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Abstract
BACKGROUND: Stunting is still a major public health issue that has had a direct impact on the country’s growth and 
development. Parents play a significant role in tackling the nutritional intake of children, considering their impact on 
the selection and quantities of food products obtainable to children. However, there is currently no specific parenting 
education program targeted at stunting prevention in Indonesia.

AIM: This study aimed to assess the effect of interactive education programs on preventing stunting for mothers with 
children under 5 years of age in Indonesia.

METHODS: This study was conducted using a randomized controlled trial single-blinded at the Public Health Center 
Bantul, Yogyakarta, Indonesia, from January to November 2019. The participants included the mothers of children 
under 5 years of age and reported the main role of feeding the child at home. The parenting program comprises 12 
session workshops, biweekly within 6 months. Regression models were used to evaluate the effect of the intervention 
on the outcome by intervention group over time (from baseline to follow-up).

RESULTS: This study enrolled 64 people, 32 in the intervention group and 32 in the control group. There were 
substantial main effects or interactions for sickness in the past week and .an increase in age; children across all 
categories grew less stunted. Dietary diversity showed improvement for intervention caregivers compared to control. 
This was evidenced by improved ratings in the practice of more varied diets. The magnitudes of the effects on dietary 
diversity ranged from 0.30 to 0.53.

CONCLUSION: This study highlighted the effectiveness of educational programs on preventing stunting among 
children under 5 years of age. This study provides a new approach to stunting prevention, which can provide basic 
evidence of healthcare policy improvements in prevention programs in the local community.
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Introduction

Stunting is still a major public health issue 
that had a direct impact on the country’s growth and 
development. The World Health Organization has 
begun calling for global action to eliminate child stunting 
by 40% by 2025 [1]. Stunting accounted for 45% of child 
mortality in 2011 [2], and dietary deficiencies caused 
405,700 deaths in 2015 [3]. Even though stunting is 
declining in low- and middle-income countries and 
many countries have met their Millennium Development 
Goals, there are still about 160 million stunted children 
globally. Indonesia is considered being among the 
countries with the highest number of stunted children. 
Stunting reached 35.6% in 2010, 37.2% in 2013, 29.0% 
in 2015, and 29.6% in 2017. Three out of ten children 
born in Indonesia are stunned children [4]. There is 
a consensus on the significance of proper nutrition, 
hygiene, and stimulation throughout the first 5 years of 
life, but few researchers are focusing on establishing 
specific age milestones [5], [6].

Parents, generally, play a significant role 
in addressing children’s nutritional intake due 
to their influence on food choices and quantity, 
societal standards of eating behavior, and parent-
child approach to socializing dietary patterns [7]. 
To deal with the problem, parenting programs were 
considered a successful strategy [8], [9]. Parenting 
programs can address the issues of stunting and 
stimulation by modifying caregiver habits [10]. A 
key component of caregiver behavior is proactive 
parenting [11], which means that even while following 
meal recommendations, parents arrange their intake 
according to kid indicators [12]. Previous studies have 
developed a parenting education program promoting 
age-appropriate diets which showed a positive impact 
on caregivers’ behaviors, and weight and height of 
children [13], [14]. Another parenting program offered 
information on foods to serve, quantities, frequency, 
and responsiveness to child appetite and know what 
types exposed to high rates of stunting and inadequate 
nutritional variety among Indonesian children [15]. 
Another study also suggested incorporating hand wash 
before preparing food or feeding their children into 
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their parenting program [16], [17], [18]. However, there 
is currently no specific parenting education program 
targeted to stunting prevention in Indonesia that has 
a score of 707 for human development, country ranks 
within a medium-sized development group in 111 of 
189 states and territories [19]. Thus, this study aimed 
to assess the effect of interactive education program 
in preventing stunting for mother with children under 5 
years of age in Indonesia.

Methods

Study design

This study was conducted using a randomized 
controlled trial single-blinded at the Public Health 
Center Bantul, Yogyakarta, Indonesia, from January to 
November 2019. A randomized subset block was used 
to randomly assign mothers into either intervention or 
control group. The research assistant generated and 
concealed the allocation order for each block using 
sequentially numbered. The research team was blind to 
pre-randomization group allocation.

Intervention

This program was developed based on 
guidelines for additional nutrition [15] and previous 
parenting programs in Bangladesh [20]. The interactive 
education program included parenting practices 
related to the family’s wellbeing, dietary (included 
responsive self-alimentation, a varied food intake with 
an animal-derived food, washes before eating and after 
defecation, and urination), communications skills, and 
stimulation play. Mothers also were provided training 
skills to demonstrate positive affection and to minimize 
harsh authority. The parenting program consists of 12 
session workshops (four sessions about nutritional 
education, four session about parenting issues, and 
four sessions about children growth and development), 
biweekly within 6 months.

In the control groups, mothers were received 
routine care. This usually entailed getting home visits 
from government-paid family welfare aides who were 
taught to follow the government model, which included 
food and cleanliness themes (one appeared to have 
received training in child development). Because 
contraception was their main job, these aides normally 
did not come to the house until the child was 2 years old.

Sample

The sample in this study was mothers who have 
children under 5 years of age and reported the main 
role for feeding the child at home. The exclusion criteria 

were children with particular dietary restrictions, chronic 
health illnesses (e.g., diabetes), or a developmental 
issue (e.g., autism) that affected eating and/or height.

G-Power Analysis Software version 3.1.2 was 
used to estimate sample sizes for detecting differences 
in outcome measures between the intervention and 
control groups, using an alpha of 0.05, a power of 0.80, 
and an effect size of 0.30. The minimum sample size of 
278 individuals was collected for each of the two groups 
(139 intervention groups and 139 participants for the 
control group).

Instrument

Demographic data of mothers include age, 
gender, education, ethnicity, religion, current work or 
employment status, and monthly average income. 
Children’s characteristics include age, sex, body 
weight, and height.

Mothers were questioned about their prior 
and current breastfeeding experiences, as well as 
the foods consumed the previous day. Mothers were 
asked to recollect what their children had eaten during 
the day, from the time the family got up until they 
went to bed. Only data regarding frequencies were 
gathered, but not amounts. The following food groups 
were evaluated  [21]: Cereals, beans, fish/meat, egg, 
veggies, fruits, and milk. Biscuits, salt, and sugar were 
not included in the calculation.

Children’s health and dietary patterns were 
assessed using questions about recent illness (e.g., 
diarrhea, fever, and cough), as well as assessments of 
the child’s length. Short Seca mat measuring kits were 
utilized. For analysis, the measurements were taken 
twice, and then, the average was used. The Z-scores 
for the child’s age and gender were calculated by 
international guidelines. The ages of the children were 
determined using immunization cards, which most 
families still had.

Procedure

The Institutional Review Board of the affiliated 
university approved this study. Participants who met the 
inclusion criteria were recruited through the community 
leader. During the recruitment process, researchers 
explained the goal of the study, the data collection 
process, as well as how their rights will be protected, 
such as maintaining their autonomy and privacy. They 
were required to sign a written consent form. Mothers 
in the intervention group attended 12 biweekly group 
interventions, whereas mothers in the control group 
received the intervention after post-test measurements 
were completed. A pre-test was conducted before data 
collection (baseline), post-test 1 (T1) immediately after 
the intervention, and post-test 2 conducted 3-months 
after T1 (T2).
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Data analysis

Univariate analysis using mean and standard 
deviation (for continuous data) and frequency 
(for categorical data) was used to describe social 
demographic data. Differences between intervention 
and control group sample characteristics were 
evaluated using an independent t-test (in continuous 
variables) or Chi-square test (for categorical variables). 
Regression models were used to evaluate the effect of 
the intervention on the outcome by intervention group 
over time (from baseline to follow-up). The data were 
evaluated using a modified intention-to-treat approach 
with at least one post-baseline evaluation of both the 
interventions and the participants. SPSS Version 22 for 
windows was used to analyze the data.

Results

There were no research clusters lost to 
follow-up across time measurement from baseline to 
follow-up (Figure  1), and cluster size varied slightly 
between intervention groups and over time.

There were 278 participants in this study, 139 in 
the intervention group and 139 in the control group. Most 
respondents (75.5%) were married and housewives 
(75.5%). The average age of the intervention group is 
32.45 years (SD = 10.37). Participants in the control 
group were 31.16 years old (SD = 9.04). Over 48% 
of participants in both the intervention and control 
groups had monthly salaries that were above the 
national average. The mean age of the children in the 

intervention group was 12.51 months, while the control 
group had a mean age of 12.26 months. The majority 
of children were female. There was no significant 
difference between the groups in the demographic 
characteristics (Table 1).
Table 1: Characteristics of studied participants (n = 278)
Characteristics Intervention group 

(n = 139)
Control group 
(n = 139)

p

Household factors
Children aged <5 year, mean ± SD 2.17 ± 0.23 2.08 ± 0.32 0.654
Ownership of house, % 56.8 61.15 0.105
Ownership of garden, % 53.3 47.5 0.232
Ownership of agriculture land, % 49.6 46.0 0.731

Maternal factors
Age (year), mean ± SD 32.45 ± 10.37 31.16 ± 9.04 0.107
Married, % 75.5 72.7

Working status, %
No 75.5 79.8 0.674
Yes 24.5 20.2

Education level, % 0.516
Primary education level 23.0 25.2
Secondary education level 56.1 53.2
Tertiary education level 20.9 21.6

Child factors
Age (months), mean ± SD 12.51 ± 4.76 12.26 ± 5.04 0.372
Female, % 54.6 56.1 0.145

SD: Standard deviation.

In the past week, there were substantial main 
effects or interactions for sickness. Similarly, there 
was an increase in length for age; children across all 
categories grew less stunted. Dietary diversity showed 
improvement for intervention caregivers compared to 
control. This was evidenced by improved ratings in the 
practice of more varied diets. The magnitudes of the 
effects ranged from 0.30 to 0.53 (Table 2).
Table  2: Pre‑ and post‑parenting program comparing control 
and intervention group
Characteristics Intervention 

group (n = 139)
Control group 
(n = 139)

p

Sick past week, n (%)
Baseline 52 (37.4) 44 (31.7) 0.036
T1 39 (28.1) 35 (25.1)
T2 48 (34.5) 60 (43.2)

Length‑for‑age (z), mean ± SD
Baseline −0.71 (1.7) −0.69 (1.5) 0.003
T1 −0.85 (1.6) −0.74 (0.98)
T2 −1.05 (1.3) −0.76 (1.01)

Diet diversity (out of 7), mean ± SD
Baseline 1.66 (1.03) 1.78 (0.82) 0.001
T1 2.03 (1.14) 1.90 (1.01)
T2 3.08 (1.76) 2.21 (1.35)

4 or more food categories, n (%)
Baseline 26 (18.7) 39 (28.1) 0.045
T1 44 (31.6) 40 (28.8)
T2 69 (49.7) 60 (43.1)

SD: Standard deviation.

Discussion

The main results show that the parenting 
program prevents stunting among mothers in rural 
Indonesia. The intervention group is responsible for 
the generally successful mother understanding of diet 
diversity and children’s health and nutritional status. 
In this region, the importance of promoting the advice 
for food diversity for the children must be highlighted. 
Thus, health-care providers need to highlight all such 
recommendations throughout regularly scheduled food 
and nutrition meetings of growth monitoring promotion 
at treatment facilities.

Figure 1: CONSORT (Trial flow and intervention timeline)
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The majority of children’s health and nutrition 
status indicators increased in the intervention group 
at follow-up compared to baseline. The previous 
research found that a parenting program can improve 
a major nutritional outcome for prevention in a high-risk 
population [22]. These findings corroborate preliminary 
research indicating that it is better to alter feeding 
practices thru educational interventions delivered 
by trained health professionals as part of regular 
preventative care [23], [24]. Expanding the parental 
program to include family planning and early pregnancy 
can increase women’s exposure and care for stunting 
prevention.

The majority of the previous study relied 
on community-based healthcare practitioners 
to deliver parenting education, whereas this 
program was delivered by facility-based healthcare 
professionals  [23], [24]. Lay health-care providers 
are typically located in the communities, where they 
provide care, and as a result, community programs 
should have cost information on the current procedure 
available. Counseling was provided to women 
who came to the health centers on their own, and 
interventions were monitored in the health centers. 
Because the number of women at intervention centers 
receiving nutrition counseling is higher than that at 
control centers, it may be concluded that nutritional 
assistance is now more accessible. We noted that 
the number of caregivers who were exposed to 
consultation in the intervention group was lower than 
anticipated. Insufficient counseling exposure was 
linked to low health center attendance. Follow-up visits 
were planned for each mother/child pair included in 
the intervention, however, only 35% of the caregivers 
from the interventions group showed up for the 
planned growth surveillance and promotional session 
the prior month. Inadequate child-centered counseling 
implementation in intervention centers could also have 
played a key role in this lower counseling exposure.

This study has some limitations such as the 
dietary measurement that was based on maternal 
records, which can lead to social desirability differences 
in reporting. Then, the intervention may then have 
reached only a limited group of highly educated women 
who were more aware of the importance of health 
center services, thereby decreasing the study’s external 
validity.

Conclusion

This study found that the interactive education 
program was effective in preventing stunting for mother 
with children under 5 years of age in Indonesia. 
This study helps to bridge a knowledge gap in 
methodologically rigorous empirical investigations 

of program sustainability. This study provides a new 
approach to stunting prevention in Indonesia, which 
can provide basic evidence of health care policy 
improvements in prevention programs in the local 
community and generally provide training programs for 
all communities through first-line healthcare services. 
Future studies could be carried out in different locations/
regions in Indonesia with the same protocol with larger 
sample size and long-term follow-up.
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