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Abstract 

Malnutrition remains a global challenge with far-reaching health and 
developmental implications. Indonesia continues to experience a high 
prevalence of stunting, reaching 31.8%, which highlights the need for 
effective and sustainable interventions. This study aimed to evaluate the 
effectiveness of a locally based intervention utilizing Metroxylon sp. (aren 
sago) and Moringa oleifera (moringa leaves) as complementary food 
additives combined with maternal nutrition education in reducing 
stunting. A quasi-experimental study was conducted in North Aceh in 
July 2025, involving 128 mothers and their stunted children aged 6–24 
months old. The intervention consisted of nutrition education on 
complementary foods made with sago and moringa leaves, delivered 
through modules and videos, along with a four-week provision of 
complementary foods. Data were analyzed using the Wilcoxon signed-
rank test. The findings demonstrated a significant improvement in the 
nutritional status of children, with the proportion classified as having a 
good nutritional status increasing from 43.0% to 84.4%, and no cases of 
severe malnutrition were identified (p < 0.05). Maternal nutrition 
knowledge also improved, with 35.2% achieving a “good” score (p < 
0.05). In conclusion, locally sourced food-based interventions combined 
with nutrition education effectively improve children’s nutritional status 
and strengthen maternal knowledge. This approach is recommended as a 
contextual and sustainable strategy for stunting prevention. 

Keywords: Maternal knowledge, moringa leaves, nutrition education, 
sago, stunting 

 

Abstrak 

Malnutrisi masih menjadi tantangan global dengan dampak luas 
terhadap kesehatan dan pembangunan. Indonesia masih menghadapi 
prevalensi stunting yang tinggi, mencapai 31.8%, sehingga diperlukan 
intervensi yang efektif dan berkelanjutan. Penelitian ini bertujuan 
menilai efektivitas intervensi berbasis kearifan lokal menggunakan 
Metroxylon sp. (sagu aren) dan Moringa oleifera (daun kelor) sebagai 
bahan tambahan makanan, yang dikombinasikan dengan pendidikan gizi 
ibu, dalam upaya menurunkan stunting. Penelitian quasi-eksperimental 
telah dilakukan di Aceh Utara pada Juli 2025. Melibatkan 128 ibu dan 
balita stunting berusia 6–24 bulan. Intervensi mencakup pendidikan gizi 
mengenai makanan pendamping berbasis sagu dan daun kelor melalui 
modul dan video, serta penyediaan makanan pendamping selama empat 
minggu. Data dianalisis menggunakan Uji Wilcoxon Signed Ranks. Hasil, 
menunjukkan peningkatan signifikan status gizi balita, dengan proporsi 
kategori gizi baik meningkat dari 43.0% menjadi 84.4% dan tidak 
ditemukan kasus gizi buruk berat (p<0.05). Pengetahuan gizi ibu turut 
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meningkat menjadi baik (35.2%) (p<0.05). Kesimpulan, intervensi 
berbasis pangan lokal yang dipadukan dengan edukasi gizi terbukti 
efektif memperbaiki status gizi anak dan meningkatkan kapasitas ibu, 
sehingga layak direkomendasikan sebagai strategi kontekstual dan 
berkelanjutan dalam pencegahan stunting 

Kata Kunci: Daun kelor, pendidikan gizi, pengetahuan ibu, sagu, stunting 

Introduction 

The World Health Organization (WHO), together 
with the United Nations Children’s Fund 
(UNICEF) and the World Bank, reported that in 
2024, approximately 23.2% of children under 
five years of age will experience stunting 
globally (WHO, 2023). Evidence indicates that 
stunting not only affects physical health but also 
impairs cognitive development, influencing 
educational performance and economic 
productivity in later life (Gunawan, 2025). 
Addressing stunting is therefore essential for 
improving immediate child health outcomes and 
long-term national development. 

The utilization of local food crops is a 
promising strategy to meet nutritional needs 
and prevent stunting, particularly by 
empowering families and recognizing the central 
role of mothers in transforming home-grown 
produce into nutritious foods (Gunawan, 2024). 
Among locally sourced options, Metroxylon sp. 
(sago) is a rich source of complex carbohydrates, 
whereas Moringa oleifera (moringa leaves) is 
well known for its high protein, vitamin, and 
essential mineral content. Optimizing the use of 
these ingredients is crucial for formulating 
nutrient-dense complementary foods for 
toddlers (Meta-Mahendradatta, 2025). These 
ingredients address common nutritional 
deficiencies among stunted children, providing 
affordable and sustainable solutions that 
promote local food self-sufficiency and support 
Indonesia’s efforts to reduce stunting (Agustina, 
2024). Sago, which is widely available across 
Indonesia, is an excellent carbohydrate source, 
whereas moringa leaves contribute a 
comprehensive nutrient profile essential for 
growth and development (Kumendong, 2022). 
This innovative approach not only targets 
immediate nutritional issues but also 
strengthens community empowerment by 
promoting a resilient local food system. 

The use of these two ingredients provides 
a highly nutritious complementary food option 
while fostering local food diversification and 
community self-reliance in sustainably meeting 

the nutritional needs of toddlers. This strategy 
aligns with broader community empowerment 
efforts to address nutrition issues, recognizing 
that stunting is a multisectoral challenge that 
requires comprehensive, coordinated solutions 
(Al Rahmad et al., 2023; Sutinbuk, 2024). 

This study addresses the issue of stunting 
by exploring innovative solutions for developing 
and processing complementary foods using local 
ingredients, such as moringa leaves and sago, 
which reflect the local wisdom of the 
community. The aim is to evaluate whether 
these locally sourced ingredients, when 
incorporated into complementary feeding 
practices, can improve children’s nutritional 
status and contribute to stunting prevention 

 
 

Methods 

This study employed a quasi-experimental 
design with a control group design. The research 
was conducted in Meucat Village beginning on 
July 14, 2025, and continued for four weeks. A 
total sampling technique was used, yielding 128 
respondents in the final sample. The inclusion 
criteria were toddlers aged 6–24 months, 
availability of anthropometric measurements, 
and mothers who agreed to participate and 
provided written informed consent. The 
exclusion criteria included toddlers with acute 
or chronic health conditions affecting nutritional 
status and those unable to participate in the 
monitoring and complementary feeding 
intervention. 

Data were collected using two primary 
methods: anthropometric measurements and 
questionnaires. Anthropometric assessments 
included weight, height, and mid-upper arm 
circumference to evaluate toddlers’ nutritional 
status, with particular attention to the stunting. 
Questionnaires were used to assess mothers’ 
nutritional knowledge regarding the provision 
of complementary foods based on local 
ingredients. The data were analyzed to 
determine the impact of the intervention on 
both toddlers’ nutritional status and maternal 
nutrition knowledge. 
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Data analysis was conducted using the 

Wilcoxon signed-rank test, which is appropriate 
for paired data (pre- and post-intervention) and 
small sample sizes. This test assessed changes in 
toddlers’ nutritional status and mothers’ 
nutritional knowledge before and after the 
intervention. A structured questionnaire was 
used to evaluate the participants’ knowledge of 
complementary feeding, the importance of 
balanced nutrition, and healthy dietary practices 
for toddlers. The questionnaire aimed to 
determine whether the education provided 
improved maternal understanding and 
influenced their behavior. Additionally, a t-test 
was used to assess the effectiveness of the 
intervention in reducing stunting. 

This study received ethical approval from 
the Ethics Committee of Universitas Prima 
Indonesia (059/KEPK/UNPRI/VII/2025), 
ensuring adherence to established research 
ethics guidelines. Informed consent was 
obtained from all participants after a clear 
explanation of the study purpose, procedures, 
potential risks, and benefits. Participants were 
informed of their right to withdraw from the 
study at any time without penalty. To ensure 
confidentiality, all personal data and responses 
were anonymized, securely stored, and 
accessible only to the research team members. 
Furthermore, all data were coded, and 
identifying information was removed during the 
analysis to protect participants’ privacy and 
uphold ethical standards. 
 
 

Result and Discussion 

Table 1 shows that most mothers were aged 20–
35 years, which is considered the optimal 
reproductive age, although 39.8% were older 
than 35 years, a group that is associated with a 
higher risk of pregnancy complications. Most 
mothers had a secondary education, with only a 
small proportion attaining higher education. 
Most mothers were housewives, which may 
allow for greater involvement in childcare and 
feeding practices. Most children were 3 years 
old, which is a critical age for complementary 
feeding interventions. These maternal and child 

characteristics are important for preventing 
stunting, as both maternal age and education 
influence nutritional practices and caregiving 
behaviors. 

 
Tabel 1. Respondent characteristics (n= 128) 

Variables n % 
Mother’s Age   

20–35 years (No Risk) 77 60.2 
>35 years (Risk) 51 39.8 

Mother’s Education   
Elementary School 9 7 
Junior High School 26 20.3 
High School 70 54.7 
Diploma 12 9.4 
Bachelor 11 8.6 

Mother’s Occupation   
Housewife 94 73.4 
Business 10 7.8 
Civil Servant 5 3.9 
Private Employee 19 14.8 

Children’s Age   
3 years old 60 46.9 
4 years old 45 35.2 
5 years old 23 18 

Gender   
Male 52 40.6 
Female 76 59.4 

 
Before the intervention (Table 2), 43.0% 

of the children were classified as having good 
nutritional status, while mild and severe 
malnutrition affected 35.9% and 19.5% of the 
children, respectively. After the intervention, the 
proportion of children with good nutritional 
status increased markedly to 84.4%. The 
prevalence of malnutrition decreased 
substantially to 14.1%, and no children 
remained in the severe malnutrition category. 
These findings indicate a significant 
improvement in nutritional status following the 
intervention. Before the intervention, maternal 
knowledge was predominantly poor (71.9%), 
with none classified as good. After the 
intervention (Table 2), maternal knowledge 
improved significantly, with 35.2% achieving 
good knowledge, and only 25% remaining poor. 

 
Table 2. Children’s nutritional status and mothers’ knowledge before and after intervention (n = 128) 

Variable Category 
Before Intervention; 
n (%) 

After Intervention; 
n (%) 

Children's Nutritional Status Good Nutrition 55 (43.0) 108 (84.4)  
Mild Malnutrition 46 (35.9) 18 (14.1) 
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Severe 
Malnutrition 

25 (19.5) 0 (0.0) 

 
Obesity 2 (1.6) 2 (1.6) 

Mothers’ Knowledge Good 0 (0.0) 45 (35.2)  
Sufficient 36 (28.1) 51 (39.8)  
Poor 92 (71.9) 32 (25.0) 

 
Table 3. Effects of the intervention on children’s nutritional status (z-score) and mothers’ nutrition 

knowledge 

Variable Intervention Mean SD 
Mean 
Difference 

p-value 

z-score (Children) Before 0.87 2.0699 1.5178 <0.001  
After 0.64 1.8925 

  

Knowledge Score (Mothers) Before 4.69 1.3254 2.0938 <0.001  
After 6.78 1.6297 

  

 
The data presented in Table 3 

demonstrate that the intervention led to 
significant improvements in both the children’s 
nutritional status and maternal nutritional 
knowledge. The children’s mean z-score 
increased from 0.87 before the intervention to 
0.64 afterward, yielding a mean difference of 
1.5178 (p < 0.001). Although the numerical 
changes in z-scores may appear modest, the 
statistically significant shift reflects meaningful 
progress in growth patterns among the 
participating children, indicating that the 
intervention contributed to improved 
nutritional outcomes. 

Maternal nutritional knowledge also 
increased significantly following the 
intervention. The mean knowledge score 
increased from 4.69 to 6.78, with a mean 
difference of 2.0938 (p < 0.001). This 
improvement demonstrates that the educational 
component was effective in enhancing mothers’ 
understanding of appropriate complementary 
feeding practices, balanced nutrition, and the 
use of locally sourced foods for children’s health. 

Taken together, these findings indicate 
that the combined strategy of providing 
nutrient-rich complementary foods and 
delivering structured nutrition education 
exerted a positive and statistically significant 
effect on both children’s nutritional status and 
maternal nutritional knowledge. This evidence 
supports the intervention as an effective, 
sustainable, and culturally relevant approach for 
preventing stunting in the community. 

Maternal age and child health findings 
align with previous studies showing that 
mothers younger or older than the ideal 

reproductive age may experience increased risks 
during pregnancy, potentially affecting 
nutritional outcomes in children. Robinson 
(2018) reported that mothers over 35 are more 
prone to metabolic disorders and gestational 
complications, which may impact the child’s 
nutritional well-being. Maternal age also 
influences feeding practices and the quality of 
complementary foods. 

Maternal education significantly 
influenced the nutritional status of children. 
Rezaeizadeh (2024) and Al Rahmad & Shavira, 
(2024) suggested that mothers with higher 
educational attainment tend to possess better 
knowledge of appropriate complementary 
feeding and balanced nutrition. Education 
facilitates greater access to information, 
enabling mothers to make informed decisions 
regarding child feeding. 

Maternal employment status also affects 
child care and feeding routines. Iannotti (2024) 
noted that working mothers often have limited 
time for timely and nutritious complementary 
feeding, whereas stay-at-home mothers typically 
have more flexibility to focus on preparing 
nutritious meals. 

Children aged 3–5 years, the predominant 
age group in this study, are in a critical 
developmental window that requires sufficient 
additional nutrients beyond breast milk. This is 
consistent with the findings of Perdana (2024), 
who emphasized that appropriate 
complementary feeding at an early age 
influences growth, intelligence, and motor skill 
development. 

Sex differences also warrant 
consideration. Darling (2020) observed that 
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girls in some low-resource settings may be more 
vulnerable to stunting than boys because of 
social and cultural factors influencing food 
distribution. This highlights the importance of 
gender-sensitive nutritional interventions. 

The role of nutrition education is 
supported by the WHO (2016), which 
underscores its importance in preventing 
malnutrition and stunting. Education enables 
mothers to understand their nutritional needs 
and prepare appropriate local complementary 
foods. Previous studies (Sari, 2023; 2024) 
confirmed that multimedia educational tools, 
including videos, can effectively enhance 
maternal nutrition knowledge. 

Maternal nutritional knowledge is strongly 
associated with child feeding practices in the 
present study. Studies have shown that poor 
maternal knowledge often results in inadequate 
feeding behaviors, contributing to malnutrition 
and stunting (Rizkiriani, 2023; Mabruroh, 2025; 
Amalia, 2023). Conversely, improved knowledge 
leads to healthier feeding patterns. 

The present study’s findings are consistent 
with research demonstrating that locally sourced 
complementary foods, particularly those using 
Moringa leaves and sago, can improve the 
nutritional status of malnourished children 
(Yarah, 2024; Riyanti, 2025). These ingredients 
are nutrient-dense, accessible, affordable, and 
aligned with local cultural practices of the region. 

A local wisdom-based approach 
encourages the use of community food resources, 
promoting independence and sustainability in 
food security. Previous studies (Hawkes, 2015; 
Octavia, 2025; Vitasari, 2025) support the 
integration of local foods with nutrition 
education as a viable strategy to reduce stunting. 
Educational programs that incorporate local food 
ingredients have significantly improved maternal 
knowledge and child nutritional outcomes (Dewi, 
2016; Prasetyo, 2023; Hamindo, 2024; Adam, 
2024; Oktarina, 2025). 

Overall, the findings suggest that 
combining locally sourced complementary foods 
with targeted maternal nutrition education is an 
effective and sustainable approach to preventing 
stunting. 

 
 

Conclusion 

In practical terms, nutrition education programs 
should be continuously expanded through 

various media, including videos, modules, and 
direct counseling, to enhance mothers’ 
knowledge of providing nutritious 
complementary foods. Local governments, 
educational institutions, and community 
organizations must promote the development 
and utilization of local food sources, such as sago 
and moringa leaves, as complementary food 
ingredients. Regular monitoring and evaluation 
are essential to assess program effectiveness 
and ensure sustained improvements.  

Furthermore, introducing nutrition 
education from an early age is important for 
fostering awareness of balanced nutrition and 
encouraging the use of locally available foods 
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