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Abstract

Background: Childhood stunting, defined as the height-for-age standardized score lower than minus two, is one of
the key indicators for assessing well-being and health of a child; and can be used for monitoring child health
inequalities. Thailand has been successful in improving health and providing financial protection for its population.
A better understanding of the determinants of stunting will help fill both knowledge and policy gaps which
promote children’s health and well-being. This study assesses the factors contributing to stunting among Thai
children aged less than five years.

Methods: This study obtained data from the Multiple Indicator Cluster Survey Round 4 (MICS4), conducted in
Thailand in 2012. Data analysis consisted of three steps. First, descriptive statistics provided an overview of data.
Second, a Chi-square test determined the association between each covariate and stunting. Finally, multivariable
logistic regression assessed the likelihood of stunting from all independent variables. Interaction effects between
breastfeeding and household economy were added in the multivariable logistic regression.

Results: In the analysis without interaction effects, while the perceived size of children at birth as ‘small’ were
positively associated with stunting, children in the well-off households were less likely to experience stunting. The
analysis of the interactions between ‘duration of breastfeeding’ and ‘household’s economic level’ found that the
odds of stunting in children who were breastfed longer than 12 months in the poorest household quintile were 1.8
fold (95% Confidence interval: 1.3–2.6) higher than the odds found in mothers from the same poorest quintiles, but
without prolonged breastfeeding. However prolonged breastfeeding in most well-off households (those between
the second quintile and the fifth wealth quintile) did not show a tendency towards stunting.

Conclusions: Childhood stunting was significantly associated with several factors. Prolonged breastfeeding beyond
12 months when interacting with poor economic status of a household potentiated stunting. Children living in the
least well-off households were more prone to stunting than others. We recommend that the MICS survey
questionnaire be amended to capture details on quantity, quality and practices of supplementary feeding. Multi-
sectoral nutrition policies targeting poor households are required to address stunting challenges.
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Background
Maternal and child health (MCH) has been globally
recognized as one of the key indicators in measuring
health system performance. The Millennium Develop-
ment Goals (MDG), set the target to reduce under-five
mortality rate and maternal mortality rate by two thirds
and three quarters respectively by 2015 [1, 2]. To rectify
the unfinished MCH goals in the MDG era, the Sustain-
able Development Goals (SDG)-3, established the ambi-
tious targets of global maternal mortality reduction to
less than 70 deaths per 100,000 live births, and to ending
preventable deaths of children under 5 years of age by
2030 [3]. The MCH goal was also linked with the SDG-2
where the United Nations (UN) Member States commit-
ted to promote food security and improve the nutritional
status of vulnerable populations, including children
under 5 years of age, adolescent girls, pregnant and lac-
tating women, and the elderly [4].
The World Health Organisation (WHO) proposed 11 in-

dicators for MCH monitoring—maternal mortality, preva-
lence of stunted children, exclusive breastfeeding for 6
months after birth, and skilled birth attendants, to name a
few [5]. Amongst these indicators, De Onis and Branca sug-
gest that childhood stunting is ‘the best overall indicator of
children’s well-being and an accurate reflection of social in-
equalities’ [6]. The WHO also highlighted that stunting is a
result of long-term malnutrition, poor diets and nutritional
deprivation—leading to growth retardation, delayed mental
development, poor school performance and reduced intel-
lectual capacity [7, 8]. The consequences of stunting are
catastrophic, not only in terms of health but also in terms
of economic outcomes. The World Bank suggested that a
1% increase in loss of height is associated with a 1.4% loss
in economic productivity [9].
The global prevalence of stunting is extremely high.

Around 155 million children under 5 years of age are ex-
periencing stunting [10]. The situation is most severe in
Africa and Southeast Asia, which account for about 34%
of the global stunting prevalence [11].
A number of factors contribute to stunting: political

economy; health and health care systems; education, society
and culture; agriculture and food systems; and water, sanita-
tion and environment [12]. Poor hygiene and low breast-
feeding rates were associated with stunting [13], and low
birth weight and prolonged breastfeeding (more than 12
months) without adequate and appropriate supplementary
feeding, and diarrhoea were among major risk factors [14].
Factors that contribute to stunting can be categorized

as (1) child conditions, such as non-exclusive breastfeed-
ing and discontinuity of breastfeeding before 2 years,
slow fetal growth during pre-natal period, and having
been born prematurely [9, 15]; (2) maternal conditions,
including poor nutrition and health status of a mother
during pre-natal, peri-natal, and post-natal phases, and

inadequate preparation of a mother during pregnancy
[9]; and (3) socio-economic factors, both macro-level de-
terminants (lack of sanitation and an unhealthy environ-
ment for child rearing), and micro-level determinants
(household poverty, improper childrearing practices, and
poor maternal education) [14].
Thailand has been successful in improving health out-

comes and providing financial protection for its popula-
tion in spite of relatively low healthcare spending [16].
The infant mortality rate was markedly reduced from 26
in 1990 to 11 per 1000 live births in 2010 [17]. Despite
this, attempts to combat childhood stunting are not pro-
gressing well. Although the early 1990s marked a success
in reducing stunting prevalence from over 22% in 1987
to around 12% in 1995, the stunting trend has stagnated
and never fallen below 10% since then [13]. Child
stunting was found to be the second most concentrated
MCH problem amongst the poor, following only the
problem of underweight children [18]. Moderate and se-
vere stunting stood at 10.5% in 2016. The prevalence
amongst households headed by a non-Thai speaker was
more pronounced at 16.3% [19]. The path to tackling
the problem of stunting is not paved with roses, as a
case study from Thailand clearly reflects. In response to
the repeated violations of the Code of Practice on
Marketing of Breast Milk Substitutes by milk-substitute
industries [20], in 2017 the Thai Ministry of Health
(MOPH) introduced a draft Bill to regulate such interfer-
ences by the industries. However, there was strong resist-
ance from certain paediatricians and the Medical Council
who amplified the downsides of prolonged breastfeeding.
Though several studies on childhood stunting describe

the magnitude of stunting, comprehensive assessment of
its social determinants is lacking [21, 22]. A better un-
derstanding of contributing determinants will help policy
makers to devise proper comprehensive multi-sectoral
policies to alleviate stunting prevalence. Therefore, this
study aimed to assess potential factors contributing to
stunting amongst Thai children below 5 years of age, in
particular those who were breastfed beyond 12 months.

Methods
Operational definition
Prevalence of stunting is defined as the percentage of chil-
dren under age five whose height for age is greater than
two-fold of standard deviations at the direction below the
international reference median for children aged 0–59
months. Note that for children up to two years old, height
is measured by recumbent length unlike older children
where height is measured by stature while standing [23].

Study design and data source
This study applied a cross sectional quantitative design.
Data were obtained from the Multiple Indicators Cluster
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Survey (MICS) in 2012, which was jointly conducted by
the International Health Policy Program (IHPP), the
MOPH, the National Statistical Office (NSO), the Thai
Health Promotion Foundation and the United Nations
Children’s Fund (UNICEF) in 2012. Multi-stage stratified
cluster sampling was applied. Enumeration areas (EAs)
and households served as primary and secondary sampling
units respectively (approximately 20 households in each
EA). The overall sampling frame is presented in Table 1.
A total of 24,119 households participated in the survey

from a target of 26,850 (response rate = 98.5%). Amongst
these households, 9716 children were recruited. As this
study focused on factors that significantly contribute to
stunting, particularly the effects of prolonged breastfeed-
ing, we limited our analysis only to children aged over 12
months (as prolonged breastfeeding applied the cut-off at
12months), numbering 7018 in total.

Data collection, questionnaire design, and variable
management
Face-to-face interviews with mothers and/or legal guard-
ians were performed in each household by the NSO field
staff. Each interview took an average of 60 min to
complete. Field staff entered data directly into the mo-
bile tablets. Revisiting was done if mothers at the visited
household were absent during the first round of survey.
The standard MICS questionnaire was used [24]. All

variables were those collected earlier in the prior rounds
of MICS [9, 14, 15]—for instance, history of breastfeeding;
maternal education; and location of a household, and also
other variables such as geographic region; housing charac-
teristics; economic status; maternal antenatal care history;
and health status of a child before the survey period.
The variables of our focus were (1) current age

(months), height (cm), and weight (kg) of a child for meas-
urement of moderate and severe stunting; (2) pregnancy
age at delivery (less than 20 years, 20–29 years, 30–39
years, and equal to or more than 40 weeks); (3) maternal
perception on the size of her baby at birth (small, average,
large, and ‘cannot clearly determine the size’); (4) history
of diarrhoea during the last two weeks before the survey

(yes v no); (5) educational background of mother (no edu-
cation, primary school completion, secondary school com-
pletion, diploma, bachelor degree, and above bachelor
degree); (6) household domicile (municipality [represent-
ing urban] v outside municipality [representing rural]); (7)
geographic region of the household (Bangkok, Central,
Northern, Northeastern, and Southern); (8) antenatal care
(ANC) history (4 visits or more, fewer than 4 visits, and
‘cannot remember visit number’); (9) breastfeeding history
(less than 12months v 12months or more), and; (10)
household asset index (poorest, poor, moderate, rich, and
very rich asset quintiles). Note that the World Bank rec-
ommends using asset index as the indicator for measuring
household’s economy over monetary income [25]. The
index was calculated by principal component analysis, tak-
ing into account all important durables, land possession,
household infrastructure, and domestic commodities.

Data analysis
We used STATA software version 14 (serial license
number: 401406358220) to analyse the data. The analysis
was divided into three steps. Firstly, descriptive statistics
were done to provide the overview of the data. Secondly,
a univariable analysis by Chi-square test was done to de-
termine the association between each covariate and
stunting. Lastly, multivariable logistic regression was ap-
plied to assess the likelihood of stunting after accounting
for the effects of all covariates at the same time. All co-
variates from the univariable analysis were included in
the multivariable analysis regardless of the significance
level, since we hypothesized that these variables were
likely related to stunting, as supported by much litera-
ture in the introduction section.
As stunting can be a result of complex interactions be-

tween various social determinants, we then divided the
multivariable analysis into two strands: first, the analysis
without interaction terms and second, the analysis with
interaction terms. In this regard, a new variable repre-
senting the interactions between breastfeeding duration
and a household’s socio-economic profile was included
in the final model. Robust standard error was used to
adjust for potential cluster effects within a household.
Crude and adjusted odds ratios (OR) with 95% confi-
dence interval (95% CI) were presented. Statistical sig-
nificance was measured at the 95% confidence level
(P-value < 0.05).

Results
Descriptive statistics and sample characteristics
A total of 7018 children under 5 years old were enrolled in
this study. Around three quarters of them were born from
mothers who had completed at least high-school educa-
tion and gave birth at age between 20 and 39 years. The
majority of those mothers for whom ANC information

Table 1 Number of sample household and response rate of the
MICS round 4, Thailand

Region No. of household Response rate

Samples Interviewed

Bangkok 2959 2480 95.8

Central 5970 5190 98.6

Northern 5945 5532 99.5

Northeastern 5999 5631 99.6

Southern 5977 5286 97.7

Total 26,850 24,119 98.5
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was available had adequate ANC visits. About 88.74% of
the children were not currently breastfed. Only 30.8% of
the children had been breastfed for more than 12months.
Most mothers (71.0%) did not have adequate information
about the size of their child at birth. However, for those
mothers who could determine the size of their child at
birth, the most common report was ‘average’ (21.4%),
followed by ‘large’ (4.9%). Over 95.7% of the children did
not have recent experiences of diarrhoea and approxi-
mately 14.1% of the children experienced stunting.
Regarding household attributes, around three quarters

were ranked in the 3rd to 5th quintiles of the wealth
index. Those located in a municipal area slightly out-
numbered those living in rural areas. The samples were
quite equally shared between the different geographic
zones except Bangkok (Central 21.0%, Northern 22.0%,
Northeastern 23.5%, Southern 24.2% and Bangkok 9.3%)
as depicted in Table 2.

Univariable analysis
The results of univariable analysis are described in Table 3.
Clearly, a high maternal education background and in-
creased age at delivery had an inverse relationship with the
probability of childhood stunting. Prolonged breastfeeding
was positively associated with stunting (OR= 1.57, 95% CI
1.35–1.81). Stunted children tended to be the younger age
groups (less than 36months), and were those who had a
small size at birth, as reported by their mothers. Further-
more, the finding shows that children brought up in the
better-off households, and those living within municipalities,
had lower stunting probability compared to those from poor
socio-economic backgrounds. Note that geographic resi-
dence was not significantly associated with stunting.

Multivariable analysis
Table 4 presents the outcomes of multivariable analysis
(both with and without interaction effects). In the ana-
lysis with no interaction effects, higher maternal educa-
tion and the more advanced the age of mothers at the
time of delivery lowered the probability of stunting. The
perceived size of children at birth as ‘average’ or ‘large’
yielded smaller odds of stunting compared to those with
a low birth weight who were reported by mothers as
‘small’ in size. Children in the better-off households were
less likely to face stunting. Prolonged breastfeeding was
positively associated with stunting. Other covariates,
such as number of ANC visits and history of diarrhoea
within the last two months, appeared to have insignifi-
cant effects on stunting.
The interactions between the duration of breastfeeding

and household economic levels contributed to stunting
with varying degrees of statistical significance. By using the
interaction between ‘poorest wealth index’ and ‘duration of
breastfeeding of less than 12 months’ as a reference, it

Table 2 Key characteristics of the participants*

Factors No (%)

Parental characteristics

Maternal education

No education 211 (3.0)

Primary 1973 (28.3)

Secondary 2709 (38.8)

Diploma 791 (11.3)

Bachelor’s degree 1201 (17.2)

Master’s degree and above 97 (1.4)

Maternal age at birth

< 20 years 672 (9.8)

20–29 years 2996 (43.9)

30–39 years 2456 (36.0)

40 years and above 701 (10.3)

Number of ANC visits

< 4 Times 65 (0.9)

≥ 4 Times 1892 (27.0)

Cannot remember visit number 5061 (72.1)

Currently breastfeeding

Yes 750 (11.3)

No 5887 (88.7)

Duration of breastfeeding

≤ 12 months 4591 (69.2)

> 12 months 2043 (30.8)

Child characteristics

Perceived size of baby at birth

Small 188 (2.7)

Average 1503 (21.4)

Large 341 (4.9)

Cannot clearly determine the size 4986 (71.0)

Child’s age (months)

13–24 months 1696 (24.3)

25–36 months 1836 (26.3)

37–48 months 1791 (25.6)

49–59 months 1662 (23.8)

History of recent diarrhoea

Yes 302 (4.3)

No 6670 (95.7)

Stunting

No 5626 (85.9)

Yes 925 (14.1)

Household level factors

Wealth index

Poorest 914 (13.1)

Poorer 1182 (16.9)
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appears that wealth provided a protective effect against stunt-
ing regardless of the duration of breastfeeding; but amongst
mothers in the poorest quintiles, beyond-12-months breast-
feeding tended to contribute to stunting relative to those
with shorter duration of breastfeeding. The direction of odds
ratio and significance level of other covariates in the analysis
with interaction terms did not show a remarkable difference
from the analysis without interaction terms.

Discussion
This study sheds light on risk factors of stunting amongst
Thai children under-five years of age through the analysis
of the 2012 MICS data. The household’s economic status
was the strongest influence on stunting. Children in the
poorest quintile were about two-fold more likely to ex-
perience stunting than those in the richest quintile.
The discovery from this study supports findings from

some prior research. For instance, the UNICEF data and
the Global Nutrition Report suggested that stunting
prevalence amongst children in the poorest households
was more than double those in the richest households
[10, 26]. Furthermore, studies in Burundi and Nepal
found that economically poorer households had a
greater association with stunting and severe stunting
than the richer ones [27, 28]. Likewise, in Nigeria, low
household wealth index was a risk factor for severe
stunting [29].
However, when it comes to breastfeeding, the findings

should be interpreted with caution. While Tiwari et al.
from Nepal [28] and Akombi et al. from Nigeria [29]

Table 2 Key characteristics of the participants* (Continued)

Factors No (%)

Middle 1537 (22.0)

Richer 1735 (24.9)

Richest 1610 (23.1)

Community level factors

Type of residence

Municipal 3695 (52.7)

Non-municipal 3323 (47.3)

Geographic zone

Bangkok 654 (9.3)

Central 1474 (21.0)

Northern 1543 (22.0)

Northeastern 1650 (23.5)

Southern 1697 (24.2)

Note:
• As the volume of missing data in each variable was small, missing data were
not reported in the table
• The wealth index variable was analyzed by the NSO based on the full
samples, while this study focused on household of over-12-month children.
Thus, the proportion of our samples for each quintile was not exactly equal
to 20%

Table 3 Univariable analysis on stunting

Factors Odds ratio (SE) 95% CI

I. Parental level factors

Maternal education (v no education)

Primary 0.46 (0.08) 0.33–0.64***

Secondary 0.37 (0.06) 0.27–0.51***

Diploma 0.30 (0.06) 0.21–0.44***

Bachelor’s degree 0.26 (0.05) 0.18–0.37***

Master’s degree and above 0.41 (0.14) 0.22–0.79*

Mother’s age at birth (v < 20 years)

20–29 years 0.84 (0.10) 0.66–1.05

30–39 years 0.66 (0.08) 0.52–0.84***

> 40 years 0.68 (0.11) 0.50–0.93*

Number of ANC (v < 4 times)

≥ 4 Times 0.64 (0.20) 0.35–1.18

Cannot remember visit number 0.48 (0.15) 0.26–0.89*

Duration of breastfeeding (v < 12 months)

> 12 months 1.57 (0.12) 1.35–1.81***

II. Child level factors

Perceived size of baby at birth (v small)

Average 0.72 (0.14) 0.49–1.06

Large 0.59 (0.14) 0.36–0.95*

Cannot clearly determine the size 0.52 (0.10) 0.36–0.76***

Child age in months (v 12–23months)

24–35 months 0.83 (0.08) 0.69–1.00

36–47 months 0.75 (0.07) 0.62–0.90***

48–59 months 0.61 (0.06) 0.50–0.75***

History of recent diarrhoea (v Yes)

No 0.92 (0.16) 0.66–1.28

III. Household level factors

Wealth index (v poorest)

Poorer 0.69 (0.08) 0.55–0.87***

Middle 0.59 (0.06) 0.47–0.73***

Richer 0.46 (0.05) 0.37–0.58***

Richest 0.39 (0.05) 0.31–0.49***

IV. Community level factors

Type of residence (v municipal)

Non-municipal 1.25 (0.09) 1.09–1.44***

Geographic zone (v Bangkok)

Central 1.00 (0.15) 0.74–1.34

Northern 0.94 (0.14) 0.70–1.26

Northeastern 1.02 (0.15) 0.76–1.36

Southern 1.22 (0.18) 0.92–1.63

Note: * P-value < 0.05, **P-value < 0.01, and *** P-value < 0.001
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Table 4 Multivariable analysis on stunting with and without interaction effects between duration of breastfeeding and wealth index

Factors With interaction terms Without interaction terms

Odds ratio (SE) 95%CI Odds ratio (SE) 95%CI

I. Parental level factors

Maternal education

No education 1.00 1.00

Primary 0.54 (0.12) 0.35–0.82*** 0.55 (0.12) 0.36–0.84*

Secondary 0.42 (0.09) 0.27–0.64*** 0.42 (0.09) 0.28–0.65***

Diploma 0.40 (0.10) 0.25–0.64*** 0.40 (0.10) 0.25–0.65***

Bachelor’s degree 0.41 (0.10) 0.25–0.66*** 0.41 (0.10) 0.26–0.67***

Higher Bachelor’s degree 0.76 (0.29) 0.37–1.59 0.77 (0.29) 0.37–1.60

Mother’s age at birth

< 20 year 1.00 1.00

20–29 years 0.89 (0.11) 0.69–1.13 0.89 (0.11) 0.70–1.13

30–39 years 0.68 (0.09) 0.52–0.89*** 0.68 (0.09) 0.52–0.89*

40 years and above 0.60 (0.11) 0.42–0.85* 0.60 (0.11) 0.42–0.86*

Duration of breastfeeding

< 12months 1.00

> 12 months 1.35 (0.11) 1.15–1.58***

Number of ANC*

< 4 Times 1.00 1.00

≥ 4 Times 1.03 (0.35) 0.53–2.01 1.02 (0.35) 0.52–2.00

Cannot remember visit number 1.42 (0.66) 0.57–3.51 1.42 (0.66) 0.57–3.52

II. Child level factors

Perceived size of baby at birth*

Small 1.00 1.00

Average 0.68 (0.14) 0.45–1.03 0.69 (0.15) 0.45–1.04

Large 0.59 (0.15) 0.36–0.98* 0.59 (0.15) 0.35–0.97*

Cannot clearly determine the size 0.38 (0.14) 0.19–0.78* 0.38 (0.14) 0.18–0.78*

History of recent diarrhoea

Yes 1.00 1.00

No 1.07 (0.21) 0.73–1.56 1.07 (0.21) 0.73–1.56

III. Household level factors

Wealth index

Poorest 1.00

Poorer 0.74 (0.09) 0.58–0.95*

Middle 0.60 (0.08) 0.47–0.77***

Richer 0.48 (0.07) 0.37–0.63***

Richest 0.46 (0.07) 0.33–0.63***

IV. Community level factors

Type of residence

Municipal 1.00 1.00

Non-municipal 1.13 (0.09) 0.96–1.32 1.12 (0.09) 0.96–1.32

Geographic zone

Bangkok 1.00 1.00

Central 0.76 (0.12) 0.56–1.05 0.77 (0.13) 0.56–1.06
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reported that a long duration of breastfeeding contribute
to stunting, our study found that prolonged duration of
breastfeeding by itself is not a strong determinant for
stunting, but rather, the interaction between breastfeed-
ing duration and wealth status. Also, this point is largely
overlooked in most existing literature on this subject.
Children with beyond-12-months breastfeeding in the
poorest households were most prone to stunting while
children in the well-off households were less likely to
suffer from stunting regardless of their breastfeeding
duration. Theoretically, long-term breastfeeding creates
substantial benefit to the health of mothers and children.
Previous studies [27, 30–32] found that continued
breastfeeding positively affected children’s development
– reducing the risk of autism spectrum disorder (ASD)
and increasing cognitive development. In addition,
mothers who breastfeed have a lower risk of chronic dis-
eases [32].
A potential explanation for this phenomenon is that the

poorest families might not have means to sufficiently provide
an adequate amount of appropriate complementary food for
their children after the first six-months of exclusive breast
feeding. As a result, breastfeeding was continued as the only
viable choice, but its nutrient content alone is not sufficient
to match the increased demand of children as they grow up.
This coincides with the WHO’s recommendation, suggesting
that exclusive breastfeeding should be performed for the first
6months. After that, complementary food should be pro-
vided in addition to breastfeeding. Unfortunately, the current
version of the MICS questionnaire does not allow for de-
tailed analysis of complementary food acquisition.

To unpack this complexity, UNICEF should, in the fu-
ture, amend the MICS survey questionnaire to reflect
the magnitude and profile of supplementary food feeding
and feeding management. Additionally, some literature
mentions the effects of the practice of six-month exclu-
sive breastfeeding as a factor that contributes to optimal
child growth [33, 34]. This may also explain the stunting
phenomenon in this study as the exclusive breastfeeding
rate of Thai infants during the first six months of life
was consistently low (MICS 3 in 2009 and MICS4 in
2012 show that the exclusive breastfeeding rate was only
5.4% [35] and 12.3% respectively) [24].
For other covariates, those with low birth weight or

who were born premature were about 30–40% more
likely to develop stunting than those with a normal or
large body size at birth. Surprisingly, children residing in
more affluent areas, like Bangkok, were more likely to
face stunting than those in other regions. This finding is
in contrast to some of the international literature on this
subject which has found childhood stunting to be more
prevalent in rural than urban households [6, 26, 36]. The
child-rearing behaviour of mothers in Bangkok, who
were mostly employed in the service and manufacturing
sectors and as a result had limited time, which subse-
quently affected the quality of child rearing, and the
nuclear-family characteristic of most households in
Bangkok where little or no support from relatives is pro-
vided to mothers, are possible explanations.
Despite a rigorous sampling technique and a large num-

ber of participants, which are the strengths of the study,
certain limitations remain. Firstly, the questionnaire did

Table 4 Multivariable analysis on stunting with and without interaction effects between duration of breastfeeding and wealth index
(Continued)

Factors With interaction terms Without interaction terms

Odds ratio (SE) 95%CI Odds ratio (SE) 95%CI

Northern 0.59 (0.10) 0.43–0.82*** 0.59 (0.10) 0.43–0.82***

Northeastern 0.60 (0.10) 0.44–0.83*** 0.60 (0.10) 0.43–0.83***

Southern 0.90 (0.14) 0.66–1.23 0.91 (0.14) 0.67–1.24

V. Duration of breastfeeding and Wealth index

BF < 12months and Poorest 1.00

BF < 12months and Poor 0.86 (0.15) 0.61–1.21

BF < 12 months and Middle 0.67 (0.12) 0.48–0.94*

BF < 12months and Rich 0.65 (0.11) 0.46–0.92*

BF < 12months and Richest 0.50 (0.10) 0.34–0.74***

BF > 12 months and Poorest 1.79 (0.32) 1.26–2.55***

BF > 12 months and Poor 1.16 (0.22) 0.80–1.67

BF > 12 months and Middle 0.98 (0.19) 0.67–1.44

BF > 12 months and Rich 0.53 (0.11) 0.35–0.81***

BF > 12 months and Richest 0.80 (0.19) 0.51–1.27

Note: * P-value < 0.05, **P-value < 0.01, and *** P-value < 0.001
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not contain questions on child rearing practices, especially
on complementary food provision in terms of both quality
and quantity. Poverty, lower maternal education and lack
of adequate complementary food amongst the poorest
households can be significant risk factors for stunting.
Without this information, the association between dur-
ation of breastfeeding beyond 12months and stunting can
be misinterpreted, and send the ‘wrong signal’ to the soci-
ety about the downside of breastfeeding. It can be used
wrongly by the ‘pro-breast milk substitutes’ advocates to
refute the benefits of breastfeeding. In fact, there was a
question about food security in the MICS questionnaire,
that is, ‘Did your child have the following food in the last
24 hours?’. The respondents were asked to answer ‘yes’ or
‘no’ for each food item on the list, for instance, water, con-
densed milk, rice, and fruit. However, it seems that the
question was not well crafted, making it difficult to serve
as an indicator for complementary food consumption.
Therefore, it was dropped from our analysis.
Secondly, the sampling process relied on the house-

hold registry from the Department of Provincial Admin-
istration. Although this is a normal process, used by
other NSO surveys, there is a downside to this approach.
That is, people whose households do not have a registry
number, especially disadvantaged populations such as
undocumented migrants, homeless people, and slum
dwellers, were likely to be excluded from the sampling
frame. As a result, the results might underestimate
stunting prevalence as the analysis may be prone to
missing the poor households.
Thirdly, the question about perception on the size of

babies at birth provided the only available measurement
of a child’s health status at the time of delivery, as infor-
mation about the exact weight of a child at birth was
not available in most households. The question was
prone to recall bias and measurement error. Further
studies that collect the true actual size of the babies at
birth are recommended.
Finally, there were other factors that were not cap-

tured by the questionnaire, for instance: the child rearing
practice by mothers, household environment, and famil-
ial genetic problems. All these limitations were difficult
to rectify through a single quantitative survey, warrant-
ing future studies to unpack these complexities.

Conclusion and policy implications
In conclusion, this research found that childhood stunt-
ing was significantly associated with the following risk
factors: poor economic status of a household, small size
of a child at the time of delivery, and residential location
in Bangkok. The study also suggested that prolonged
breastfeeding beyond 12months when in combination
with poor economic status of a household potentiated
the risk of stunting. Household wealth was protective

factor against stunting in children who were breastfed
for both short and prolonged periods of breastfeeding.
Children living in the least well-off households were
more prone to experience stunting than others. This
study points to target interventions to identify and sup-
port the poorest households, using multi-sectoral actions
such as poverty reduction, ensuring food security, health
education and the empowerment of women. As long as
household poverty remains an impediment, health educa-
tion and supplementary food provision alone will not be
sufficient to radically tackle the malnutrition of children.

Abbreviations
95% CI: 95% Confidence interval; CI: Confidence interval; cm: Centimeter;
EA: Enumeration area; HH: Household; kg: Kilogram; MCH: Maternal and child
health; MDGs: Millennium Development Goals; MICS: Multiple Indicators
Cluster Survey; OR: Odds ratio; SDGs: Sustainable Development Goals;
SE: Standard error; UN: United Nations; WHO: World Health Organization

Acknowledgments
The authors would like to thank the NSO for the value database and all IHPP
staff for their unrelenting support and invaluable advice throughout the
study course. Moreover, we appreciate Alex Dalliston for proofreading and
language editing. The study was supported by Thai Health Promotion
Foundation’s and IHPP’s core resources.

Funding
The study was funded by Thai Health Promotion Foundation and
International Health Policy Foundation.

Availability of data and materials
The data that support the findings of this study are available from the NSO
but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data
are however available from the authors upon reasonable request and with
permission of the NSO.

Author's contributions
All authors designed the study. NC, CT, RS, KT and SL were responsible for
data analysis. NC, RS and CT crafted the first draft of the manuscript. KT SL
and VT revise and finalize the manuscript. All authors contributed toward
data analysis, drafting and critically revising the paper and agree to be
accountable for all aspects of the work.

Ethics approval and consent to participate
The data set used by this study is one of the national routine household
surveys conducted by the government agency, namely the National
Statistical Office (NSO). As mandated by the Statistics Act 2007, (see http://
web.nso.go.th/en/abt/stat_act2007.pdf) the NSO is not required to obtain
signed consent forms from respondents. However, Article 15 of the Statistics
Act ensures confidentiality of data collected by the NSO fieldwork and also
other users of the dataset. In this study, the researchers strictly followed the
confidentiality requirement in Article 15 of the Act; all individual information
was strictly kept confidential and not reported in the paper.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Cetthakrikul et al. BMC Pediatrics          (2018) 18:395 Page 8 of 9

http://web.nso.go.th/en/abt/stat_act2007.pdf
http://web.nso.go.th/en/abt/stat_act2007.pdf


Author details
1International Health Policy Program, Ministry of Public Health, Nonthaburi,
Thailand. 2Department of Health, Ministry of Public Health, Nonthaburi,
Thailand. 3Bureau of Epidemiology, Department of Disease Control, Ministry
of Public Health, Nonthaburi, Thailand. 4Faculty of Pharmaceutical Sciences,
Khon Kaen University, Khon Kaen, Thailand.

Received: 6 February 2018 Accepted: 18 December 2018

References
1. World Health Organization. MDG 4: reduce child mortality. 2015. http://

www.who.int/topics/millennium_development_goals/child_mortality/en/.
Accessed 20 Nov 2017.

2. World Health Organization. MDG 5: improve maternal health. 2015. http://
www.who.int/topics/millennium_development_goals/maternal_health/en/.
Accessed 20 Nov 2017.

3. Nations U. Sustainable development goal 3: ensure healthy lives and
promote well-being for all at all ages. 2016. https://sustainabledevelopment.
un.org/sdg3. Accessed 20 Nov 2017.

4. United Nations. The future we want: outcome document of the United
Nations conference on. Sustain Dev. 2012; https://sustainabledevelopment.
un.org/content/documents/733FutureWeWant.pdf. Accessed 27 Mar 2016.

5. World Health Organization. Recommendation 2: Health indicators 2011.
http://www.who.int/woman_child_accountability/progress_information/
recommendation2/en/. Accessed 20 Nov 2017.

6. de Onis M, Branca F. Childhood stunting: a global perspective. Matern Child
Nutr. 2016:12 Suppl 1:12–26.

7. WHO: Nutrition Landscape Information System (NLIS): Country Profile
Indicators. In.; 2010.

8. World Health Organization. Childhood Stunting: Context, Causes and
Consequences. 2013. http://www.who.int/nutrition/events/2013_
ChildhoodStunting_colloquium_14Oct_ConceptualFramework_colour.pdf.
Accessed 27 Nov 2017.

9. World Health Organization: Global Nutrition Targets 2025: Stunting policy
brief. In.; 2014.

10. UNICEF. Undernutrition contributes to nearly half of all deaths in children
under 5 and is widespread in Asia and Africa. 2017. https://data.unicef.org/
topic/nutrition/malnutrition/#. Accessed 13 Nov 2017.

11. World Health Organization: World health statistics 2017: monitoring health for the
SDGs, Sustainable Development Goals: L’IV Com Sàrl, Villars-sous-Yens; 2017.

12. Stewart CP, Iannotti L, Dewey KG, Michaelsen KF, Onyango AW.
Contextualising complementary feeding in a broader framework for
stunting prevention. Matern Child Nutr. 2013;9(Suppl 2):27–45.

13. Winichagoon P. Thailand nutrition in transition: situation and challenges of
maternal and child nutrition. Asia Pac J Clin Nutr. 2013;22(1):6–15.

14. Paudel R, Pradhan B, Wagle RR, Pahari DP, Onta SR. Risk factors for stunting
among children: a community based case control study in Nepal.
Kathmandu Univ Med J (KUMJ). 2012;10(39):18–24.

15. Danaei G, Andrews KG, Sudfeld CR, Fink G, McCoy DC, Peet E, Sania A,
Smith Fawzi MC, Ezzati M, Fawzi WW. Risk factors for childhood stunting in
137 developing countries: a comparative risk assessment analysis at global,
regional, and country levels. PLoS Med. 2016;13(11):e1002164.

16. Balabanova D, Mills A, Conteh L, Akkazieva B, Banteyerga H, Dash U. Good
health at low cost 25 years on: lessons for the future of health systems
strengthening. Lancet. 2013;381.

17. World Health Organization. World health statistics 2012. 2012. http://apps.
who.int/iris/bitstream/10665/44844/1/9789241564441_eng.pdf?ua=1.
Accessed 6 June 2014.

18. Limwattananon S, Tangcharoensathien V, Prakongsai P. Equity in maternal
and child health in Thailand. Bulletin of the World Health Organisation.
2010;88:420–7.

19. National Satatistic Organisation: Thailand Multiple Indicator Cluster Survey
2015-2016. In: Final Report. Bangkok: National Satatistic Organisation and
UNICEF; 2016.

20. The World Breastfeeding Trends Initiative (WBTi) :Thailand. In. Thailand:
International Baby Food Action Network (IBFAN) Asia; 2015.

21. Mongkolchati A, Thinkhamrop B, Mo-Suwan L, Chittchang U, Choprapawon
C. Prevalence and incidence of child stunting from birth to two years of life
in Thai children: based on the prospective cohort study of Thai children
(PCTC). J Med Assoc Thail. 2010;93(12):1368–78.

22. Rojroongwasinkul N, Kijboonchoo K, Wimonpeerapattana W,
Purttiponthanee S, Yamborisut U, Boonpraderm A, Kunapan P,
Thasanasuwan W, Khouw I. SEANUTS: the nutritional status and dietary
intakes of 0.5-12-year-old Thai children. Br J Nutr. 2013;110(Suppl 3):S36–44.

23. Md O. Blössner M: WHO global database on child growth and malnutrition.
In Geneva: WHO. 1997.

24. National Satatistic Organisation. Thailand multiple Indicator cluster survey.
In. Bangkok: national statistical. Office. 2012.

25. Aline Coudouel JS, Hentschel WQT. A sourcebook for poverty reduction
strategies, vol. 1. Washington, DC: The World Bank; 2002.

26. International Food Policy Research Institute. Global nutrition report 2016: from
promise to impact: ending malnutrition by 2030. Washington. In: DC; 2016.

27. Nkurunziza S, Meessen B, Van Geertruyden JP, Korachais C. Determinants of
stunting and severe stunting among Burundian children aged 6-23 months:
evidence from a national cross-sectional household survey. 2014 BMC
Pediatr. 2017;17(1):176.

28. Tiwari R, Ausman LM, Agho KE. Determinants of stunting and severe
stunting among under-fives: evidence from the 2011 Nepal demographic
and health survey. BMC Pediatr. 2014;14:239.

29. Akombi BJ, Agho KE, Hall JJ, Merom D, Astell-Burt T, Renzaho AM. Stunting
and severe stunting among children under-5 years in Nigeria: a multilevel
analysis. BMC Pediatr. 2017;17(1):15.

30. Chirande L, Charwe D, Mbwana H, Victor R, Kimboka S, Issaka AI, Baines SK,
Dibley MJ, Agho KE. Determinants of stunting and severe stunting among
under-fives in Tanzania: evidence from the 2010 cross-sectional household
survey. BMC Pediatr. 2015;15:165.

31. Al-Nuaimi N, Katende G, Arulappan J. Breastfeeding trends and
determinants: implications and recommendations for gulf cooperation
council countries. Sultan Qaboos Univ Med J. 2017;17(2):e155–61.

32. Binns C, Lee M, Low WY. The long-term public health benefits of
breastfeeding. Asia Pac J Public Health. 2016;28(1):7–14.

33. Kamudoni P, Maleta K, Shi Z, Holmboe-Ottesen G. Exclusive breastfeeding
duration during the first 6 months of life is positively associated with
length-for-age among infants 6-12 months old, in Mangochi district, Malawi.
Eur J Clin Nutr. 2015;69(1):96–101.

34. Kuchenbecker J, Jordan I, Reinbott A, Herrmann J, Jeremias T, Kennedy G,
Muehlhoff E, Mtimuni B, Krawinkel MB. Exclusive breastfeeding and its effect
on growth of Malawian infants: results from a cross-sectional study. Paediatr
Int Child Health. 2015;35(1):14–23.

35. Thailand National Statistical Office. Thailand multiple Indicator cluster survey
December 2005- February 2006, final report. In. Bangkok, Thailand: national
statistical. Office. 2006.

36. Julia M, van Weissenbruch MM, de Waal HA, Surjono A. Influence of
socioeconomic status on the prevalence of stunted growth and obesity in
prepubertal Indonesian children. Food Nutr Bull. 2004;25(4):354–60.

Cetthakrikul et al. BMC Pediatrics          (2018) 18:395 Page 9 of 9

http://www.who.int/topics/millennium_development_goals/child_mortality/en/
http://www.who.int/topics/millennium_development_goals/child_mortality/en/
http://www.who.int/topics/millennium_development_goals/maternal_health/en/
http://www.who.int/topics/millennium_development_goals/maternal_health/en/
https://sustainabledevelopment.un.org/sdg3
https://sustainabledevelopment.un.org/sdg3
https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf
https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf
http://www.who.int/woman_child_accountability/progress_information/recommendation2/en/
http://www.who.int/woman_child_accountability/progress_information/recommendation2/en/
http://www.who.int/nutrition/events/2013_ChildhoodStunting_colloquium_14Oct_ConceptualFramework_colour.pdf
http://www.who.int/nutrition/events/2013_ChildhoodStunting_colloquium_14Oct_ConceptualFramework_colour.pdf
https://data.unicef.org/topic/nutrition/malnutrition
https://data.unicef.org/topic/nutrition/malnutrition
http://apps.who.int/iris/bitstream/10665/44844/1/9789241564441_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/44844/1/9789241564441_eng.pdf?ua=1

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Operational definition
	Study design and data source
	Data collection, questionnaire design, and variable management
	Data analysis

	Results
	Descriptive statistics and sample characteristics
	Univariable analysis
	Multivariable analysis

	Discussion
	Conclusion and policy implications
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Author's contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

