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ABSTRACT

Introduction: The World Health Organization Nutrition Guidelines recommend that exclusive breastfeeding can be
given until 6 months, continuing breastfeeding until 2 years of age, and adding complementary foods for their child. This
Community Empowerment was held from May to July 2023 in the Pesanggrahan District to reduce Stunting rates. Nutrition
Diary in Overcoming Stunting (DIGIDAU) is an innovation to improve toddler nutrition by recording 24-hour food recalls every
day for 5 weeks by mothers of toddlers. To assess the impact of“DIGIDAU” on reducing the incidence of malnutrition & stunting
in children under five years by recording dietary patterns and improving parenting knowledge in Pesanggrahan.

Method: A quantitative experimental research using a pre-experimental design study. A one-group pretest-posttest
design was used. The experimental group received treatment using the “DIGIDAU”, where respondents’ nutritional status
was assessed before (pretest) and after (posttest) the treatment. The respondents for this research were 20 toddlers living
in Pesanggrahan who met the research criteria. Data including toddlers’ weight and height and parents’ knowledge were
collected and analyzed using paired sample t-tests.

Results: Before the intervention, the respondents had poor knowledge around 17 mothers (85%). After the intervention, 20
mothers (100%) increased in knowledge. So that there was an impact of the counseling and training interventions on parents’
knowledge of parenting with P value =0.00 (< 0.05). Meanwhile, by recording dietary patterns & weight monitoring, there
were 4 toddlers who experienced an increase in weight status according to age (Weight/age) from Underweight to Normal
Weight. During the 5 weeks of the program, there was an increase in weight and height.

Conclusion: The innovation of the Nutrition Diary in Overcoming Stunting “DIGIDAU” Program significantly increased the
mother’s knowledge and the nutritional status of malnutrition and stunted toddlers.
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INTRODUCTION

The first 1000 days of a child’s life are
crucial for proper growth and preventing
diseases by providing adequate nutrition.
Breastfeeding and complementary foods
play significant roles in determining future
health." Nutritional guidelines in America
and Europe recommend exclusive
breastfeeding for the first six months and
continuing until the baby’s first birthday,
with complementary foods introduced
after six months to meet nutritional
needs and prevent deficiencies.” Proper
nutrition during pregnancy and infancy

is essential for brain development,
supporting cognitive, motor, and socio-
emotional skills, while deficiencies can
cause disruptions.**

Stunting is the most common
malnutrition condition, affecting 144
million children under 5 globally in
2019. According to WHO, Indonesia had
the third-highest stunting prevalence
in Southeast Asia, with an average rate
of 36.4% from 2005 to 2017.>° Stunting
means a child is too short for their age,
wasting means too thin for their height,
and underweight means low weight for
their age. A z-score below two standard
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deviations for height-for-age indicates
stunting, for weight-for-height indicates
wasting, and for weight-for-age indicates
underweight.”*

Indonesia had a high prevalence of
stunting in 2022, with 21.6% of toddlers
affected. The highest provincial rate was
in East Nusa Tenggara at 35.3%. In DKI
Jakarta, 14.8% of toddlers experienced
stunting, with the highest prevalence in
Kepulauan Seribu at 20.5%. South Jakarta
recorded the lowest prevalence at 11.9%.
In Pesanggrahan District, 20 toddlers were
reported as stunted in May 2023.°

Stunting is primarily caused by poor
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nutrition and infections, often linked to
poverty, which limits access to nutritious
food, clean water, and healthcare. Other
factors include low maternal education,
short maternal height, low BMI, low birth
weight, and frequent diarrhea in children
aged 6-24 months.”” Malnutrition
increases illness and death rates, delays
physical and mental development, and
creates economic burdens. It also impacts
reproductive health, school performance,
and work productivity, potentially
resulting in a generation of poorly
educated, unhealthy, and impoverished
adults, ultimately hindering a country’s
economic growth.'""?

WHO and the Indonesian Association
of Pediatricians (IDAI) recommend
exclusive breastfeeding for the first six
months, starting within one hour after
birth, and continuing until 24 months.
Complementary  foods  should be
introduced at six months, or as early as
four months if breast milk is insufficient
and the baby is ready. These foods must
meet the child’s nutritional needs, be
hygienically prepared, and given at the
right times. From 6-8 months, solids
should be given 2-3 times a day, increasing
to 3-4 times daily from 9-24 months, with
1-2 snacks as needed. The food should
become more solid as the child grows,
starting with smooth porridge at 6 months
and softer family foods by 12 months.
By 12 months, children can eat the same
foods as the family. A balanced diet is
important to keep toddlers hydrated and
prevent constipation.'*'*

During early growth, children need
more calories for development. Infants
need about 100 kcal/kg/day, while toddlers
aged 2 to 3 years need 1000 to 1400 kcal/
day. Fat is essential for brain development
and should not be restricted before age
1. For children aged 1 to 3, 45%-65% of
energy should come from carbohydrates,
30%-40% from fats, and 5%-20% from
protein. Added sugars should be avoided
for children under 2 and limited for older
kids."

This study was conducted during the
community service program of the Public
Health Science co-assistant program at
Universitas Trisakti from May to July
2023. Authors explored why the weight
and height of stunted children in the

Pesanggrahan District Health Centre
area remained difficult to improve despite
receiving supplementary food. Interviews
with stakeholders, including the nutrition
program coordinator, community health
cadres, and mothers of stunted children,
revealed several issues. Children were not
eating the supplementary food provided
because parents lacked knowledge of
proper feeding practices, such as avoiding
snacks before meals, and prioritized
fullness over nutritional quality.

Based on interview findings and
reviewed references, the researchers
designed the Diari Gizi Dalam Atasi
Stunting (DIGIDAU). This program
monitors and evaluates toddler food
intake through the DIGIDAU book, which
includes consultations via WhatsApp and
weekly evaluations of anthropometric
measurements and nutritional diary
results. The diary contains educational
materials on feeding toddlers, a food-
recall sheet, and weekly nutritional status
records to be completed by the mothers,
with support from community health
cadres and researchers.

The DIGIDAU program improves
toddler nutrition by having mothers track
daily food intake for five weeks, which
trained health workers review alongside
growth measurements to assess needs.
This study evaluates DIGIDAU’s impact
on improving weight and height in
underweight and stunted toddlers in the
Pesanggrahan Health Center area. One of
the studies that authors refer to is a study
by Sharma et al that conducted several
food recalls for infants in Baltimore and
they found that formula milk was more
commonly used than breast milk and that
sugary and fatty foods increased with age,
raising obesity risks. This result supports
the Growing Leaps and Bounds program,
which aims to prevent early obesity."®

METHOD

Research design

A quantitative experimental research
using a pre-experimental design study.
One group pretest-posttest design was
used. The experimental group received
treatment using the “DIGIDAU”
innovation where respondents were
assessed by their daily nutrition status
before being given treatment, the toddler’s

nutritional status is first checked (Pretest)
and after being given treatment, the
nutritional status was also checked again
(posttest).

The six-week study, conducted from
May 15 to June 30, 2023, had two phases:
preparation (May 15-25) with stakeholder
interviews and intervention setup, and
implementation (May 26-June 30) of
the DIGIDAU program. The DIGIDAU
book, developed on May 22 with input
from nutrition experts, includes a five-
week food recall, stunting information,
guidelines for complementary feeding,
and snack recipes.

On May 26, mothers, caregivers, and
health cadres were trained in feeding
practices and program details. Knowledge
and toddlers’ nutritional status were
assessed before the intervention. Daily
food intake was tracked using the
DIGIDAU book, monitored by the
Nutrition =~ Awareness Cadre Group,
with weekly evaluations by researchers.
Nutritional status and meal patterns were
reviewed every Friday, with the final
measurement on June 30 as a post-test.

This study was part of a community
service program by the Public Health co-
assistant program at Universitas Trisakti,
approved and supervised by the university
and  Pesanggrahan Health  Center.
Participants gave informed consent after
understanding the program’s purpose,
procedures, risks, and benefits. Data
confidentiality was maintained through
anonymization and secure storage.

Research subject
The sampling method in this study is
consecutive sampling. All stunted toddlers
in Pesanggrahan District were included
in the research sample with the following
Criteria:
1. Age has not reached 5 years (60
months) during the research period
2. Included in one of the nutritional
categories: stunting, wasting,
underweight
3. Included in risk of stunting
4. Willing to be given intervention for 5
weeks
After applying the inclusion criteria, a
total of 20 respondents participated in the
study.
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Measuring instrument

The study used the elitech baby scale for
measuring weight and elitech infantometer
dan stadiometer for measuring height.

Data analysis

The Paired Sample T-Test was conducted
by IBM SPSS Statistics Version 25 for
Windows. This hypothesis testing analysis
is to prove whether there is an influence
between monitoring daily nutritional

adequacy through the “DIGIDAU”
innovation and improving toddler
nutrition. The relationship between

variables is considered meaningful
(significant) if (a) is < 0.05.

RESULTS

Among the 20 children under five years
old as a respondents in this study, results
were obtained which were grouped into
sociodemographic characteristics, child
history, nutritional status of toddlers,
anthropometric calculations of toddlers
before and after intervention, differences
in nutritional status of toddlers before
and after intervention, and monitoring of
toddlers’ daily eating.

Sociodemographic Characteristics of
Respondents

As shown in the table above, among the
20 toddlers, 45% were boys and 55% were
girls. There were no toddlers aged 0-12
months, with most (40%) in the 37-48
month age range. Most parents (90%) had
a secondary education, and 80% earned
below the minimum wage. Additionally,
95% of parents were legally married, and
70% of families had two or fewer children.

Child History

History taking of mother’s toddler taken
by anamnesis, starting from pregnancy,
birth, to growth and development history.
The child’s history can be seen in Table 2
below.

Table 2 summarizes the health
conditions during pregnancy for 20
respondents. 40% had anemia, 20% had
comorbid diseases, 5% had infectious
diseases, and 15% reported smoking or
alcohol use. Additionally, 15% experienced
malnutrition or chronic energy deficiency.
Most respondents (85%) received at least
four antenatal care visits, and all took

Table 1. Sociodemographic Characteristics of Respondents
Variable Frequency (n = 20) Percentage (%)
Toddler Gender
Boy 9 45
Girl 11 55
Toddler Age Group
0-12 months 0 0
13 - 24 months 3 15
25 - 36 months 4 20
37 - 48 months 8 40
49 - 60 months 5 25
Parental Education
Primary 1 5
Secondary 18 90
Tertiary 1 5
Family Income
< Minimum wage 16 80
= Minimum wage 4 20
Parents’ Marital Status
Marry 19 95
Divorced 1 5
Number of Children in the Family
<2 people 14 70
> 2 people 6 30

at least 90 iron supplements. Regarding
births, 75% had term babies, 15% faced
complications, 75% had normal deliveries,
and 25% had cesarean sections. 70% were
assisted by doctors and 30% by midwives.
At birth, 70% of babies had normal weight,
30% had low birth weight, 45% had
normal height, and 55% had short height.
Finally, 80% of babies received complete
immunizations.

Anthropometric  Examination  of
Toddlers Before and After

Each toddler in the study had their weight
and height measured before and after the
intervention. The comparison of their
weight and height is shown in Table 3.
Over the 5-week DIGIDAU intervention,
most toddlers showed improvements.
Of the 20 toddlers, only 1 had no weight
improvement, but all showed an increase
in height, with the greatest growth being
2 cm.

Twenty toddlers aged 20 to 59 months
were observed, showing a strong positive
correlation between pre- and post-
intervention measurements for both
weight and height, as seen in Table 4. Most
toddlers, regardless of gender, gained
weight and height after the intervention.
On average, weight increased by 0.405

kg, ranging from 0 to 1 kg, and height
increased by 0.865 cm, with increases
ranging from 0.2 to 2 cm.

Assessment of Toddler Nutritional
Status Before and After Intervention
Assessment of the nutritional status of
toddlers is carried out by comparing body
weight/age and height/age. The nutritional
status of toddlers before and after the
intervention can be seen in Table 5 below.

The table shows toddlers’ nutritional
status before and after the intervention.
Before the intervention, none were in
the Normal Weight and Normal Height
categories, with most being either
Underweight and Stunted (35%) or Severe
Underweight and Severe Stunted (35%).
After the intervention, improvements
were seen: the Normal Weight and
Stunted category rose to 20%, while
the Underweight and Stunted category
dropped to 20%. However, most toddlers
(35%) remained in the Severe Underweight
and Severe Stunted categories, which
stayed the same.

Monitoring Toddlers’ Daily Food Via
DIGIDAU

Each participatingmotherin the DIGIDAU
program recorded her toddler’s food
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Table 2.  Child History

Variable Frequency Percentage
(n=20) (%)

History of anemia during pregnancy

Yes 8 40

No 12 60

History of comorbid diseases during pregnancy

Yes 4 20

No 16 80

History of contracting an infectious disease during pregnancy

Yes 1 5

No 19 95

History of smoking and alcohol consumption during pregnancy

Yes 3 15

No 17 85

History of malnutrition / CED during pregnancy

Yes 3 95

No 17 5

History of ANC during pregnancy

> 6 times 17 85

< 6 times 3 15

Mothers Take a Minimum of 90 Iron Supplements During Pregnancy

Yes 20 100

No 0 0

Birth of a Full-term Child (38 - 42 Weeks)

Yes 15 75

No 5 25

Complications During Childbirth

Yes 3 15

No 17 85

Delivery Method

Normal 15 75

Sectio Caesarea 5 25

Childbirth Assistant

Doctor 14 70

Midwife 6 30

Birth Weight

Normal 14 70

Low Birth Weight 6 30

Birth Height

Normal Stature 9 45

Short Stature 11 55

Basic Immunization History

Complete 16 80

Incomplete 4 20

intake over 24 hours. Researchers checked
these records weekly and calculated
the toddlers’ daily calorie intake, using
standardized measuring tools to avoid
errors. The results of monitoring toddlers’
average daily calories, eating frequency
and eating variety during the 5 weeks of
intervention can be seen in Table 5 below.

Monitoring results show variations in
toddlers’ daily food intake. Of the 20
toddlers who were observed, the average
number of daily calories consumed ranged
from 800 to 1600 calories. Most toddlers
(in the 70% range) have a frequency of
eating that has reached 3 times a day or
more. Variety in food also varies with

around 60% of toddlers consuming a
variety of foods. If we look at week-to-
week trends, most toddlers consume
calories according to the RDA starting
in the third week and are stable until the
end of the intervention in the fifth week.
Figure below is the documentation of the
intervention process.
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00.02

79 Severe Stunted 79.02.00 Severe Stunted

00.07

09.03 Severe
Underweight

Severe Underweight

08.06

Girl

20

Improving knowledge of toddler
feeding among mothers of toddlers
and cadres

An assessment of the level of knowledge of
toddler feeding was conducted before and
after health promotion was carried out for
20 mothers of toddlers who underwent
the DIGIDAU intervention. Based on
the table above, most mothers had poor
knowledge before the intervention, as
many as 17 mothers (85%), and after the
intervention, all mothers with stunted
toddlers experienced an increase in
knowledge to 20 mothers (100%). The
results of the Wilcoxon test showed a P
value <0.05, where there was an effect of
counseling and training interventions on
the knowledge of mothers with stunted
toddlers. The most questions answered
incorrectly were about toddler meal
scheduling and feeding patterns, only 1
mother answered correctly.

DISCUSSION

The results of this study demonstrate
that the DIGIDAU program significantly
improved both the nutritional status of
malnourished and stunted toddlers and
the knowledge of mothers regarding
proper feeding practices. This aligns
with previous research that emphasizes
the importance of community-based
interventions and education in addressing
malnutrition and stunting in children.
A significant improvement in mothers’
knowledge was observed, where 85%
of the mothers initially had poor
understanding of child nutrition, but after
the intervention, 100% of the mothers
showed improved understanding. The
use of mobile applications or technology-
based  approaches can effectively
enhance parents’ and healthcare workers’
knowledge, which in turn improves child
growth outcomes."”

Furthermore, the study noted a
notable increase in children’s weight and
height after the five-week intervention
period. On average, toddlers gained
0.405 kilograms in weight and 0.865
centimeters in height. These results reflect
the impact of daily food monitoring
through the DIGIDAU nutrition diary.
Regular tracking of infant and toddler
dietary intake can help identify nutritional
deficiencies and support healthier feeding
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Toddler Weight Average

106 10.425
10.4
10.2
9.995
10
9.8 -
9.6
Weight
H Before Intervention M After Intervention
Figure 1. Toddler weight average before and after intervention of “DIGIDAU”.
Toddler Height Average
86.8 86.645
86.6
86.4
86.2
86 85.78
85.8
85.6
85.4
85.2
Height
M Before Intervention M After Intervention
Figure 2. Toddler height average before and after intervention of “DIGIDAU”.
Table 4. Paired sample correlation test
N Correlation Sig
Weight of Pre & Post 20 0.982 <.001
Height of Pre & Post 20 0.997 <.001
Table 5. Nutritional Status of Toddlers Before and After Intervention
Nutritional Status of Toddlers Before Intervention  After Intervention
Normal Weight and Normal Stature 0 (0%) 0 (0%)
Normal Weight and Stunted 1(5%) 4 (20%)
Normal Weight and Severe Stunted 1(5%) 1(5%)
Underweight and Normal Stature 0 (0%) 0 (0%)
Underweight and Stunted 7 (35%) 4 (20%)
Underweight and Severely Stunted 2 (10%) 2 (10%)
Severe Underweight and Normal Stature 0 (0%) 0 (0%)
Severe Underweight and Stunted 2 (10%) 2 (10%)
Severe Underweight and Severe Stunted 7 (35%) 7 (35%)
practices.' continuous dietary monitoring.

The success of the DIGIDAU program
also  highlights the importance of

Consistent monitoring during the critical
first 1,000 days of life is essential to ensure

optimal growth and prevent stunting.’
The DIGIDAU innovation allowed
mothers and healthcare workers to closely
track and adjust children’s nutrition,
leading to tangible improvements in
health outcomes.

However, despite the progress made,
many of the toddlers remained categorized
as underweight and stunted after the
intervention. Around 35% of toddlers
were still in the severely underweight and
severely stunted categories. This indicates
that while short-term interventions can
yield positive results, long-term strategies
may be required to sustain and further
improve child nutritional outcomes.
Access to nutritious food and adequate
healthcare services, particularly for
low-income families (80% of the study
respondents), remains a significant
challenge that must be addressed.

The DIGIDAU program proved
effective in providing real-time solutions
for monitoring and improving children’s
nutrition through the empowerment
and education of mothers. For larger-
scale implementation, however, there is a
need to digitize the DIGIDAU program
to enable widespread and continuous
monitoring. Technology-based solutions
can enhance the efficiency of nutritional
interventions and allow for broader data
collection and analysis."

CONCLUSION

The DIGIDAU program significantly
improved mothers’ knowledge and the
nutritional status of malnourished and
stunted toddlers in South Jakarta. It
supports stunting eradication by daily
monitoring toddlers’ food intake, regularly
checking their health, and providing
education and support to health workers.
Effective communication among mothers,
health center staff, and researchers is
crucial for success. While monitoring
needs to be gradual in stunting-affected
areas, digitizing DIGIDAU into software
will enable widespread monitoring and
provide valuable data for policies aimed at
reducing stunting.
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Table7. Mother Knowledge of Toddlers Before and After Intervention

Before intervention After Intervention
Mother Knowledge = = P Value
Frequency Presentation Frequency Presentation
Good 3 15% 20 100% <0.05
Improper 17 85% 0 0% 0.00

Figure 4. Cadres and mother of toddlers training for healthy food preparation.
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