020003304


stunting-overweight is lower than that of Bhutan (5·4 % in
2010) and Pakistan (2·3 % in 2012–2013) but higher than
that of Lao PDR (1·3 % in 2011–2012), Maldives (1·2 % in
2009), India (1·0 % in 2015), Bangladesh (0·7 % in 2011)
and Nepal (0·7 % in 2011)(11). A few studies in Southeast
Asia have shown a high prevalence of stunting-overweight,
including those covering Indonesian children aged
2–4·9 years using nationally representative survey data
(7·2 %)(27) and Vietnamese cohort children aged 5·5–
6·5 years (2·7 %)(17). Wells et al.(12) showed that children
in LMIC who were stunted in early childhood and sub-
sequently had rapid weight gain became overweight/
obese in later childhood.

In terms of socio-economic status indicators, wealth index
showed inverse or positive association with stunting and
overweight, respectively. Yet, despite no statistically signifi-
cant association inmultivariate analysis, higher rates of stunt-
ing-overweight were found in children in the middle wealth
group. For maternal education, there was no statistically sig-
nificant association with a single form of malnutrition.
However, in themultivariate analysis, a statistically significant
association was found indicating an increased likelihood of
stunting-overweight in children with mothers who had sec-
ondary education. Similar results have been found in
Ghana, where children from the fourth wealth index quintile
had a higher prevalence of stunting-overweight compared
with the poorest wealth index quintile(8). In the same study
in Ghana, there was no significant association with maternal
education(8). However, a study in children aged 24–
59months in Cameroon showed that low-income families
and a low maternal educational level are independent risk
factors for a child to be stunted-overweight(28). Another study

in Indonesian children aged 2·0–4·9 years showed no
significant association with either wealth status or maternal
education(27). In terms of child sex, males also had higher
prevalence of stunting, overweight and stunting-overweight
compared with females. Differences in biological make-up,
caregiving and gender preferences may potentially explain
these differences(29). According to a study in Brazil, similar
results were found such that male children were found to
be associated with the DBMN(30). However, other studies
have shown no statistically significant differences among
the different sexes(8,27,28). Our study also found that house-
holds with only one child under-five had a higher prevalence
of overweight and stunting-overweight. Other studies have
also shown that overweight was higher in families with only
one child(31,32).

In line with other studies, our study showed that while
undernutrition rates were higher in rural areas, overweight
and stunting-overweight were higher in urban areas. The
high prevalence of stunting-overweight in urban areas
may be explained by our recent study showing a persist-
ently high stunting rate and a rising obesity rate among
the urban poor over the last decade(33). This finding may
indicate that poor urban children whowere stunted in early
childhood may have had poor quality diets due to eco-
nomic difficulties associated with parents/caregivers not
being able to provide healthy food choices. We also found
that households headed by a non-Thai speaker had a
higher prevalence of wasting, stunting and also stunting-
overweight. Children from such households mainly belong
to low- ormiddle-wealth families andmay bemore likely to
consume energy-dense foods, instead of nutrient-rich
foods, due to high costs(34). Consequently, future

Table 2 Adjusted prevalence ratios (PR) and 95% CI of determinants of wasting, stunting, overweight and stunting-overweight among
children aged 0–59months

Wasting Stunting Overweight Stunting-overweight

APR 95% CI APR 95% CI APR 95% CI APR 95% CI

Age
6–11 v. 0–5months 0·32 0·22, 0·47 0·76 0·57, 1·02 1·93 0·97, 3·86 1·16 0·40, 3·37
12–23 v. 0–5months 0·37 0·28, 0·49 1·02 0·81, 1·28 7·06 3·97, 12·6 1·96 0·82, 4·70
24–35 v. 0–5months 0·43 0·33, 0·56 1·11 0·89, 1·39 11·6 6·56, 20·5 4·44 1·93, 10·2
36–47 v. 0–5months 0·32 0·25, 0·42 0·84 0·66, 1·06 8·48 4·77, 15·1 3·26 1·40, 7·59
48–59 v. 0–5months 0·41 0·32, 0·54 0·74 0·58, 0·94 8·45 4·76, 15·0 0·96 0·37, 2·49

Child sex
Boys v. girls 1·07 0·91, 1·26 1·25 1·11, 1·40 1·32 1·17, 1·49 3·15 2·22, 4·46

Maternal education
No or primary school v. collegeþ 0·92 0·71, 1·20 1·05 0·87, 1·27 0·92 0·76, 1·11 1·04 0·61, 1·78
Secondary school v. collegeþ 0·91 0·72, 1·15 1·14 0·96, 1·35 1·05 0·89, 1·23 1·81 1·16, 2·83

Wealth Index Tertile
Low v. high 1·43 1·12, 1·82 1·19 1·00, 1·40 0·82 0·69, 0·98 0·83 0·54, 1·28
Middle v. high 1·54 1·24, 1·92 1·00 0·86, 1·17 0·97 0·83, 1·12 0·75 0·51, 1·10

No. of children under-five
1 v. 2þ 0·84 0·70, 1·01 0·71 0·62, 0·80 1·28 1·10, 1·48 1·80 1·18, 2·74

Household head
Non-Thai v. Thai 1·28 1·00, 1·65 1·53 1·29, 1·82 1·15 0·93, 1·41 3·52 2·37, 5·25

Area
Urban v. rural 0·82 0·69, 0·98 0·95 0·84, 1·08 1·11 0·98, 1·26 1·84 1·35, 2·51

All variables listed in the table were entered to estimate adjusted OR.
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interventions and programmes should focus attention to
double-duty actions to reduce the burdens of undernutri-
tion and overnutrition among urban poor children and
migrant children. These actions should be based on an
accurate understanding of conditions affecting access to
and the availability of healthy foods among these popula-
tions in Thailand.

Interestingly, the prevalence of wasting among those
under 6 months of age was as high as 11·4 %, which is con-
sidered a serious problem by global criteria. Further studies
are warranted to identifywhat contributes to this high preva-
lence during early infancy. On the other hand, the highest
rates of stunting, overweight and stunting-overweight were
found in children aged 24–35months. It may be related to
inappropriate IYCF practices during the first 2 years of life.
We examined the cross-sectional association between mal-
nutrition and IYCF practice before and after adjusting for
confounders among children aged 6–23months. Current
breast-feeding and minimummeal frequency are associated
with a higher likelihood of wasting. The positive association
of current breast-feeding, different from a study in Pakistan
showing no association(35), warrants further study due to the
fact that weight change is greatly influenced by illness and
other environmental factors not explored by this study.
On the other hand, current breast-feeding and minimum
dietary diversity are associated with lower odds of being
overweight. The inverse association of current breast-
feeding with being overweight may be supported by our
previous study of Thai children showing that longer
breast-feeding duration decreased weight gain or
overweight risk in children at 24months of age(36).

Meanwhile, the significance of associations in bivariate
models changed after controlling for covariates. In non-
adjusted models, the significant association between mini-
mum meal frequency and overweight in bivariate model
disappeared in the multivariate model, while there was no
significant association between minimum dietary diversity
and overweight in the bivariate model but the association
became significant in the multivariate model. It can be taken
account for confounding effect of socio-demographic
indicators on the associations between the IYCF indicators
and malnutrition. For example, children aged 12–23months
are less likely to be currently breastfed and more likely to
meetminimummeal frequency, dietary diversity and dietary
diversity, compared with the counterparts (P< 0·001, data
not shown). Children with mothers with higher education
are less likely to be currently breastfed and more likely to
meet minimum meal frequency and minimum acceptable
diet (P< 0·01, data not shown), while minimum dietary
diversity was not associated with maternal education level.
Those residing in urban areas are more likely to meet mini-
mum frequency meals, dietary diversity and acceptable diet
(P< 0·05, data not shown), while they are not associated
with being currently breastfed. Meanwhile, although the
high prevalence ratio in the bivariate model (crude preva-
lence ratio= 3·36) showed the possibility of an importantT
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effect of adequate dietary diversity on stunting-overweight,
the wide CI can probably be explained by the small cell size.
Further research is needed to examine the natural history of
individual DBMN across ages and the impact of appropriate
IYCF practice using a prospective longitudinal sample of
children.

Limitations of the present study should be acknowl-
edged. First, this study was a cross-sectional design; hence,
it cannot explain the causal relationships between child
malnutrition and risk factors, including IYCF practices.
Consequently, we cannot draw a conclusion with respect
to the causes of stunting-overweight or single types of
undernutrition and overnutrition. Despite these limitations,
the MICS data produce a nationally representative estimate
of stunting-overweight among Thai children using appro-
priate weighting techniques.

This study provides insights into DBMN at the individual
level, for which information is still sparse. It allows us to
make informed policy decisions to engage in double-duty
actions to reduce the burdens of undernutrition and overnu-
trition among Thai children. These actions can help to
ensure that current and future interventions, policies and
programmes aimed at one form of malnutrition do not unin-
tentionally increase another(37). Currently, the universal
Child Support Grant scheme in Thailand provides a monthly
allowance of 600 Baht (approximately 20 USD) for children
up to the age of three living in poor households. This scheme
was started in 2016(38) to promote child development.
However, such a scheme may bring unexpected conse-
quences, such as contributing to the burden of being over-
weight if caregivers do not have appropriate knowledge on
the importance of quality complementary feeding practices
and proper child nutrition. Double-duty actions should con-
sider the shared drivers of multiple forms of malnutrition,
such as biology, environments and socio-economics(12,33).
Through these double-duty actions, it is recommended that
Thailand implement and/or strengthen interventions that
focus on early life nutrition, such as promotion and protec-
tion of breast-feeding, optimising early nutrition, maternal
nutrition and antenatal/postnatal programmes, school food
policies and marketing regulations for infant and young
child food products and low nutritious snacks popularly
consumed by young children(37).

In conclusion, this study revealed an estimate of stunt-
ing-overweight among Thai children under-five. Despite
the low prevalence of stunting-overweight, concrete efforts
to tackle the double burden of malnutrition at population
and individual levels should be followed by integrated
interventions to address all forms of malnutrition.

Acknowledgements

Acknowledgements: None. Financial support: The authors
received no specific funding for this work. Conflicts of

interest:None.Authorship: L.B., S.A.H. and P.W. conceived
and designed the study. L.B. and S.A.H. conducted data
analysis. L.B., S.A.H., P.W., P.T. and V.K. contributed to
the final version of the manuscript. All of the authors pro-
vided critical feedback which shaped the research, analysis
and manuscript. All authors approved the final manuscript.
Ethics of human subject participation: The data sets for the
MICS 2015-2016were accessed from theMICSwebsite after
receiving permission from UNICEF to use the MICS data.
Since this secondary analysis study used publicly acces-
sible de-identified data sets, it was exempted from full
review and approved by the Human Research Ethics
Committee of Mahidol University, Thailand (Approval
No.: 2017/031.1105).

References

1. Victora CG, Adair L, Fall C et al. (2008) Maternal and child
undernutrition: consequences for adult health and human
capital. Lancet 371, 340–357.

2. UNICEF, WHO & World Bank Group (2017) Levels and
Trends in Child Malnutrition: Key Findings of the 2017
Edition. New York, Geneva and Washington, DC:
UNICEF/WHO/World Bank.

3. Jehn M & Brewis A (2009) Paradoxical malnutrition in
mother-child pairs: untangling the phenomenon of over-
and under-nutrition in underdeveloped economies. Econ
Hum Biol 7, 28–35.

4. Doak CM, Adair LS, Bentley M et al. (2005) The dual burden
household and the nutrition transition paradox. Int J Obes
(Lond) 29, 129–136.

5. Popkin BM, Corvalan C & Grummer-Strawn LM (2020)
Dynamics of the double burden of malnutrition and the
changing nutrition reality. Lancet 395, 65–74.

6. Popkin BM (2003) The nutrition transition in the developing
world. Dev Policy Rev 21, 581–597.

7. Popkin BM, Richards MK & Montiero CA (1996) Stunting is
associated with overweight in children of four nations
that are undergoing the nutrition transition. J Nutr 126,
3009–3016.

8. Atsu BK, Guure C & Laar AK (2017) Determinants of over-
weight with concurrent stunting among Ghanaian children.
BMC Pediatr 17, 177.

9. Fernald LC &Neufeld LM (2007) Overweight with concurrent
stunting in very young children from rural Mexico: preva-
lence and associated factors. Eur J Clin Nutr 61, 623.

10. Urke HB, MittelmarkMB&Valdivia M (2014) Trends in stunt-
ing and overweight in Peruvian pre-schoolers from 1991 to
2011: findings from the Demographic and Health Surveys.
Public Health Nutr 17, 2407–2418.

11. Bates K, Gjonça A & Leone T (2017) Double burden or dou-
ble counting of child malnutrition? The methodological and
theoretical implications of stunting-overweight in low and
middle income countries. Epidemiol Community Health
71, 779–785.

12. Wells JC, Sawaya AL, Wibaek R et al. (2020) The double bur-
den of malnutrition: aetiological pathways and conse-
quences for health. Lancet 395, 75–88.

13. Mamabolo RL, Alberts M, Steyn NP et al. (2005) Prevalence
and determinants of stunting and overweight in 3-year-old
black South African children residing in the Central Region
of Limpopo Province, South Africa. Public Health Nutr 8,
501–508.

14. Wang X, Höjer B, Guo S et al. (2009) Stunting and ‘over-
weight’ in the WHO Child Growth Standards–malnutrition

3064 L Benedict et al.

https://doi.org/10.1017/S1368980020003304 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980020003304


among children in a poor area of China. Public Health Nutr
12, 1991–1998.

15. Said-Mohamed R, Bernard JY, Ndzana A-C et al. (2012) Is
overweight in stunted preschool children in Cameroon
related to reductions in fat oxidation, resting energy expendi-
ture and physical activity? PLoS One 7, e39007.

16. Varela-Silva MI, Dickinson F, Wilson H et al. (2012) The
nutritional dual-burden in developing countries–how is it
assessed and what are the health implications? Coll
Antropol 36, 39–45.

17. MinhDo L, Lissner L &Ascher H (2018)Overweight, stunting,
and concurrent overweight and stunting observed over 3
years in Vietnamese children. Glob Health Action 11,
1517932.

18. Tzioumis E & Adair LS (2014) Childhood dual burden of
under-and overnutrition in low-and middle-income coun-
tries: a critical review. Food Nutr Bull 35, 230–243.

19. Chavasit V, Kasemsup V & Tontisirin K (2013) Thailand con-
quered under-nutrition very successfully but has not slowed
obesity. Obes Rev 14, 96–105.

20. AekplakornW&Mo-Suwan L (2009) Prevalence of obesity in
Thailand. Obes Rev 10, 589–592.

21. National Statistical Office (NSO) and United Nations
Children’s Fund (UNICEF) (2016) Thailand Multiple
Indicator Cluster Survey 2015–2016. Bangkok: NSO and
UNICEF.

22. Hawkes C, Ruel MT, Salm L et al. (2020) Double-duty
actions: seizing programme and policy opportunities to
address malnutrition in all its forms. Lancet 395, 142–155.

23. World Health Organization (1995) Physical status: the use
and interpretation of anthropometry. Report of a WHO
Expert Committee. Technical Report Series No. 854.
Geneva, Switzerland: WHO.

24. World Health Organization (2008) Indicators for Assessing
Infant and Young Child Feeding Practices: Part 1:
Definitions. Geneva, Switzerland: WHO Press, World
Health Organization.

25. Zocchetti C, Consonni D & Bertazzi PA (1997) Relationship
between prevalence rate ratios and odds ratios in cross-
sectional studies. Int J Epidemiol 26, 220–223.

26. Severi C & Moratorio X (2014) Double burden of undernutri-
tion and obesity in Uruguay. Am J Clin Nutr 100, 1659S–
1662S.

27. Rachmi CN, Agho KE, Li M et al. (2016) Stunting coexisting
with overweight in 2·0–4·9-year-old Indonesian children:

prevalence, trends and associated risk factors from repeated
cross-sectional surveys. Public Health Nutr 19, 2698–2707.

28. Said-Mohamed R, Allirot X, Sobgui M et al. (2009)
Determinants of overweight associated with stunting in pre-
school children of Yaoundé, Cameroon. Ann Hum Biol 36,
146–161.

29. Fuse K (2010) Variations in attitudinal gender preferences for
children across 50 less-developed countries. Demographic
Res 23, 1031–1048.

30. Gubert MB, Spaniol AM, Segall-Corrêa AM et al. (2017)
Understanding the double burden of malnutrition in food
insecure households in Brazil. Matern Child Nutr 13,
e12347.

31. Hong SA, Sriburapapirom C, Thamma-aphiphol K et al.
(2017) Overweight and obesity among primary schoolchil-
dren in Nakhon Pathom, Thailand: Comparison of Thai,
International Obesity Task Force and WHO Growth
References. Southeast Asian J Trop Med Public Health 48,
902–911.

32. Sarki M, Robertson A & Parlesak A (2016) Association
between socioeconomic status of mothers, food security,
food safety practices and the double burden of malnutrition
in the Lalitpur district, Nepal. Arch Public Health 74, 35.

33. Hong SA, Winichagoon P & Khang YH (2019) Rural-urban
differences in socioeconomic inequality trends for double
burden of malnutrition in Thailand 2005–2016. Eur J Clin
Nutr 74, 500–508.

34. Popkin BM, Linda SA & Ng SW (2012) Global nutrition tran-
sition: the pandemic of obesity in developing countries. Nutr
Rev 70, 3–21.

35. Syeda BAK, Wilson L, Maheshwari GK, et al. (2020)
Relationship between breastfeeding duration and undernu-
trition conditions among children aged 0–3 Years in
Pakistan. Int J Pediatr Adolesc Med. doi: 10.1016/j.ijpam.
2020.01.006.

36. Hong SA, Mongkolchati A & Pimpak T (2017) The influence
of breastfeeding duration and introduction of animal source
foods, fruit juice and vegetables on the risk of weight gain in
Thai children. Sri Lanka J Child Health 46, 108–116.

37. Department of Nutrition for Health and Development, WHO
(2017) Double-Duty Actions for Nutrition: Policy Brief.
Geneva: WHO.

38. Child Support Grant – Background of Child Support Grant
(n.d.) https://csg.dcy.go.th/en/about/background (accessed
August 15 2019).

Double burden of malnutrition: Thai children 3065

https://doi.org/10.1017/S1368980020003304 Published online by Cambridge University Press

https://doi.org/10.1016/j.ijpam.2020.01.006
https://doi.org/10.1016/j.ijpam.2020.01.006
https://csg.dcy.go.th/en/about/background
https://doi.org/10.1017/S1368980020003304

	Double burden of malnutrition and its association with infant and young child feeding practices among children under-five in Thailand
	Methods
	Study data
	Variables
	Statistical analyses

	Results
	Discussion
	Acknowledgements
	References


