
ABSTRACT

The period from birth to two years of age is a “critical window” of opportunity for the promotion of optimal 
growth, health and behavioral development of children. Dietary diversity is an important immediate 
determinant of stunting children also feeding patterns combined with household food insecurity can lead to 
stunting children which is a major public health problem in developing countries like Indonesia. A community 
based cross-sectional study that involved 120 participants from east Jakarta rural were conducted from 
February to March 2018. A consecutive sampling procedure was employed to select the required households. 
Multivariable logistic regression analyses were performed to compare stunting by feeding patterns and other 
characteristics. The prevalence of child stunting in the current study Dietary diversity and child stunting 44 was 
43.5%. Dietary diversity has association with stunting especially in the poorest economic status. Dietary 
education would be the most effective strategy to deliver messages about infant and young child feeding 
practices, especially on dietary diversity.
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INTRODUCTION

Stunting, which is defined as an attained height below 
−2 Standard Deviations (SD) of the World Health 
Organization (WHO) growth reference median is the 
most prevailing form of child undernutrition and affects 

th around 165 million children globally before their 5
birthday (Ahmed et al., 2018).Stunting syndrome is a 
constellation of growth retardation, delayed 
development, cognitive defect, and metabolic defect, 
which increases morbidity and mortality in young 
children (Poos et al., 1999; Prendergast & Humphrey, 
2014).The prevalence was 22.2% worldwide in 2017 
(Aguayo & Menon, 2016). Stunting arises as a result of 
chronic restriction of a child’s potential growth brought 
about by the cumulative effects of inadequate food 
intake and poor health conditions that result from 
endemic poverty. This restricted growth is an important 
cause of morbidity and mortality in infants and children 
(Black et al., 2013; Baron et al., 2015). Poor 
socioeconomic conditions and an increased risk of 

frequent and early exposure to adverse conditions, such 
as illness or inappropriate feeding practices may give 
rise to high levels of stunting. A decline in the national 
stunting rate is usually an indication of improvements in 
the overall socioeconomic conditions of a country 
(Willey et al., 2009; Mushtaq et al., 2011). According to 
Black et al. (2013), more than one-third of child deaths 
and more than 10% of the total global disease burden are 
attributed to maternal and child undernutrition, which 
may result in stunting among others. According to the 
2018 Indonesia Demographic and Health Survey, 30.8% 
of Indonesia children aged less than five years are 
stunted (Ministry of Health Republic of Indonesia, 
2018) and places Indonesia  the fifth highest burden of 
stunted children in the world. In spite of a reduction, the 
prevalence of child stunting in Indonesia in 2018 was 
still ‘unacceptably high', by World Health Organization 
(WHO) standards and greater efforts are thus required to 
decrease the prevalence of stunting among Indonesia 
children. Child undernutrition leads to reduction in 
school attendance, cognitive development resulting in 
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massive loss of human potential leading to economic 
loss to individual and nation (Begum & Dewey, 2011; 
Fanzo & Reinhardt, 2014; Unicef, 2014; Demirchyan et 
al., 2016; Walker et al., 2015). Factors that may 
indirectly influence stunting levels among children in 
Indonesia including socio-economic status such as 
mother’s education and occupation, household income 
and health expenditure (Ministry of Health Republic of 
Indonesia, 2018; Beal et al., 2018; Seedhom, Mohamed 
& Mahfouz, 2014). In addition, factors such as 
micronutrient deficiencies, inadequate protein intake 
and infections may directly cause stunting (Siarif, 
Yuliarti & Iskandar, 2019). This study focuses on the 
effect of dietary diversity on stunting as it is an important 
immediate determinant of child undernutrition. The 
objective of the study was to find the prevalence of 
stunting among infants and young children aged 6–23 
months and its association with dietary diversity.

METHODOLOGY

Study Participants and Settings

The study was cross-sectional design in east Jakarta and 
representative at the most populated area in Jakarta. It 
had a population of 2,817,994 at the 2014, making it the 
most populous of the five cities within Jakarta. Territory 
is characterized by several industrial sectors (World 
Population Review, 2019). The survey was done 
following a consecutive sampling scheme. In total, 120 
households were selected. All children 6-23 months of 
age in the selected households were eligible for the 
survey. The children aged 6–23 months from registered 
health clinic were included in the study after obtaining 
consent from their mothers. The children with acute 
illness, congenital malformation, and aged 2 years and 
above were excluded from the study. If the household 
has more than one child of age 6–23 months, all the 
eligible children were included in the study. Sample size 
was determined by considering depend of the 
prevalence and absolute precision (L) = 5%. We also 
excluded those who were underweight (weight-for-age 
z-score less than-2 SD), wasted (weight-for-
height/length z-score less than-2 SD), overweight (body 
mass index-for-age z-score more than 1 SD), or had 
height/length-for-age z-score between -2 and -1 SD. 
The exclusion criteria were determined to ensure that 
wasting and underweight do not bring a potential risk of 
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confounding factors. Informed verbal consent was 
obtained, and the nature and consequences of the study 
were explained to the patient's mother. Confidentiality 
was assured.

Anthropometric Measurement

Stunting was defined as children who had height/length-
for-age z-score less than-2 SD for their respective age 
and sex, according to the WHO 2006 standard growth 
chart. The z-scores were calculated using the WHO 
Anthro® software. Length in centimeters was measured 
in a supine position using SECA® length board for 
subjects under 2 years old, whereas height was measured 
in a standing position with SECA® stadiometer for 
those who are above 2 years old. Weight in kilograms 
was measured using SECA® digital scale in a standing 
position, and the subjects wore none or minimal light 
clothes. The enumerators (two associate nutrition 
experts) interviewed the parents using provided 
questionnaires, forms, and checklists. Prior to the 
interview, they have been trained by experts (3 
nutritionists, 1 pediatrician, and 1 health analyst). We 
also assessed the eating habit by asking the parents to 3 
days recall their children eating habit using Food 
Frequency Questionnaire. The food consumption data 
then converted into nutrients content using list of food 
ingredients and analyzed using Nutri Survey program. 
The principal investigator and team performed all 
anthropometric measurements with assistants on the 
infants and young children to eliminate inter-examiner 
error. Measurements taken include length and weight. 
To measure length was measured while child without 
shoes was kept in supine position with knees kept 
straight and feet positioned at 90° to the legs. Both length 
and head circumference were measured to the nearest 
0.1cm. Weight of the lightly clothed infants and children 
were measured to the nearest 10g. Weight was measured 
using an electronic hanging scale (Seca, Hanover 
Germany). All instruments were calibrated before 
measurements took place.

Dietary Diversity

Feeding practice related variables were assessed using 
eight score and optional feeding practice indicators 
developed by the World Health Organization (2019) for 
assessing the adequacy of infant and young child 
feeding (IYCF) practices. One of the indicators is 
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minimum dietary diversity, minimum meal frequency, 
minimum acceptable diet, and bottle feeding. Dietary 
diversity is minimum dietary diversity is defined as 
proportion of children 6–23 months of age who receive 
foods from 4 or more food groups (World Health 
Organization, 2019). WHO also defines optimal infant 
feeding as initiating breastfeeding within one hour of 
birth, breastfeeding exclusively for the first six months, 
starting complementary food at six months post-
delivery, continuing to breastfeed for two years, breast 
feeding day and night at least 8 times, the giving of 
colostrum, no pre-lacteal feeds, no bottle feeding and 
responsive feeding of solid, semi-solid food? In our 
study sub-optimal feeding practice was defined as lack 
of compliance to any of these recommended practices 
and low protein and calorie on their food. Minimum 
dietary diversity is defined as proportion of children 
6–23 months of age who receive foods from 4 or more 
food groups (Ahmed et al., 2018). In this study, a single 
24-hour maternal-reported food recall data was applied 
to the checklist of 12 food groups proposed by FAO. 
Presence or absence of the food groups consumed in the 
last 24 hours then determined the Household Dietary 
Diversity (HDD). Trained interviewers administered 
the HDD to 101 household members with children age 
6-23 months. Consumption of nutrients in the house 
ladder divided by the number of nutritional adequacy 
households to get Nutrient scores Adequacy Ratio 
(NAR). Next is the sum of NAR will be divided by the 
amount of nutrients to get the NAR value and will 
categorized in two groups that is enough if it is greater or 
equal to 77 % and less if smaller 77%. In this study, the 
level of adequacy energy and nutrients of each house 
stairs that are at risk of food insecurity in the east Jakarta 
is determined based on consumption food for each 
household ( Aiadeke et al., 2000). 

Paternal or maternal education status was classified as 
primary school, junior high school, senior high school, 
and undergraduate. Family economic status was 
classified based on monthly family income (World 
Bank Data Team, 2017): low (less than IDR 785.000), 
lower middle (IDR 786.000–2.500.000), upper middle 
(IDR 2.500.000–9.654.000), and high (more than IDR 
9.654.000).

Data were analyzed using SPSS 20. The prevalence of 
stunting with confidence interval was derived using 
Wald's statistics. Height for age distribution of study 
population was described in terms of Z-scores. 

Bivariate and multivariate logistic regression (LR) 
using stepwise backward LR method was used to test 
association between dietary diversity and stunting. P < 
0.05 was considered as significant. 

Ethics

This study was conducted according to the guidelines 
specify in the Declaration of Helsinki and all procedures 
involving human subjects were approved by the 
Medical and Health Research Ethics Committee 
(MHREC) Faculty of Medicine, Public Health, and 
Nursing, Gadjah Mada University. Written informed 
consent was obtained from all parents or guardians of 
the participants.

RESULTS

Sociodemographic Profile of The Study Population

The study includes 101 children aged 6-23 months. The 
subjects’ profiles are shown in Table 1. The participants 
were then divided into two groups, namely stunted 
group (n=44) and normal stature (control) group 
(n=57). These two groups had similar demographic 
characteristics, except for the variables studied. One 
hundred and one children completed the study 
(response rate of 84.2%). The prevalence of child 
stunting in the current study ‘Dietary Diversity and 
child stunting’ 44 was 43.5% which was slightly higher 
than the national prevalence. Since the prevalence of 
child stunting was way above 5% (Rosenkranz, 
Sumarmi & Mahmudiono , 2017), it was less likely that 
the observed stunting was due to “healthy shortness” 
where child’s shortness was attributable solely due to 
inherited genes and not because of inadequate nutrition 
or repeated bouts of infection (Prendergast & 
Humphrey, 2014). Maternal short stature has been 
associated with child stunting (Deborah et al., 2015; 
Melaku et al., 2018) and lends weight to the healthy 
shortness narrative. Unfortunately, we did not measure 
maternal height this hypothesis in our study.

Bivariate analysis results showed that there were 
several variables that had a significant association with 
stunting, such as poor dietary diversity (OR=6.76; 
95%CI:0.65-33.35), low protein from complementary 
food (OR=0.86; 95%CI: 0.45-3.05), and low energy 
from complementary food (OR=0.85; 95%CI: 0.54-
4.08), Maternal education (OR=0,44; 95%CI:0,55-
1,25), economy of paternal (OR=3.5; 95%CI: 2.55-
11.22). On the other hand, exclusive breastfeeding, 
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paternal education status was not related to stunting.  
Multivariate analysis showed that stunting was strongly 
related with individual dietary diversity in young 
children. Subjects who had poor dietary diversity or 
consumption of food groups less than four were 
associated with 6.76 times higher chance of becoming 
stunting (95%CI: 6.77-41.51) than children who had 
good dietary diversity. Table 2 below showed a final 
model after applying stepwise-backward elimination. 
Stratification analysis was conducted based on 
household economic status to see whether there was an 
effect modification in the association between 
individual dietary diversity and stunting. The variable 
of household economic status was considered because 
several studies showed it was related to both dietary 
diversity and stunting ((Fanzo & Reinhardt, 2014; 
Walker et al., 2015; Rosenkranz, Sumarmi & 
Mahmudiono, 2017). 

Table 1: Analysis variables and characteristics of 
children stunting and normal stature

   * Proportion difference test, Chi Square

Table 2: Multivariate Analysis of Factors Associated 
With Stunting

*= significant (p<0,005)

DISCUSSION

The objective of the current study was to determine the 
relationship between children stunting with dietary 
diversity as measured using household dietary diversity 
score, was a protective factor for child stunting. The 
proportion of food groups that were rich in growth-
promoting nutrients such as animal protein was low, 
with only less than 70% of households consuming 
meat/poultry in the last 24 hours. This association 
aligns with the results of study conducted by Damayanti 
Syarif  - and T. Mardiono  in East Java (Rosenkranz, 
Sumarmi & Mahmudiono , 2017)   also Cambodia that 
showed children who consumed animal source food 
were less likely to be stunted. A previous study in 
Indonesia highlighted the association between higher 
proportions of total household expenditure on animal 
foods with decreased likelihood of child stunting-. 
Another analysis showed a significant unadjusted 
association between Dietary Diversity and child 
stunting. This relationship remained significant in the 
final model, after adjustment for total energy intake, 
and protein intake. A similar study using 12 food groups 
via dietary diversity score in Cambodia showed no 
significant association, despite a lower mean DDS 
score, compared with our study . Our results were also 
in accord with a study in a Malaysia and Bangladesh. 
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The strength of association between DDS and child 
stunting in our study was relatively small (OR=0.89; 
95% CI=0.80–0.99) compared with the previous study 
in east Java (OR=0.89; 95% CI=0.80–0.99) Bangladesh 
for children aged 24-59 months (OR=0.69; 95% 
CI=0.66–0.73) (Foote et al., 2013)  , but slightly greater 
than the study from Cambodia (OR=0.95; 95% 
CI=0.91–0.99) (Ey Chua et al., 2012). Unfortunately, 
the odds ratio from the study Malaysian population was 
not available for comparison.

There are a few limitations to this study. First, our study 
only focused on dietary and diversity of stunting 
children to know risk factor of stunting children base on 
one of WHO standard. There are no assessed sources of 
protein that are commonly consumed in Indonesia. 
Second, we did not assess the quantitative intake (g/day) 
but use an ordinal scale based on the estimation of the 
daily portion and food frequency per week instead. 
Quantitative dietary analysis using g/day could 
probably give a more precise recommendation.

CONCLUSION

It should be considered that stunting is a multifactorial 
disorder affected not only by dietary factors, but also 
genetics, birth weight, and metabolic conditions. Based 
on the result of this study, individual dietary diversity 
score can be used as an indicator of dietary quality from 
complementary feeding in infants and young children. 
It is also a strong predictor of stunting. Dietary diversity 
has association with stunting especially in the poorest 
economic status. Dietary education would be the most 
effective strategy to deliver messages about infant and 
young child feeding practices, especially on dietary 
diversity. Exception should be made in food-insecure 
population which is to provide enriched complementary 
feeding products in addition to education and 
counselling. Finally, efforts have to be done in order to 
support dietary diversification such as promotion of 
local food production, home gardening, small-animal 
production, and dietary modification to provide diverse 
diet within households. This shows that provision of 
adequate dietary diversity may help in overcoming the 
burden of stunting among children.
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