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ABSTRACT

Introduction: Stunting has become one of the world’s most discussed health topics. 
Dietary diversity takes on an important role in increasing the nutrition fulfilment 
of young children aged 6–59 months for their optimal growth. This study aims 
to understand the association between dietary diversity and stunting in children 
aged 6–59 months old in Babakan Madang subdistrict, Bogor district of West Java, 
Indonesia.  Methods: This study used a cross-sectional design and was conducted 
in May 2019 in Babakan Madang subdistrict. The subjects chosen for this study 
were 200 children aged 6–59 months, and they were selected using the probability-
proportional-to-size sampling technique. Individual dietary diversity was assessed 
by minimum dietary diversity with the consumption of four or more food groups 
out of the total seven groups. Data were analysed using descriptive statistics and 
chi-square test.  Results: Poor dietary diversity was significantly related with 
stunting (p=0.023; OR=2.182; 95% CI: 1.152–4.134). In addition, age <2 years was 
a significant protective factor against stunting (p=0.011; OR=0.445; 95% CI: 0.246–
0.806).  Conclusion: The risk of stunting in children can be reduced by providing a 
variety of foods in their diets, which includes at least four food groups a day. There 
is a need to increase awareness among the population about appropriate nutrition 
through dietary education.
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INTRODUCTION

Lost generation is a threat due to the 
increased incidence of stunting caused 
by suboptimal growth in children. 
Moreover, stunting is also linked 
with the risk of higher morbidity and 
mortality, as well as lower human 
development and productivity later in 
life (Prendergast & Humphrey, 2014). 
The Global Nutrition Report says that 
the world cannot afford not to act on 
nutrition: it is a critical linchpin for the 
global effort to end poverty and achieve 
sustainable development (Fanzo et al., 

2018). As a result, “stunting” has caught 
the attention of international nutrition 
and child health research, programmes, 
and policy circles (Perumal, Bassani & 
Roth, 2018).

In 2018, the worldwide statistics 
showed that just under one in four 
children (21.9%) aged <5 years has 
stunted growth (IFPRI, 2016). That 
said, overall trends are positive. 
The prevalence of stunting in young 
children in Indonesia was 30.8% in 
2018. This prevalence is still much 
higher than the predetermined target 
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of 28% envisaged in the Indonesia 
medium-term development plan 2019 
(Kemenkes RI, 2018a). Meanwhile, 
the World Health Organization (WHO) 
targets a 40% reduction in the number 
of children under 5 who are stunted by 
2025 (WHO/Antonio, 2014). Indonesia 
needs to make a serious effort to reduce 
its stunting problem in the country in 
order to circumvent the degraded quality 
of human capital that results from 
stunting (Paramashanti, Paratmanitya 
& Marsiswati, 2017).

Stunting is caused by two main 
causes - direct and indirect causes. The 
direct causes and aetiology of stunting 
include chronic inadequate diet (energy, 
macronutrients, and micronutrients) 
and infections (Frongillo, 1999). Quantity 
and quality of diet can be predicted 
by the diversity of foods consumed at 
the individual or household level to 
assess for nutrient adequacy (Krasevec, 
Kumapley & Frongillo, 2017).  Toddlers 
should be given a variety of foods to 
support motor development and avoid 
mental disorders (Saaka, Osman & 
Hoeschle-Zeledon, 2017). Indirect 
causes such as age group, mother’s 
parity, time of complementary feeding, 
age during pregnancy, and exclusive 
breastfeeding are also associated with 
stunting. The age group of <2 years is 
often considered to be associated with 
stunting. Mother’s parity and age are also 
strongly associated with stunting in a 
child’s  first 5 years of life, particularly in 
post-stunting linear growth (Faye, Fonn 
& Levin, 2019). Furthermore, exclusive 
breastfeeding and complementary food 
should also be considered (Zhou et al., 
2012).

Although  children <5 years should 
be introduced to dietary diversity (Rah 
et al., 2010), in developing countries, 
including Indonesia, food intake is still 
primarily dominated by calorie-source 
foods and deficient in animal food 
sources, fruits and vegetables (Masibo 

& Ochola, 2014). Food diversity in 
children, measured by individual dietary 
diversity score (IDDS), can be used as a 
predictor of stunting (Saaka et al., 2017). 
According to previous studies, dietary 
diversity is related to the incidence of 
stunting, but other studies did not find 
the same results. Therefore, this study 
aims to address the association between 
dietary diversity and stunting in children 
aged 6–59 months.

MATERIALS AND METHODS

This study used a cross-sectional design. 
It was conducted in May 2019 in Babakan 
Madang subdistrict, Bogor district, 
West Java, Indonesia. The sample was 
200 young children aged 6–59 months 
who were residents of Babakan Madang 
subdistrict. They were selected using 
the probability-proportional-to-size 
sampling technique where the Posyandu 
or Integrated Healthcare Center was 
used as cluster. The selected subjects 
were those who have signed an informed 
consent before data were collected.

Stunting was defined as an 
anthropometric status of length-for-age 
z-score of <-2 SD in children (Kemenkes 
RI, 2018b). Variables such as mother’s 
parity, age group, time of complementary 
feeding, exclusive breastfeeding, 
mother’s age during pregnancy, and 
child’s history of infections were collected 
through interviews using a structured 
questionnaire. The questionnaire was 
tested beforehand for its validity and 
reliability. This study was approved 
by the Ethical Committee Faculty of 
Public Health, Universitas Indonesia, 
under the approval No. 257/UN2.F10/
PPM/00.02/2019.

Information on dietary diversity 
was obtained from mothers using a 24-
hour food recall, which was collected 
by using an adapted food groups check 
list based on foods consumed as usual 
diet on the previous 24 hours. Then, 
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using the individual dietary diversity 
questionnaire, foods were classified 
into seven groups based on the WHO 
indicators, namely: 1. Grains, roots and 
tubers, 2. Legumes and nuts, 3. Dairy 
products, 4. Meat, fish, poultry, and 
liver/organ meats, 5. Eggs, 6. Vitamin 
A-rich fruits and vegetables, 7. Other 
fruits and vegetables. Besides using 
data from 24-hour food recalls, dietary 
diversity was also assessed by asking 
the mothers on whether their child had 
received foods from the standard seven 

groups in the preceding day, without 
setting any minimum intake restrictions. 
Dietary diversity was calculated as the 
sum of food groups in the diet, which 
was considered “good” when subjects 
consumed four or more food groups, and 
“poor” when they consumed less than 
four food groups (FAO, 2011). Univariate 
analysis was conducted using descriptive 
statistics and the associations between 
variables were analyzed using chi-
square test.

Table 1. Demographic and socio-behavioral characteristic of maternal and children

Variable n %

Nutritional status

Stunting 69 34.5
Normal 131 65.5

Individual dietary diversity
Poor 125 62.5
Good 75 37.5

Age group
<2 years 113 56.5
≥2 years 87 43.5

Complementary feeding time
Not appropriate (<6 or >6 mos.) 124 62.0
Appropriate (6 mos.) 76 38.0

Exclusive breastfeeding
Yes 77 38.5
No 123 61.5

Mother’s parity
Less 62 31.0
More 138 69.0

Mother’s age during pregnancy
Risky 66 33.0
Not risky 134 67.0

Child’s history of infections
Yes 72 36.0
No 128 64.0
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RESULTS

The number of subjects in this study was 
200 children aged 6–59 months, who 
were domiciled in the Babakan Madang 
subdistrict, Bogor district, West Java, 
Indonesia. The subjects were mostly aged 
<2 years (56.5%) and dominated by boys 
(53.5%). Most mothers of the subjects 
did not have any jobs or were housewives 
(93.0%) and had completed a minimum 
of elementary school education (84.0%). 

The subjects’ fathers mostly worked as 
labourers or were in service (82.2%) and 
had completed a minimum of senior 
high school education (35.0%) (Table 1).

The prevalence of stunting in this 
study was 34.5%, and 62.5% of the 
children had poor dietary diversity. 
Responses to the questionnaire showed 
that only about 38.5% of the mothers 
in the study practised exclusive 
breastfeeding, and this was similar to the 

Table 2. Dietary diversity and other factors associated with stunting (n=200)

Variable

Stunting   

OR p-value 95% CIYes No   

n % n %

Individual dietary diversity

Poor  51 40.8 74 59.2 2.182 0.023* 1.152–4.134
Good  18 24.0 57 76.0

Age group
<2 years 30 26.5 83 73.5 0.445 0.011* 0.246–0.806
≥2 years 39 44.8 48 55.2

Complementary feeding time
Not appropriate (<6 or >6 
mos.) 

46 37.1 78 62.9 1.359 0.405 0.738–2.501 

Appropriate (6 mos.) 23 30.3 53 69.7

Exclusive breastfeeding
No  48 39.0 75 61.0 1.707 0.086 0.919–3.168
Yes 21 27.3 56 72.7

Mother’s parity  
Less 24 38.7 38 61.3 1.305 0.497 0.700–2.433
More 45 32.6 93 67.4

Mother’s age during 
pregnancy

Risky  22 33.3 44 66.7 0.926 0.932 0.497–1.725
Not risky 47 35.1 87 64.9

Child’s history of infections
Yes 27 37.5 45 62.5 0.814 0.607 0.445–1.488

No  42 32.8 86 67.2

Note: p-value is the significance of chi-squared test; OR is odds ratio; CI is confidence 
interval *p<0.05
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appropriate complementary feeding time 
of 6 months (38.0%). Nonetheless, more 
than half of the children did not have 
a history of having infectious diseases 
(64.0%). Most mothers of the subjects 
had a history of previous childbirth, i.e. 
high parity (69.9%), and their age during 
pregnancy was classified as non-risky 
(67.0%) (Table 2).

Bivariate analysis showed that there 
were two variables that had significant 
associations with stunting: poor 
individual dietary diversity (p=0.023; 
OR=2.182; 95% CI: 1.152–4.134) and 
age group <2 years (p=0.011; OR=0.445; 
95% CI: 0.246–0.806). The results also 

showed that age group <2 years had a 
significant association with poor dietary 
diversity (p=0.002; OR=2.474; 95% 
CI: 1.367-4.447). In comparison, time 
of complementary feeding, exclusive 
breastfeeding, mother’s parity, mother’s 
age during pregnancy, and child’s 
history of infections were not associated 
with stunting. 

DISCUSSION

Globally, linear growth deficit in children 
is a nutritional problem. Results in this 
study indicated that the percentage of 
children aged 6–59 months who were 
stunted was 34.5%. Moreover, the 
2017 Nutritional Status Assessment 
in West Java showed that 29.6% of the 
children were stunted, an increase of 
2.1% from the previous year (Kemenkes 
RI, 2017). According to WHO, a region 
is classified as having a severe problem 
if the prevalence of stunting is around 
30%–39%, and a serious problem if the 
prevalence of stunting is >40% (WHO, 
2010). Stunting can have a very bad 
impact on children’s growth, especially 
related to their cognitive, motor, and 
emotional functions, as well as their 
future potential (Walker et al., 2007).

Stunting can be caused by several 
factors, one of which is food intake. 
Based on the results of this study, it was 
seen that children who consumed <4 

Table 3. Dietary diversity and other factors associated with stunting (n=200)

Variable

Dietary Diversity

OR p-value 95% CIPoor Good   

n % n %

Age group

<2 years 81 71.7 32 28.3 2.474 0.002* 1.367-4.447
≥2 years 44 50.6 43 49.4

Complementary feeding time
Not appropriate (<6 or >6 
mos.) 

83 66.9 41 33.1 1.639 0.098 0.911-2.947

Appropriate (6 mos.) 42 55.3 34 44.7

Exclusive breastfeeding
No  67 54.5 56 45.5 1.845 0.082 1.194-2.852
Yes 58 75.3 19 27.4

Child’s history of infections
Yes 80 62.5 48 37.5 1.000 1.000 0.551–1.816
No  45 62.8 27 37.5

*p<0.05
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groups of foods had a 2.18 times higher 
risk of becoming stunted compared to 
children who consumed >4 groups of 
foods. This result is in agreement with 
a previous study conducted in Namibia 
(OR = 1.095; 95% CI: 1.021–1.174), and 
is reinforced by the results of a study 
in Sedayu Yogyakarta (OR=12.11; 95% 
CI: 5.83–25.10) (Paramashanti et al., 
2017). The higher the score of diversity 
in food consumption, the more diverse 
the types of foods consumed by children. 
Thus, the variety of foods consumed will 
tend to meet the adequacy of nutrients 
that can affect the nutritional status of 
children (Habte & Krawinkel, 2016). 

Dietary diversity in children must 
cover at least four of the seven food 
groups, which must consist of staple 
foods, side dishes, vegetables and fruits 
(Wantina, Rahayu & Yuliana, 2017). In 
addition, the variety in foods should also 
be introduced early in children under 
<5 years old because every food group 
contains essential nutrients that can 
complete their nutritional needs (Rah et 
al., 2010). In this study, children mostly 
consumed <4 food groups per day 
(62.5%). There were even cases where the 
mothers gave their children only three 
food groups in a day, including breast 
milk. In fact, sometimes children were 
given the same type of food consecutively 
for several days. The majority of the 
children (87.0%) consumed grains, such 
as rice and bread, while consumption 
of eggs, legumes and animal source 
foods were low. Animal source foods 
like meat, milk and eggs have a variety 
of micronutrients including vitamin A, 
vitamin B-12, riboflavin, calcium, iron 
and zinc that are difficult to obtain in 
adequate quantities from plant source 
foods alone (Khamis et al., 2019).

Several previous studies showed 
results that were different from those 
obtained in this study, such as studies 
conducted in Bangladesh and Cambodia. 
Both of these showed an association 

between dietary diversity and stunting, 
but the power of association was quite 
weak (Darapheak et al., 2013; Rah et al., 
2010). These differences could have been 
caused by differences in the instruments 
used. In these studies, household dietary 
diversity score (HDDS) was used, which 
does not have specific and relevant 
targets in any population group; whereas 
this study used the individual dietary 
diversity score (IDDS), which targets 
children more specifically because of 
the importance given to micronutrient 
adequacy for growth and development 
(Mark & Agnes, 2008). IDDS was used as 
a measure of nutritional quality for every 
subject to reflect nutrient adequacy.

Our analyses showed that children <2 
years of age were significantly protected 
from being stunted than children aged 
≥2 years. However, this does not prove 
that they will be free from stunting. 
The difficulty in clearly detecting the 
occurrence of stunting in children aged 
<2 years is one of the main factors that 
causes a greater risk of stunting in 
children aged ≥2 years. The suboptimal 
growth related to increased age might be 
derived from the challenges associated 
with the feeding transition from 
breastfeeding to complementary feeding 
(Titaley et al., 2019). On the other hand, 
we found that children aged <2 years 
had a significantly increased likelihood 
of having poor dietary diversity than 
those aged ≥2 years. Previous studies 
have found that younger children were 
significantly associated with inadequate 
dietary diversity; and it can been 
related to the delay in the initiation of 
complementary feeding in the form of 
solid, semi-solid or soft foods (Custodio 
et al., 2019). This makes stunting 
possible in children aged <2 years. 

Children with stunting at <2 years 
were reported to experience worse 
psychological functions (more anxious 
and depressed) in adolescence than 
children who were not stunted at <2 
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years of age (Darapheak et al., 2013). In 
addition, it has been reported that such 
stunting can also cause hyperactive 
behaviours and increase the levels of 
opposition or aggression in children 
(Walker et al., 2007).

The growth process in children aged 
≥2 years tend to be slower, thus the chance 
for catch-up growth would be lower than 
children aged <2 years (Darapheak et 
al., 2013). Age >2 years is the time when 
children grow rapidly in their cognitive 
and motor developments. Therefore, peak 
physical condition, which can only be 
attained through appropriate nutrition, 
is needed to support these developments 
(Darapheak et al., 2013; Zottarelli, 
Sunil & Rajaram, 2007). Increasing age 
must be accompanied by an increasing 
diversity of foods consumed (FAO, 
2011). So, children at this age also need 
more attention than children <2 years 
in terms of food intake because of their 
needs for higher energy and more varied 
foods for nutrient fulfilment.
 
CONCLUSION

The results of this study showed that 
there was a strong association between 
dietary diversity and stunting in children 
aged 6–59 months in Babakan Madang 
subdistrict of Indonesia. Individual 
dietary diversity score can be used as 
an indicator of dietary quality. Children 
who did not eat a variety of foods and 
thus had poor food intake bore 2.18 
times higher risk of being stunted 
compared with children who had good 
food intakes. Finally, dietary education 
would be the most effective strategy to 
deliver messages about child feeding 
practices, especially on dietary diversity.
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