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ABSTRACT  

 
Background: Stunting, wasting, and underweight in children under two years of age are serious health problems in many 
countries, including Indonesia. Adequate nutrition in the first two years of life is essential to prevent growth and development 

disorders. A minimum acceptable diet (MAD) can reduce the prevalence of nutritional problems in children, but the provision 

of MAD in Indonesia is often not in accordance with recommendations. This study aims to analyze the relationship between 

the proportion of MAD with the prevalence of stunting, wasting, and underweight in children aged 0-23 months in Indonesia. 

Method: The study used a cross-sectional design with aggregate data from 38 provinces from the 2023 Indonesian Health 
Survey (IHS). 

Results: The independent variables analyzed included five MAD indicators, namely food diversity, meal frequency, milk 

provision, minimal diet accepted, and animal protein consumption. The dependent variables were the prevalence of stunting, 

wasting, and underweight, which were measured using anthropometric indicators (BAZ, HAZ, and WAZ). 

Conclusion: The results of this study can be the basis for formulating health policies to improve child feeding patterns and 
reduce the prevalence of stunting, wasting, and underweight in Indonesia. 
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INTRODUCTION 

 

Nutritional problems in Indonesia are 

still a major challenge, especially in terms of 

stunting, wasting, and underweight in toddlers. 

Wasting, or a condition of low body weight 

compared to height, is an indicator of acute 

malnutrition that increases the risk of child 

death by 11.6 times compared to children with 

normal nutritional status. Based on Riskesdas 

2018 data, the prevalence of wasting in 

Indonesia reached 10.2%, although it has 

decreased slightly compared to previous years. 

Stunting, as one of the main indicators, has been 

identified by WHO as a significant obstacle to 

human development, with a global prevalence 

of around 162 million toddlers. This problem is 

not only centered on inadequate nutritional 

intake but is also influenced by inappropriate 

feeding practices, such as low food diversity 

and minimal meal frequency in children aged 6-

23 months (Febriati et al., 2024) . 

Underweight, which is low weight 

compared to age, shows the combined impact 

of wasting and stunting. In 2018, the prevalence 

of underweight reached 17.7% among 

Indonesian toddlers. These two conditions not 

only pose a risk to children's health and 

development, but also impact future 

productivity, worsen the cycle of poverty, and 

reduce the quality of human resources. 

One of the causes of nutritional problems 

is inadequate intake of nutrients obtained from 

food. Feeding practices for children are very 

important to pay attention to. This is because 

feeding practices will directly affect health, 

development, and nutritional status and also 
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have an impact on the survival of children 

(Ministry of Health of the Republic of 

Indonesia, 2018; Trisnawati et al., 2016). 

Feeding practices for children can be seen from 

the quality of food provided by parents, 

especially mothers and/or caregivers, which are 

reflected in several indicators, namely 

minimum dietary diversity (MDD), minimum 

meal frequency (MMF), minimum frequency of 

milk feeding for children who are not breastfed 

or Minimum Milk Feeding Frequency for non-

breastfed children (MMFF), and minimum 

acceptable diet (MAD) (WHO & UNICEF, 

2010) (Yudianti et al., 2024) . 

The low achievement rate of MAD in 

Indonesia is related to a number of factors 

including family socio-economic factors, 

family welfare level, number of children, 

mother's knowledge level, exposure to media, 

parent's occupation, and others. One of the 

factors that influences MAD in children that 

needs to be highlighted is the mother's 

nutritional factor (Putra et al., 2022) . Based on 

Marshall's research (2022), it is known that the 

amount and diversity of food consumed by 

mothers before and during pregnancy and 

breastfeeding affect the health of mothers and 

children. The low achievement of the MAD 

indicator and socio-economic factors worsen it, 

making it a top priority in the national health 

development plan. Research related to feeding 

patterns and the factors that influence them is 

needed to develop strategies to reduce 

nutritional problems effectively (Sirajuddin et 

al., 2023).  

This study aimed to analyze the 

relationship between the proportion of MAD 

and the prevalence of stunting, wasting, and 

underweight in children aged 0-23 months. 

 

METHOD  

 

This study used a cross-sectional design 

to determine the relationship between 

Minimum Acceptable Diet (MAD) and the 

Prevalence of Stunting, Wasting, and 

Underweight in Children Aged 0-23 Months 

using data from the 2023 Indonesian Health 

Survey (IHS). The unit of analysis in this study 

was aggregate data in 38 provinces in Indonesia 

with the population in this study covering all 

children aged 0-23 months in Indonesia 

recorded in the 2023 IHS. Data collection was 

carried out from June to August 2023. The 

population in this study were all children aged 

0-23 months recorded at the IHS Regency 

Posyandu in 2023. The samples taken were 

children who met the inclusion and exclusion 

criteria of the study. (Thobias & Djokosujono, 

2021) 

The independent variable in this study is 

the Minimum Acceptable Diet (MAD). The 

description of the Minimum Acceptable Diet 

(MAD) in children aged 6-23 months is seen 

through five indicators, namely: minimum 

dietary diversity (MDD), minimum meal 

frequency (MMF), Minimum Milk Feeding 

Frequency for Non-Breastfed Children 

(MMFF), minimum acceptable diet (MAD) and 

consumption of animal protein, namely 

meat/fish/eggs ( Egg And/Or Flesh Food/EFF ) 

(UNICEF, 2021) . 

Dietary diversity is an approach to 

assessing the adequacy of dietary diversity in 

foods consumed within 24 hours before data 

collection. A child aged 6-23 months meets the 

minimum dietary diversity requirement if they 

consume ≥5 food groups (UNICEF, 2021) 

(WHO2023). The five food groups must come 

from the following 8 food groups: Breast milk 

(ASI),Cereal, tuber and processed product 

groups, Group of legumes, nuts and processed 

products, Group of processed animal milk 

products, Meat, poultry, fish, seafood and 

processed products groups, Egg group and 

processed products, Groups of vegetables (fruit, 

sweet potatoes which are rich in vitamin A and 

their processed products), and Groups of other 

vegetables and fruit and their processed 

products.  

The Minimum Food Diversity (MFD) 

Proportion for children aged 6-23 months is 
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calculated by dividing the number of children 

aged 6-23 months who consumed 5 or more 

food groups from 8 food groups in the previous 

24 hours by the number of children aged 6-23 

months x 100%. Minimum meal frequency 

(MMF) in children aged 6-23 months is a 

description of the number of main meals and 

snacks given to toddlers who consume solid, 

semi-solid, or soft foods (including milk for 

children who are not breastfed) within 24 hours 

before data collection. The minimum meal 

frequency in children who are breastfed, aged 

6-8 months is ≥ 2 times/day while those aged 9-

23 months are ≥ 3 times/day. While the 

minimum meal frequency in children who are 

not breastfed at the age of 6-23 months is ≥ 4 

times/day. The proportion of Minimum Meal 

Frequency (MMF) is calculated by dividing the 

number of children aged 6-23 months who 

consume food according to the frequency 

according to age by the number of children aged 

6-23 months x 100%. 

Minimum Milk Feeding Frequency for 

non-breastfed children (MMFF) is a description 

of the frequency of milk feeding in toddlers 

who are not breastfed within 24 hours before 

data collection. The minimum frequency of 

milk feeding in children aged 6-23 months who 

are not breastfed is ≥ 2 times/day. The 

proportion of MMFF is calculated by dividing 

the number of children aged 6-23 months who 

are not breastfed and receive milk according to 

recommendations (≥ 2 times) by the number of 

children aged 6-23 months who are not 

breastfed x 100%. 

Minimum Acceptable Diet (MAD) is a 

minimally acceptable diet that is a description 

of the provision of food (amount and type) to 

children aged 6-23 months which is a 

composite index of the MDD, MMF, and 

MMFF indicators (in children who are not 

breastfed) in the amount according to 

recommendations. The proportion of MAD in 

breastfed children is calculated by dividing the 

number of children aged 6-23 months who 

achieve MDD and MMF according to 

recommendations by the number of children 

aged 6-23 months. The proportion of MAD in 

children who are not breastfed is calculated by 

dividing the number of children aged 6-23 

months who achieve MDD, MMF, and MMFF 

according to recommendations by the number 

of children aged 6-23 months x 100%.  

Consumption of Animal Protein Egg 

And/Or Flesh Food (EFF) in children aged 6-

23 months is a description of the consumption 

of eggs and/or meat food in children aged 6–23 

months within 24 hours prior to data collection.  

The EFF proportion is calculated using the 

formula of dividing the number of children 

aged 6–23 months who consumed eggs and/or 

meat and/or fish in the previous 24 hours by the 

number of children aged 6–23 months x 100%. 

The dependent variables are the 

prevalence of stunting, wasting, and 

underweight. The nutritional status of toddlers 

(under two years old) is measured based on age, 

body weight (BW), and body length (PB). The 

weight of toddlers is weighed using a digital 

scale with a precision of 0.05 kg, while body 

length is measured using a body length 

measuring instrument with a precision of 0.1 

cm. The variables of BW and BW of toddlers 

are presented in the form of three 

anthropometric indices, namely WAZ, HAZ, 

and WHZ. To assess the nutritional status of 

toddlers, the weight and length figures of each 

toddler are converted into standardized values ( 

Z-score ) using the WHO 2005 toddler 

anthropometric standards. Furthermore, based 

on the Z-score value of each indicator, the 

nutritional status of toddlers is determined. 

Classification of nutritional status based 

on WAZ index, Severely Underweight if Z-

score < -3.0, and underweight if Z-score ≥-3.0 

to Z- score < -2.0. The total prevalence of 

underweight is the sum of the prevalence of 

underweight and severely underweight. The 

prevalence of Underweight Toddlers is the 

division of the Number of Severely 

Underweight Toddlers + underweight by the 

Number of Toddlers Weighed Weight x 100%. 
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Classification of nutritional status based on 

HAZ indicators, Severely Stunting if Z-score < 

-3.0 and stunting if Z-score ≥ -3.0 to Z-score < 

-2.0. The total prevalence of stunting is the sum 

of the prevalence of stunting and severely 

stunting. The prevalence of stunting in toddlers 

is the division of the Number of Toddlers 

Severely Stunting + stunting by the Number of 

Toddlers measured by Body length x 100%. 

Classification of nutritional status based on 

WHZ indicators, Severely Wasting if Z-score < 

-3.0 and wasting if Z-score ≥ -3.0 to Z-score < 

-2.0. The total prevalence of wasting is the sum 

of the prevalence of wasting and severely 

wasting. The prevalence of stunting in toddlers 

is the division of the Number of Toddlers with 

severe wasting + Wasting by the Number of 

Toddlers Measured by Weight and length x 

100%. 

Data were collected through face-to-face 

interview techniques using a validated 

structured questionnaire. This questionnaire 

includes information on child feeding (eating 

frequency and food diversity). Nutritional 

status data were collected by measuring body 

length (for children aged 0-23 months) using a 

legboard. Data collection was carried out by 

trained enumerators with the criteria of 

D3/Bachelor of Applied Nutrition graduates 

and having a competency certificate in 

anthropometric measurements. Enumerators 

were intensively trained in interview 

techniques, anthropometric measurements, and 

ethical research procedures. The supervision 

process was carried out by researchers to ensure 

that data collection went well. 

The data processing process includes 

checking the 2023 IHS report, coding, and 

compiling data. Univariate analysis was 

conducted to describe the size of the 

distribution of data on the proportion of 

weighing and the prevalence of wasting and 

severe wasting (minimum, maximum, mean, 

and standard deviation). Bivariate analysis was 

conducted to identify the relationship between 

the proportion of weighing and the prevalence 

of severe wasting and wasting in children aged 

0-23 months in Indonesia, using the Pearson 

correlation test. The study participants were 

given an explanation of the purpose and 

procedures of the study and their right to 

participate voluntarily, and they gave written 

consent before the data were collected. The 

Indonesian Health Survey (IHS) has obtained 

an ethics clearance letter from the National 

Health Research and Development Ethics 

Commission (KEPPKN) with the number 

HK.01.07/MENKES/156/2023. 

 

RESULT AND DISCUSSION 

 

Based on Table 1 shows the highest 

distribution of the proportion of the minimum 

diet (MAD) in the Java and Bali Region 

(47.5%) and the lowest in the Papua Region 

(21.5%). The highest non-conforming MAD in 

the Papua Region (78.4%) and the lowest in the 

Java and Bali Region (52.4%). The proportion 

of the appropriate MAD in Indonesia is 

between 9.4%-64.1% with an average of 

34.9%. The proportion of the inappropriate 

MAD in Indonesia is between 35.9%-90.6% 

with an average of 65%. 

Child nutrition problems, especially 

stunting, wasting, and underweight, are serious 

challenges faced by many countries, including 

Indonesia. In this study, the relationship 

between the proportion of MAD and the 

prevalence of stunting, wasting, and 

underweight in children aged 0-23 months in 

Indonesia was analyzed based on data from the 

2023 Indonesian Health Survey (IHS).  

Table 2 shows that the highest 

prevalence of Stunting is in the Papua Region 

(28.1%) and the lowest in the Java and Bali 

Region (16.3%). The highest prevalence of 

Wasting is in the Maluku Region (17.8%) and 

the lowest in the Java and Bali Region (7.9%). 

The highest prevalence of Underweight is in the 

Maluku Region (21.3%) and the lowest in the 

Java and Bali Region (11.3%). 
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Table 1. Distribution of Minimum Diet Proportion (MAD) in Indonesian Toddlers in 2023 

Regional 
MAD Compliant Not compliant with MAD Standards 

Min Max 𝑿̅ ±SD Min Max 𝑿̅ ±SD 

Sumatra 30.0 46.3 37.1 ±4.8 53.7 70.0 62.8 ±4.8 

Java - Bali 39.0 64.1 47.5 ±8.9 35.9 61.0 52.4 ±8.9 

Southeast 26.0 39.9 32.9 ±9.8 60.1 74.0 67.0 ±9.8 

Kalimantan 30.2 40.8 37.0 ±4.0 59.2 69.8 62.9 ±4.0 

Sulawesi 27.2 41.2 30.6 ±5.2 58.8 72.8 69.4 ±5.2 

Maluku 26.6 29.7 28.1 ±2.1 70.3 73.4 71.8 ±2.1 

Papua 9.4 36.1 21.5 ±10.1 63.9 90.6 78.4 ±10.1 

Indonesia 9.4 64.1 34.9 ±10.2 35.9 90.6 65.0 ±10.2 

The prevalence of Stunting in Indonesia 

is between 7.0%-36.6% with an average of 

20.8%. The prevalence of Wasting in Indonesia 

is between 3.7%-20.4% with an average of 

11.3%. The prevalence of Underweight in 

Indonesia is between 4.6%-24.8% with an 

average of 15.5%. The results of the study 

found that there were variations in the 

prevalence of stunting, wasting, and 

underweight of children aged 6-23 months in 

various regions of Indonesia.

Table 2. Distribution of Prevalence of Stunting, Wasting, and Underweight in Indonesian Toddlers in 2023 

Regional 
Prevalence of Stunting Prevalence of Wasting Prevalence of Underweight 

Min Max 𝑿̅ ±SD Min Max 𝑿̅ ±SD Min Max 𝑿̅ ±SD 

Sumatra 12.4 24.8 17.1 ±3.8 6.5 14.8 9.4 ±2.5 7.9 19.0 12.1 ±3.4 

Java - Bali 7.0 21.1 16.3 ±4.4 3.7 12.8 7.9 ±2.9 4.6 15.4 11.3 ±3.6 

Southeast 19.9 31.0 25.4 ±7.8 7.4 14.8 11.1 ±5.2 15.5 24.8 20.1 ±6.5 

Kalimantan 14.7 23.5 20.1 ±3.2 9.6 13.9 11.7 ±2.0 13.0 19.2 16.6 ±2.5 

Sulawesi 21.6 25.2 23.3 ±1.4 9.4 14.2 11.9 ±1.6 14.7 20.7 18.0 ±2.2 

Maluku 21.4 22.8 22.1 ±0.9 17.7 17.9 17.8 ±0.1 20.3 22.3 21.3 ±1.4 

Papua 21.8 36.6 28.1 ±6.2 12.3 20.4 15.3 ±2.8 9.5 24.2 19.3 ±5.2 

Indonesia 7.0 36.6 20.8 ±5.8 3.7 20.4 11.3 ±3.6 4.6 24.8 15.5 ±4.9 

 
The results of the data analysis in Table 

3 show the higher the MAD correlation 

coefficient, the lower the prevalence of 

stunting, wasting, and underweight prevalence, 

and vice versa, the lower the MAD coefficient, 

the higher the prevalence of stunting, wasting, 

and underweight prevalence. 

Table 3.  Proportion of Minimal Diet (MAD) with Prevalence of Stunting, Wasting, and Underweight in Children  

Aged 0-23 Months 

Minimum Acceptable Diet (MAD) 
Prevalence of 

Stunting 

Prevalence of 

Wasting 

Prevalence of 

Underweight 

MAD Compliant 

Beta 

Constant 

Correlation coefficient (r) 

p-value 

 

-0.342 

32.715 

0.610 

0.001 

 

-0.186 

17.792 

0.524 

0.001 

 

-0.198 

22.459 

0.417 

0.001 

 
The results of this study demonstrate a 

significant relationship between the proportion 

of the Minimum Acceptable Diet (MAD) and 

the prevalence of stunting, wasting, and 

underweight among children aged 0-23 months. 

The p-values obtained for the associations 

between MAD and these three indicators of 

malnutrition were all below 0.05, indicating 

statistical significance (p < 0.05). This suggests 

that a higher proportion of MAD compliance is 
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inversely related to the prevalence of stunting, 

wasting, and underweight. Specifically, as the 

proportion of children receiving an adequate 

diet increases, the rates of malnutrition 

indicators such as stunting, wasting, and 

underweight decrease. 

The negative relationship between MAD 

compliance and the prevalence of these 

malnutrition indicators may be explained by the 

fact that meeting the MAD standards ensures 

that children receive the required nutrients to 

support healthy growth and development. 

MAD is a measure that reflects the adequacy of 

both the quantity and diversity of food provided 

to young children, as well as the frequency of 

feeding. As such, children who receive an 

adequate diet are less likely to experience 

growth stunting, underweight, and wasting, 

which are often direct consequences of 

inadequate nutrition during early childhood 

(Black et al., 2013). 

In light of these findings, it is evident that 

improving the nutritional status of young 

children should be a priority for public health 

programs aimed at reducing malnutrition. 

Increased adherence to MAD standards can 

significantly contribute to reducing the 

prevalence of stunting, wasting, and 

underweight in Indonesia, and potentially other 

countries facing similar challenges. By 

prioritizing better nutritional practices, we can 

ensure that children have the opportunity to 

grow, develop, and thrive, ultimately fostering 

a healthier, more prosperous future for both 

individuals and the nation. (Black et al., 2013). 

This study has several limitations that 

need to be considered. First, the use of a cross-

sectional design limits the study's ability to 

identify a causal relationship between the MAD 

and the prevalence of stunting, wasting, and 

underweight in children. Because the data were 

collected at only one point in time, this study 

can only show an association, not a causal 

relationship. Second, although using data from 

the 2023 Indonesian Health Survey (IHS), 

which includes data on 38 provinces, this study 

cannot fully control for variability or 

differences in social, economic, and health 

access conditions between regions, which can 

affect the MAD and children's nutritional 

status. In addition, although the use of MAD 

indicators, such as food diversity, meal 

frequency, and milk consumption provides a 

clear picture, the possibility of measurement 

bias or reporting by mothers regarding the 

provision of the Minimum Acceptable Diet 

(MAD), can also affect the results of the study. 

This study has significant advantages. 

One of them is the use of data sourced from the 

2023 Indonesian Health Survey (IHS), which 

includes a large sample with national 

representation, allowing for the generalization 

of research results throughout Indonesia. In 

addition, data collection was carried out by 

trained enumerators who have competency 

certification in anthropometric measurements, 

thereby increasing the accuracy and reliability 

of the data obtained. This study also uses 

standardized indicators from WHO to assess 

the MAD, which provides a strong basis for 

analysis and allows comparisons between 

similar studies. With a comprehensive 

approach and systematic data processing 

procedures, this study can provide important 

insights into the relationship between MAD, 

and the prevalence of nutritional problems in 

children aged 0-23 months in Indonesia. 

 

CONCLUSION 

 

This study found that the proportion of 

the Minimum Acceptable Diet (MAD) has a 

significant relationship with the prevalence of 

stunting, wasting, and underweight in children 

aged 0-23 months in Indonesia. Children who 

receive a diet that meets MAD standards tend 

to have better nutritional status and a lower risk 

of malnutrition. However, there are still many 

children who do not meet MAD standards, 

especially in areas with limited access to 

nutritious food. Therefore, more targeted 

efforts are needed to improve the fulfillment of 
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children’s nutrition to reduce stunting, wasting, 

and underweight rates in Indonesia.  

The government needs to strengthen the 

availability and affordability of nutritious food 

in all regions, especially in areas with high 

levels of malnutrition. Increased socialization 

and education to parents, especially mothers, 

regarding the importance of a diet in 

accordance with the MAD to prevent stunting, 

wasting, and underweight. It is necessary to 

optimize the Supplementary Feeding (SF) 

program which is more targeted for children 

aged 0-23 months to increase access to better 

nutrition. Providing training for health workers, 

Posyandu cadres, and parents in providing 

nutritious food following MAD guidelines. The 

government needs to strengthen the monitoring 

and evaluation system for children’s nutritional 

status periodically to assess the effectiveness of 

the interventions that have been carried out. 

Cross-sector collaboration is needed, including 

government, private sector, and community, to 

improve policies that support the provision of 

nutritious food and improve the nutritional 

status of early childhood. Implementation of 

these recommendations is expected to help 

reduce the prevalence of stunting, wasting, and 

underweight, as well as improve the nutritional 

quality of children aged 0-23 months in 

Indonesia. 
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