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Abstract. Background and aim: Dapur Sehat Atasi Stunting (DASHAT) is a flagship programme of the
Indonesian National Population and Family Planning Board (BKKBN) to reduce the prevalence of stunting
in Indonesian toddlers. The objective of the study was to evaluate the improvement in the nutritional status,
food diversity, and nutrient adequacy of children participating in the DASHAT programme. The study also
intended to analyse the nutrition knowledge of mothers of toddlers. Methods: A pre-post experimental design
study without controls was conducted in Karawang, Indonesia from August 2022 to December 2022. The study
involved the participation of approximately 85 toddlers who were underweight, severely underweight, stunted,
and severely stunted, along with their mothers. Nutrition education was provided to the mothers, while supple-
mentary feeding (meals and fortified milk) was given to the toddlers 3 times a week for 3 months. Paired t-tests
were used to compare the baseline and postintervention data. Resu/ts: The results indicate a significant increase
(p<0.05) in the adequacy levels of energy, protein, fat, and calcium after the intervention. The nutritional
status of the toddlers postintervention also increased significantly. The prevalence of severely underweight,
severe stunting, and severe wasting decreased by 17.4%, 23.1%, and 50%, respectively. Mean individual dietary
diversity scores also increased from 4.2+1.5 (baseline) to 5.01.6 (end line). The mothers’ nutrition knowledge
increased significantly (p<0.05) after participating in the programme. There was a significant increase in the
mean nutritional knowledge score from 56.2+13.0 (pre-education) to 70.4+13.8 (post-education). Conclusions:
Combined nutrition education intervention and supplemental feeding through the DASHAT programme
significantly improved toddlers’ nutritional adequacy, food diversity, and nutritional status as measured by
height-for-age Z-scores and weight-for-age Z-scores. This programme also helped to improve the nutrition
knowledge of mothers, which will have an indirect sustainable effect on the toddlers’ nutrition.
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Introduction contexts, suboptimal maternal health and nutritional

status, frequent occurrences of morbidity, and/or in-
Stunting is a condition of diminished stature  sufficient nurturing and feeding practices during the

in relation to a child’s chronological age, stemming
from persistent or recurrent malnutrition, frequently
interwoven with socioeconomically disadvantaged

initial phases of life. It acts as a deterrent to the ful-
filment of children’s physiological and cognitive ca-
pacities, impeding their attainment of optimal growth
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and cognitive prowess. Stunting is defined as short
height for age (HAZ), where the height is less than
minus two standard deviations (-2SD) of the WHO’s
median child growth standard (1). Malnutrition has
considerable negative impacts on the physical growth,
morbidity, mortality, and cognitive development of
children. According to the Global Nutrition Report
2022, Indonesia displayed notable disparities in stunt-
ing and wasting, with stunting levels manifesting a
four-fold variance and wasting prevalence revealing
a nine-fold difference across diverse communities (2).
A recent study by Laksono et al. in 2022 reported
that the prevalence of stunting among 0-2-year-old
Indonesian children was 32.9% (3). The growth and
development of children are interdependent on ge-
netic characteristics and environmental conditions in
a non-uniform manner; during stages of faster growth,
children are more susceptible to nutritional problems
such as malnutrition and becoming overweight or
obese (4).

Globally, Indonesia ranks fifth in terms of stunt-
ing (5). Non-exclusive breastfeeding for the first
6 months, low household socioeconomic status, pre-
mature birth, short birth length, and low maternal
education are particularly identified as important de-
terminants of child stunting in Indonesia. In addition,
the other determinants of stunting include inadequate
complementary feeding practices, delayed initiation or
early cessation of breastfeeding along with the provi-
sion of supplementary food or fluids before the initial
6 months of exclusive breastfeeding, limited socio-
economic status within households, premature birth,
below-average birth length, and limited maternal
education (6). Promotion of breastfeeding can have
short-term as well as long-term effects on the growth
of infants, improving the overall health and decreas-
ing the burden of disease and undernutrition in the
country (7).

A large number of nutrition-specific and
nutrition-sensitive programmes have been imple-
mented at the community level to decrease the
prevalence of stunting to 14% by 2024. Preparing a
stunting-free generation begins with the provision of
adequate nutrition to the prospective mother. Malnu-
trition in pregnant women can lead to short-term ef-
fects like growth failure or long-term effects such as

low productivity or increased risk of developing de-
generative diseases in the newborn (8). Government
policies and reforms should identify the barriers to
adequate nutrition and promote programmes that can
help in reducing stunting prevalence.

In order to achieve a significant reduction in
stunting prevalence, prevention programmes should
approach both nutrition-specific and nutrition-
sensitive aspects, with optimization of available re-
sources from cross-sectoral teams (8—11). As identified
by Candriasih et al., nutrition-sensitive interventions
contribute 70% and nutrition-specific interventions
contribute about 30% to reducing stunting (12).
Reduction of stunting prevalence, which is a national
priority, requires the involvement of five key elements
(penta-helix model): the government, society/commu-
nity, academics, entrepreneurs/industry, and the me-
dia. All elements of the penta-helix model must work
in conjunction to analyse problems, explore potentials,
and foster communities to optimise resources in their
surroundings. Convergence between ministries and
institutions in providing combination programmes
should be achieved to address the nutrition-specific
and nutrition-sensitive aspects of the programme with
the available resources. To address the national prior-
ity on reduction of stunting prevalence, it is necessary
to engage all stakeholders like the local government,
community, academia, business, and media, contrib-
uting to the eight actions of stunting convergence
framework, which are situation analysis, program
planning, stunting discussion forum, regent/mayor
regulation, training of human development cadre,
system management of stunting data, stunting meas-
ure and publication, and annual performance review
(13). In line with these activities, a corporate social
responsibility initiative to eradicate stunting must
be set up to promote programmes that facilitate and
improve nutrition and health service facilities at the
community level (14). Nutrition-specific intervention
programmes that are currently conducted in Indonesia
include immunisation, providing vitamin A for tod-
dlers, iron (Fe) supplements for pregnant women, and
a monitoring programme for the first 1000 days of
life (from the moment the baby is in the womb un-
til the baby reaches 2 years of age/24 months), zinc
as adjunct therapy during diarrhoea episodes and
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complementary feeding education counselling (15, 16)
Nutrition-sensitive interventions include conditional
cash transfers, egg-a-day, water sanitation, and hy-
giene behavioural counselling, all of which have been
shown to reduce the prevalence of stunting (16).
Due to limitations, the Supplemental Food Program
at the Puskesmas (Community Health Center) only
focuses on severely malnourished toddlers and preg-
nant women with chronic deficiencies (15). How-
ever, the importance of fortification in improving the
nutritional status of a population cannot be empha-
sised enough. Targeted fortification, particularly in
resource-constrained settings, is imperative to meet the
nutritional needs of children in such households (17).
The stunting problem cannot solely rely on specific
programs supervised and guided by the Ministry of
Health but must also be tackled by other ministries
through sensitive programs, which have a more sig-
nificant responsibility.

Dapur Sehat Atasi Stunting DASHAT (The
Healthy Kitchen to Overcome Stunting) is a flagship
programme by the National Population and Family
Planning Board (BKKBN) to reduce stunting rates in
Indonesia. DASHAT is an initiative to use practical
food processing methods to maximise the potential
of wholesome, delectable, and nutrient-dense local
food. It is a community empowerment initiative with
the purpose of providing healthy nutrition to infants
and toddlers at risk of stunting, pregnant women,
nursing mothers, and toddlers who are already stunted
but come from disadvantaged families (18). As a
nutrition-specific sensitive programme, DASHAT
provides supplemental feeding to toddlers and nu-
trition education to mothers. In our research, sup-
plemental feeding was provided 3 times a week for
3 months in the form of lunch meals and milk. Nutri-
tion education was provided once during the program.
It is essential to understand the effect of this program
on the prevalence of stunting. Hence, the objectives
of this study were to evaluate the nutritional status,
food intake, and nutrient adequacy of underweight,
severely underweight, stunted, and severely stunted
children participating in the DASHAT programme.
The study also intended to analyse the nutrition
knowledge of mothers of toddlers participating in the
DASHAT program.

Materials and Methods
Study design and participants

This study used a pre-post experimental design
without controls. Supplemental feeding in the form
of a complete meal was provided to toddlers. In addi-
tion, nutrition education was provided to the mothers
of toddlers participating in the study. Data were col-
lected before and after the intervention. The study was
conducted according to the Declaration of Helsinki.
Written informed consent was obtained from all the
study participants.

Location and study period

This research was conducted at two locations:
Gintungkerta Village of Karawang Regency and
Karawang Kulon of Karawang City, from August 2022
to December 2022.

Inclusion criteria

This study enrolled underweight, severely under-
weight, stunted, and severely stunted toddlers aged
1-5 years (with height-for-age Z-score [HAZ] and
weight-for-age Z-score [ WAZ] <2 standard deviation
[SD] of the normal scores) and their mothers.

Study sample and intervention

The study sample comprised pairs of 85 toddlers
aged 1-5 years and their mothers. All mothers re-
ceived nutrition education, and all toddlers received
lunch meals. Each lunch meal contained 400—450 kcal
energy and 20-25 g of protein. Each toddler also re-
ceived 27 g of fortified milk powder 3 times a week for
3 months. The milk powder contained 5 g of protein
per serving, fulfilling 8% of the daily dietary allow-
ance of protein. The fortified powder also contained
micronutrients such as iron, calcium, and vitamin D,
contributing to 15%, 25%, and 30% of daily dietary
allowance of these nutrients, respectively. The partici-
pants in this study were selected by the health volun-
teer (cadre) in the community based on a convenience
sampling of 85 participants. Five participants were
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lost to follow-up, and therefore, only 80 participants
were analysed.

Data collection

Data collection for this research was performed
by trained enumerators from the Nutrition Sciences
Department at IPB University. The demographic data
included age, gender, birth weight and height, fam-
ily size of the toddlers, and education level and so-
cioeconomic status of the mothers. Baseline data were
collected in September 2022, and the final data were
collected in December 2022.

The toddlers were assessed for nutritional ad-
equacy, food diversity, and nutritional status. The nu-
tritional adequacy was calculated and expressed as a
percentage of the Indonesian Recommended Dietary
Allowance. The food diversity was calculated using the
individual dietary diversity score (IDDS). IDDS data
were collected via 24-hour dietary recall. There were
10 food groups consisting of starchy staple food; green
vegetables; fruits and vegetable sources of vitamin A;
other fruits and vegetables; offal; meat and fish; eggs;
pods, beans, and seeds; milk and dairy products; and
fat and oil. A score of 1 was given when the subject
consumed a food group and a score of 0 was given if
the subject did not consume any food from that food
group. An IDSS score of <3 indicates low food di-
versity, 4-5 indicates moderate food diversity, and >6
indicates high food diversity. Nutritional status was
categorised based on WAZ, HAZ, and weight-for—
height (WHZ) measurements. The body weight data
were measured using a digital scale with a capacity of
150 kg and an accuracy of 0.1 kg. The height of the
subjects was measured using a multifunctional height
stadiometer with an accuracy of 0.10 cm.

Knowledge of nutrition among mothers was
measured using a questionnaire administered before
and after providing nutritional education to the par-
ticipating mothers. In this study, a tested and validated
questionnaire (Cronbach’s alpha=0.7) was used to as-
sess nutritional knowledge. The knowledge was as-
sessed based on the number of correct answers (which
were assigned a score of 1) and the number of incorrect
answers (which were assigned a score of 0). Nutrition

education was provided once by the researchers for
about 2 hours. The nutrition knowledge was calculated
as poor (<60), moderate (60-80), and good (>80) based
on the scores (15). The family size was categorised
into small (<4 family members), medium (5-6 family
members), and large (>7 family members).

Statistical analysis

Descriptive statistics was used to analyse the de-
mographic data. A frequency table was used to repre-
sent the data distribution for each variable. The food
consumption data were analysed using the Nutrisurvey
software for Windows (Indonesian version) (19). The
nutritional status was analysed using the World Health
Organization (WHO) Anthro 2005 software (20).
Statistical analysis was performed using the Statistical
Package for Social Sciences version 28 (SPSS v28) (21).
Paired t-tests were used to compare the pre- and post-
intervention data. A p-value of <0.05 was considered
statistically significant.

Results
Demaographic data of study participants

Table 1 shows that 57.5% of the toddlers in-
cluded in the study were female and that 81.3% of
the toddlers had a birth weight of 2.5 kg. Data from
the KIA book was used to obtain the birth weights
of children. However, some children (15.0%) did
not have a KIA book. Unfortunately, several moth-
ers did not know their baby’s birth length. A major-
ity (88.8%) of the toddlers were born full term, and
11.3% were preterm babies. More than half of the
toddlers had a small family (57.5%). There were more
mothers who graduated from high school or had
equivalent education (55.0%) than mothers without
high school education (45.0%). In comparison, 68.8%
of the fathers had graduated from high school or had
equivalent education. More than half of the partici-
pants (58.8%) had an average household income of
US$342.7 per month, which was below the regional
minimum wage.
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Table 1. Characteristics of the toddlers participating in the
DASHAT programme

Characteristics of toddlers n %
Gender

Boys 34 42.5

Girls 46 57.5
Birth weight

<2.5 kg 3 3.8

22.5 kg 65 81.3

Don’t know 12 15.0
Birth length

Short (<48 cm) 12 15.0

Normal (248 cm) 34 42.5

Don’t know 34 42.5
Gestational age

Preterm infants 9 11.3

Full-term infants 71 88.8
Family size

Small 46 57.5

Medium 33 41.3

Large 1 1.3
Mothers’ education level

< Senior high school 36 45.0

Graduated from senior high school 44 55.0

or another equivalent school

Fathers’ education level
< Senior high school 25 31.3
Graduated from senior high school 55 68.8

or another equivalent school

Household income per month
<342.7 USD 47 58.8
>342.7 USD 33 41.3

Nutrition knowledge of mothers

The mean (+SD) of the mothers’ nutrition
knowledge scores at baseline was 56.2+13.0, which
increased significantly (p<0.05) to 70.4+13.8 after
the nutrition education intervention (Table 2). Be-
fore the education intervention, moderate nutri-
tion knowledge was observed in 48.9% of mothers,
which increased to 71.1% after the intervention. The
proportion of mothers with poor nutrition knowl-
edge reduced from 46.7% (pre-education) to 13.3%
(post-education). The proportion of mothers with
good nutrition knowledge increased from 4.4% (pre-
education) to 15.6% (post-education).

Table 2. Mother’s nutrition knowledge

Pre- Post-
education | education
Nutrition knowledge | n % | n| % | p-value
Poor 21 | 46.7 6| 13.3
Moderate 22 | 489 | 32| 71.1 | 0.000*
Good 2 4.4 71 15.6
Mean + SD 56.2+13.0 | 70.4+13.8

SD, Standard deviation; * p-value < 0.05
Nutritional intake, adequacy, and diversity

As shown in Figure 1, the toddlers’ food was di-
vided into macronutrients (energy, protein, fat, and
carbohydrates) and micronutrients (Fe, zinc [Zn], cal-
cium [Ca], and vitamin A). After comparing the base-
line and final values, the nutritional adequacy increased
from 77.6% to 89.0% for energy, 153.4% to 187.9% for
protein, 80.6% to 97.5% for fat, and 67.3% to 75.5%
for carbohydrates. An increased intake of Fe, Zn, Ca,
and vitamin A was also reported. Paired t-test analysis
showed a significant increase in energy, protein, fat, and
Ca intake from baseline to the end of study (p<0.05).

The toddlers’ adherence to the intervention was
assessed by the average amount of food remaining af-
ter they completed their meal during the intervention
i.e., food wasted. In most cases (70.9%), the average
remaining food was in the range of 0~-25%. In some
cases (24.3%), the average remaining food ranged be-
tween 26-50%; only 4.4% of the toddlers wasted
51-75% of the provided food. These results suggest
good adherence to the intervention.

The food diversity score, as measured using the
IDSS questionnaire, significantly increased from
4.2+1.5 (baseline) to 5.0£1.6 at the end of the study
(p<0.05). The number of toddlers in the low food di-
versity category decreased, while that in the moder-
ate and high food diversity categories increased from
baseline to end of the study (Table 3).

Nutritional status

At baseline, 43.8% of the toddlers were under-
weight, 28.8% were severely underweight, 61.3%
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Table 3. Individual dietary diversity score (IDDS)

Baseline End of study
Food diversity n % n % p-value
Low 29 36.3 11 13.8
Moderate 46 | 57.5 | 56 70.0 0.000*
High 5 | 63 ] 15] 188
Mean + SD 4.2+1.5 5.0£1.6

showed stunting, and 32.5% showed severe stunting
based on WAZ and HAZ scores (Table 4). However,
based on WHZ scores, most of the toddlers were cat-
egorised as being in the normal nutrition category
(78.8%); however, 7.5% of them experienced severe
wasting and 13.8% experienced wasting. These base-
line data were compared with the data obtained at
the end of the study to evaluate the changes in the
toddlers’ nutritional status. The proportion of tod-
dlers with normal weight (WAZ) at baseline in-
creased from 27.5% to 35%, and the proportion of
toddlers in the severely underweight category de-
creased. A decrease in the proportion of toddlers
with stunting (23.1%) and severe stunting (50%) was

Intake

W Vit A (RE)

HCa (mg)

W Zn (mg)

M Fe (mg)
Carbohydrate (g)

M Fat (g)

M Protein (g)

M Energy (kcal)

Endline

also seen after the intervention. According to the
paired t-tests, there was a significant difference in
the baseline and end of the study nutritional status
of the toddlers as measured using WAZ and HAZ
(p<0.05). However, there was no significant differ-
ence between the WHZ scores at baseline and end of
the study (p>0.05) (Table 4).

Discussion

The present study assessed the nutritional status,
nutrient adequacy, and food diversity score of under-
weight, severely underweight, stunted, and severely
stunted children aged 1-5 years participating in the
DASHAT programme. The study also analysed the nu-
trition knowledge of mothers of toddlers who partici-
pated in the programme. Eighty-five toddlers and their
mothers were included. The results of the present study
indicate that the nutrition status, nutrient adequacy,
and food diversity scores of the participants improved
significantly after the intervention. A significant im-
provement was also observed in the intake of certain
nutritional categories such as protein, fat, and Ca.
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Table 4. Nutritional status of toddlers participating in the DASHAT programme

Baseline End of study Difference
Nutritional status [n (%)] [n (%)] (%) p-value
WAZ (Z score)
Severe underweight (Z score <-3) 23 (28.8) 19 (23.8) -17.4
Underweight (-3< Z score <-2) 35 (43.8) 33 (41.3) -5.7 0.000*
Normal (-2< Z score <2) 22 (27.5) 28 (35.0) +27.3
Overweight (Z score >2) 0(0.0) 0(0.0) 0.0
HAZ (Z score)
Severe stunting (Z score <-3) 26 (32.5) 20 (25.0) -23.1 0.000"
Stunting (-3< Z score <-2) 49 (61.3) 48 (60.0) +2.0
Normal (-2< Z score <3) 5(6.3) 12 (15.0) +140
WHZ (Z score)
Severe wasting (Z score <-3) 1 6 (7.5) 3(3.8) -50
Wasting (-3< Z score <-2) 2 11 (13.8) 16 (20.0) +45.5 0.163
Normal (-2< Z score <2) 3 63 (78.8) 59 (73.8) -6.3
Overweight (2< Z score <3) 0(0,0) 2 (2.5) +200

Note: Difference = [(end of study — baseline): baseline] x 100%.

The nutrition knowledge of mothers also improved
significantly after the intervention.

A community’s nutritional issues are character-
ised by multifaceted causative factors, encompassing
challenges in food access due to economic limitations
and constraints on nutritious food consumption (22).
Food consumption insufficiency and infection are di-
rect causes of nutritional problems, whereas sanitation,
and nutrition knowledge are considered the indirect
causes (22,23), Supplementary feeding programmes
are nutrition improvement programmes used to over-
come underweight and stunting problems in children
(8,23). The type of nutrition intervention implemented
should cover both specific and sensitive aspects in or-
der to bring about a significant decrease in stunting
prevalence (8). Specific nutrition intervention pro-
grammes target the direct determinants of nutrition,
such as providing micronutrient supplements to all age
groups, strategies for disease prevention, and support
for exclusive breastfeeding. Meanwhile, nutrition-
sensitive programmes include agriculture and food
security, social security networks, early childhood de-
velopment, mental health for mothers, empowerment
for women, child protection, schooling and education,

water facilities, sanitation and hygiene, and health
and family planning services (24,25) Several similar
programmes have been implemented by the Indo-
nesian government, one of which is the DASHAT
programme (21). DASHAT plays an important role
as an educational tool in addressing food access and
insufficiency problems. The programme also provides
ongoing food assistance/food aid for poor households
or households with stunted children. Thus, food as-
sistance through DASHAT may help in reducing the
prevalence of childhood stunting.

Nutrition knowledge of mothers is one of the
major factors that can affect the nutritional adequacy
and nutritional status of their children (26). Nutrition
knowledge is influenced by several factors, including
education, sociocultural factors, economical, and envi-
ronmental factors, which can influence an individual’s
attitude towards understanding nutritional content, as
well as eating habits (27). This study found a signifi-
cant improvement in the nutrition knowledge score
of mothers (p=0.000) before they were provided with
nutrition education. Supporting this finding, a previ-
ous study indicated that mothers with poor knowledge
were 10.2 times more likely (confidence interval [CI]:
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3.76-27.75) to see stunting in their child at the age of
6-24 months than mothers with sufficient knowledge
(28). A systematic review of 15 studies (11 conducted
in Indonesia) concluded that nutritional education
provided to mothers had a significant impact on their
nutrition knowledge, which in turn significantly af-
fected the child’s nutritional status (29).

A study involving young soccer athletes under-
scored the significance of nutritional knowledge in
shaping dietary behaviours and optimising overall
performance (30). Nutritional intake is closely related
to eating habits, and a significant relationship was ob-
served between eating habits and nutritional status
(31). Nutritional intake can influence brain growth in
toddlers (32). Adequate intake can support excellent
growth and development (33). When the level of nu-
tritional adequacy is unbalanced, there is an increased
risk of developing nutritional problems, including
under-nourishment and over-nourishment (34).

Fortified milk is an effective way to increase food
intake in stunted children since milk contains amino
acids that help prevent stunting (33, 35). Amino acids
activate mMTORC1 (mammalian target of rapamycin),
a master regulator for growth and development (36).
Provision of proteins is imperative to reducing stunt-
ing in children, and this may be achieved by combin-
ing plant- and animal-based protein sources that are
locally available. The consumption of animal proteins
among children in Indonesia has been reported to be
low. Sjarif et al. concluded that 2300 mL of daily milk
consumption during the growing phase of children
protected against stunting (adjusted odds ratio 0.28,
95% CI 0.13-0.63) (37). Similarly, a cross-sectional
study in Jakarta, Indonesia, found that children who
consumed more than 300 mL of milk daily during
their growth phase were protected against stunting
(36). Sunardi D et al. (2019) showed that increased
consumption of milk during the growth phase im-
proves nutrient intake in children aged 1-5 years (38).
A portion of 300 mL is consistent with the WHO
recommendation for managing moderate and acute
malnutrition, as milk contains 25%-30% dairy pro-
tein that boosts weight gain and linear growth (37).
In this programme, there was an increase in the pro-
tein adequacy of toddlers at risk of being stunted from
153% to 187%. It is known that the consumption of

fortified milk for 3 months can increase Ca intake. A
study conducted in India that focused on examining
the relationship between dairy milk consumption and
anthropometric outcomes among children aged 6-59
months showed that children who had consumed milk
exhibited lower odds of experiencing growth-related
issues. The study used data from the fourth Indian
National Family Health Survey conducted between
2015 and 2016, and involved a cross-sectional analy-
sis of 107,639 participants. Overall, the findings re-
vealed that milk consumpltion likely enhanced growth
outcomes in Indian children (39). A study in rural
Nepal examined how consumption of animal-source
foods (ASF) affected child growth across different age
groups, utilising a 3-year dataset. The results showed
that even occasional ASF consumption, particularly
milk, correlated with improved growth. This under-
scores the significance of milk consumption in ad-
dressing growth issues among undernourished rural
Nepali children (40). Additionally, a systematic review
and meta-analysis of 12 studies reported that con-
sumption of fortified milk led to weight gain among
vulnerable populations of children raised in resource-
constrained settings, especially where the intervention
was extended to periods greater than 6 months (41).

Nutritional status reflects the balance between
intake and nutritional needs. The nutritional status of
children is measured by anthropometric data, such as
age, weight, and height (42). Nutrition is an essential
part of the growth and development process of tod-
dlers. Poor nutritional status can hinder their physi-
cal and mental abilities. Moreover, poor nutritional
status makes them more vulnerable to infectious dis-
eases, such as diarrhoea, acute respiratory infections,
and pneumonia, which can be fatal (43). Stunting can
interfere with children’s physical and psychological
growth and development, reduce cognitive develop-
ment and function, and increase the risk of chronic
diseases in adulthood. The direct cause of problems in
toddlers’ nutritional status is an unbalanced nutritional
intake (44). The indirect factors affecting nutritional
status are knowledge, perception, habits or taboos,
food preferences, socioeconomic factors, infectious
diseases, education, and environment (45).

The results from the present study are promis-
ing and show that the prevalence of stunting can be
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reduced with the DASHAT programme, as indicated
by a decline in the proportion of toddlers who are
severely underweight (17.4%), have severe stunting

(23.1%), and exhibit severe wasting (50%).

Ethics Committee Approval: Ethics committee approval was
received from Universitas Muhammadiyah Semarang No. 011/
KE/07/2022 dated July 22, 2022.

Informed Consent: Informed consent was obtained from the indi-
viduals who participated in this study.

Conclusion: The DASHAT programme has evidently improved
the nutritional status of stunted and underweight children, accom-
panied by a substantial increase in maternal nutritional knowledge.
The findings also show the effectiveness of the DASHAT pro-
gramme in reducing stunting prevalence, emphasizing the impor-
tance of collaborative initiatives. Further research and evaluation
should be undertaken for the continuous assessment and impact of
the programme.

Acknowledgements: The research team would like to extend grati-
tude and appreciation to the following parties: PT Nestle Indonesia
for funding this project, BKKBN, DPPKB of Karawang Regency,
Karawang District Health Office, and all formal and informal lead-
ers in Gintungkerta Village and Karawang Kulon Village for fa-
cilitating the research project and SPEAK Indonesia for being the
implementor of the programme.

Conflicts of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

References

1. World Health Organization (WHO). Child growth stand-
ards. Available from: https://www.who.int/tools/child-growth
-standards/software. Accessed on: 24 August 24, 2023.

2. Global nutrition report 2022. Inequalities in the global bur-
den of malnutrition. Available from: https://globalnutrition
report.org/reports/2020-global-nutrition-report/inequalities
-global-burden-malnutrition/.

3. LaksonoAD,WulandariRD, AmaliahN,Wisnuwardani RW.
Stunting among children under two years in Indonesia: Does
maternal education matter? PLoS One 2022;17:¢0271509.

4. Housni FE, Saenz Pardo Reyes E, et al. Association between
nutritional status, deficiency of protein, iron and vitamins,

caloric intake and food security in Mexi-can school chil-
dren. Progr Nutr 2022; 24: ¢2022013.

5. Anggraeni MR, Yudatama U, Maimunah M. Clustering the
prevalence of stunting in toddlers using agglomerative hier-
archical clustering (In Bahasa: Clustering prevalensi stunting
balita menggunakan agglomerative hierarchical clustering).
Jurnal Media Informatika Budidarma 2023;7:351-359.

6. Beal T, Tumilowicz A, Sutrisna A, Izwardy D, Neufeld LM.
A review of child stunting determinants in Indonesia.
Matern Child Nutr 2018;14:¢12617.

7.Khan R, Farooq F, Tanweer A, Chugtai A. Association of
the Type, Amount and Frequency of Milk Feeding with
Anthropometric Growth Indicators in Infants. Progr Nutr
2022; 24:€2022016.

8. Siswati T, Iskandar S, Pramestuti N, Raharjo J, Rubaya AK,
Wiratama BS. Drivers of Stunting Reduction in Yogya-
karta, Indonesia: A Case Study. Int ] Environ Res Public
Health 2022;19:16497.

9. Punuh M1, Akili RH, Tucunan A. The relationship between
early initiation of breastfeeding, exclusive breastfeeding
with stunting and wasting in toddlers in Bolaang regency
of east Mongondow. Int ] Community Med Public Health
2022;9:71-75.

10. Saputri RA. Regional government efforts in overcoming
stunting in Bangka Belitung Islands Province (In
Bahasa:Upaya Pemerintah Daerah Dalam Penanggulangan
Stunting di Provinsi Kepulauan Bangka Belitung). Jurnal
Dinamika Pemerintahan 2019;2:152-168.

11.Barla PK. A situation analysis on malnutrition by food-
intake practices: link to maternal and child mortality in
India. Int ] Community Med Public Health 2023;10:502-510.

12. Candriasih P, Ndama M, Pont AV. Specific and Sensitive
Nutrition Interventions with Nutritional Status of Toddlers
as Prevention of Stunting in the Coronavirus Disease 2019
Pandemic in Sigi District, Indonesia. Open Access Maced ]
Med Sci 2021; 9:415-418.

13. Afandi MN, Anomsari ET, Novira A, Sudartini S. A Penta-
Helix Approach to collaborative governance of stunting in-
tervention in West Java Indonesia. In: Proceedings of the
Third International Conference Administration Science,
ICAS 2021; September 15 2021; Bandung, Indonesia.

14. Gea IV, Saleh M, Suharto RB. The role of corporate social
responsibility (CSR) on the level of village development
(in Bahasa: Peranan corporate social responsibility (CSR)
terhadap tingkat pembangunan desa). Jurnal Ekonomi,
Keuangan dan Manajemen 2022; 18:551-560.

15. Khomsan A. Techniques for measuring nutritional knowl-
edge (In Bahasa: Teknik pengukuran pengetahuan gizi).
Bogor (ID): IPB Press. 2021.

16. Karyadi E, Pei Lyn MC, Rokx C, et al. Moving Forward:
How Indonesia’s Districts Reduce Stunting. Available
from: Moving Forward: How Indonesia’s Districts Reduce
Stunting — Stunting.

17. Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based inter-
ventions for improvement of maternal and child nutrition.

Lancet 2013;382: 452-477.



10

Progress in Nutrition 2024; Vol. 26, N. 1: €2024013

18. Dainy NC, Ardiani HE, Fitri DA, Puspitasari E, Musdalifa I.
Formation of DASHAT Team (Healthy Kitchen Overcom-
ing Stunting) Team and Nutrition Intervention to Prevent
Stunting (In Bahasa: Pembentukan Tim DASHAT (Dapur
Sehat Atasi Stunting) Dan Intervensi Gizi Cegah Stunt-
ing). Jurnal Masyarakat Mandiri 2023;7:636-6-48.

19. Nutrition surveys and assessment. Nutrition Surveys and
Calculations. Available from: https://www.nutrisurvey.de/.
Accessed on: 24 August 24, 2023.

20. World Health Organization (WHO) Anthro. The WHO
Child Growth Standards. Available from: https://www.who
.int/tools/child-growth-standards/software.

21.IBM Support. IBM SPSS Statistics 28. Available from:
https://www.ibm.com/support/pages/downloading-ibm
-spss-statistics-28. Accessed on: 24 August 24, 2023.

22.Hossain M, Choudhury N, Adib Binte Abdullah K, et al.
Evidence-based approaches to childhood stunting in low
and middle income countries: a systematic review. Arch Dis
Child 2017;102:903-909.

23. Suhardjo. Food and Nutrition Planning (In Bahasa: Peren-
canaan Pangan dan Gizi). Jakarta: Rineka Cipta. 2003.

24. Siswanti DN, Sari NF, IlTham NF, T’sana AA, Nurwahidah.
Stunting prevention through psychoeducation for adoles-
cents (In Bahasa: Pencegahan stunting melalui psikoedu-
kasi kepada remaja). Jurnal Hasil Pengabdian Masyarakat
2022;2: 64-67.

25. World Bank. Spending better to reduce stunting in Indo-
nesia. Available from: Spendingbettertoreducestuntingin
Indonesia.pdf (worldbank.org)

26. Anjani RP, Kartini A. Differences in nutritional knowledge,
attitudes and intake of nutrients in early adulthood (student
of LPP Graha Wisata and English Literature at Dipon-
egoro University Semarang)(In Bahasa: Perbedaan peng-
etahuan gizi, sikap dan asupan zat gizi pada dewasa awal
(mahasiswi lpp graha wisata dan sastra inggris universitas
diponegoro semarang)). ] Nutr College 2013;2:312— 320.

27.Koch F, Hoffmann I, Claupein E. Types of Nutrition
Knowledge, Their Socio-Demographic Determinants and
Their Association with Food Consumption: Results of the
NEMONIT Study. Front Nutr 2021;8:630014.

28. Septamarini RG, Widyastuti N, Purwanti R. The relation-
ship of knowledge and responsive feeding attitudes with the
incident of stunting in children aged 6-24 months in the
working area of the Bandarharjo Puskesmas, Semarang (In
Bahasa: hubungan pengetahuan dan sikap responsive feed-
ing dengan kejadian stunting pada baduta usia 6-24 bulan
di wilayah kerja Puskesmas Bandarharjo, Semarang). ] Nutr
College 2019;8:9-20.

29. Prasetyo YB, Permatasari P, Susanti HD. The effect of
mothers’ nutritional education and knowledge on children’s
nutritional status: a systematic review. ICEP 2023; 17:1-16.

30. Wijaya OGM, Meiliana M, Lestari YN. The importance
of nutritional knowledge for optimal food intake in foot-
ball athletes (In Bahasa: Pentingnya pengetahuan gizi un-
tuk asupan makan yang optimal pada atlet sepak bola).
Nutrizione: Nutr Res Dev J 2021;1: 22-3.

31. Pantaleon MG. Relationship between nutritional knowl-
edge and eating habits with the nutritional status of Ado-
lescent Girls at SMA Negeri II Kupang City (In Bahasa:
hubungan pengetahuan gizi dan kebiasaan makan dengan
status gizi remaja putri di SMA Negeri II Kota Kupang).
CHMK Health Journal 2019;3:69-76.

32. Damayanti RA, Muniroh L, Farapti F. Differences in levels
of nutritional adequacy and history of exclusive breastfeeding
in stunted and non-stunting toddlers (In Bahasa: Perbedaan
tingkat kecukupan zat gizi dan Riwayat pemberian ASI
eksklusif pada balita stunting dan nonstunting). Media Gizi
Indonesia 2017;11:61-69.

33. Rukhama RA. Description of the level of nutritional ad-
equacy in adolescent girls of aisyiyah bantul private SMP
School (In Bahasa: Gambaran tingkat kecukupan gizi pada
remaja putri SMP Unggulan Aisyiyah Bantul). Universitas
Muhammadiyah Yogyakarta: Yogyakarta 2018.

34, Fouad HM, Yousef A, Afifi A, et al. Prevalence of malnutri-
tion & anemia in preschool children; a single center study.
Ital J Pediatr 2023;49:75.

35. Hartini S. Prevention of high stunting rates in toddlers with
good parenting (In Bahasa: Pencegahan tingginya angka
stunting pada usia balita dengan pola asuh yang baik). ] Ners
Commun 2022;13:656-661.

36. Parikh P, Semba R, Manary M, et al. Animal source foods,
rich in essential amino acids, are important for linear growth
and development of young children in low-and middle-
income countries. Matern Child Nutr 2022;18: e13264.

37. Sjarif DR, Yuliarti K, Iskandar W], et al. Daily consumption
of growing-up milk is associated with less stunting among
Indonesian toddlers. Med ] Indones 2019;28:70-76.

38. Sunardi D, Wibowo Y, Mak TN, Wang D. Micronutrient
intake inadequacies in different types of milk consumers
in Indonesian children 1-5 years: dietary modeling with
young child milk improved nutrient intakes. Front Nutr
2023;10:1169904.

39. Vanderhout SM, Corsi DJ. Milk consumption and child-
hood anthropometric failure in India: analysis of a national
survey. Matern Child Nutr 2021;17: ¢13090.

40. Miller LC, Neupane S, Joshi N, Lohani M. MILK Sym-
posium review: Milk consumption is associated with better
height and weight in rural Nepali children over 60 months
of age and better head circumference in children 24 to
60 months of age. ] Dairy Sci 2020;103:9700-9714.

41. Brooker PG, Rebuli MA, Williams G, Muhlhausler BS.
Effect of Fortified Formula on Growth and Nutritional
Status in Young Children: A Systematic Review and Meta-
Analysis. Nutrients 2022;14:5060.

42.Tirajoh IP, Malonda NSH, Kapantow NH. Relationship
between Mother’s Parenting Style and Nutritional Sta-
tus of Children Aged 24-59 Months in Kalasey Village
One Mandolang District, Minahasa Regency (In Ba-
hasa: Hubungan antara pola asuh ibu dengan status gizi
anak usia 24-59 bulan di Desa Kalasey Satu Kecamatan
Mandolang Kabupaten Minahasa). Journal Kesmas
2022;11:97-104.



Progress in Nutrition 2024; Vol. 26, N. 1: €2024013

11

43. Hasdianah. Nutrition: Nutritional Utilization, Diet, and
Obesity (In Bahasa: Pemanfaatan Gizi, Diet, dan Obesitas).
Yogyakarta: Nuha Medika 2017:24-42.

44, Marniati , Putri ES, Sriwahyuni S, Khairunnas, Duana M.
Knowledge study, income level and socio-culture of the nu-
tritional status of toddler. ] Nutr Sci 2020;1:38-44.

45. Suminar E, Wibowo AR. The Correlation Between Infec-
tion Diseases History and Nutritional Status in Toddler.
Fundam Manag Nurs J 2021;4:18-22.

Correspondence:

Received: 8 October 2023

Accepted: 10 March 2024

Ali Khomsan, PhD

Department of Community Nutrition,

Faculty of Human Ecology, IPB University, West Java,
Indonesia

Phone (or Mobile) No: +62 816-134-7903

Email: khomsanali@apps.ipb.ac.id



