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ABSTRACT 

CIAFis an anthropometric index that combines three indices of weight, age, and height to determine the nutritional 

status of toddlers. Assessment of a child's nutritional status is carried out by comparing the results of measurements of 

weight and length/height with the child's anthropometric standards.Good nutritional status is an important factor in 

achieving optimal health. However, various nutritional disorders and malnutrition due to poor food quality or food 

quantity that does not match each person's body needs are still often found. Therefore, the purpose of this study is 

toknowing the determining factors of children's nutritional status based onAnthropometric Composite Index (IKA).This 

study aims to determine the determinants of children's nutritional status based onComposite Index of Anthropometrics 

(CIAF) in West Sumatra Province. Method: This type of research is quantitative with a cross-sectional research design 

conducted in May-August 2018. The study population was 9,164 children aged 24-59 months with a sample of 801 

children aged 24-59 months in 10 districts and cities in West Sumatra Province. Data analysis used chi square 

statistical tests and logistic regression. Results of the study: Determinants related to children's nutritional status based 

on IMR in 10 districts and cities in West Sumatra Province were maternal education with (p 0.024; OR: 0.588 (0.37-

0.93)), economic status (p 0.003; OR: 0.492 (0.31-0.78)), infectious diseases (p 0.000 5; (OR: 0.298 (0.21-0.43)) and 

dietary diversity (p: 0.000 5; OR: 0.2 17 (0.14-0.33)). Conclusion:  Toddlers with short-thin and normal short 

categories, low maternal education level, lack of diversity in food, low economic status and infectious diseases are risk 

factors for growth failure in children based on CIAF. 

Keywords: Education, Nutritional Status, Stunting Composite Index of Anthropometric Failure (CIAF) 

 

 

ABSTRAK 

 
CIAF adalah indeks antropometri yang menggabungkan tiga indeks berat badan, umur, tinggi badan untuk menentukan 

status gizi balita.Penilaian status gizi anak dilakukan dengan membandingkan hasil pengukuran berat badan dan 

panjang/tinggi badan dengan standar antropometri anak. Status gizi yang baik merupakan faktor penting dalam 

mencapai kesehatan yang optimal. Namun demikian, berbagai gangguan gizi dan kekurangan gizi akibat kualitas 

makanan yang kurang baik atau kuantitas makanan yang tidak sesuai dengan kebutuhan tubuh setiap orang masih sering 

dijumpai.  Untuk itu tujuan dari penelitian ini adalah untuk mengetahui faktor-faktor penentu status gizi anak 

berdasarkan Indeks Komposit Antropometri (IKA).Penelitian ini bertujuan untuk mengetahui determinan status gizi 

anak berdasarkan Composite Index of Anthropometric (CIAF) di Provinsi Sumatera Barat. Metode: Jenis ini penelitian 

adalah kuantitatif dengan desain penelitian sectional cross yang dilakukan pada bulan Mei-Agustus 2018. Populasi 

penelitian sebanyak 9.164 anak usia 24-59 bulan dengan sampel sebanyak 801 anak usia 24-59 bulan di 10 kabupaten 

dan kota di Provinsi Sumatera Barat. Analisis data menggunakan uji statistik chi square dan regresi logistik. Hasil 

penelitian: Determinan yang berhubungan dengan status gizi anak berdasarkan AKBA di 10 kabupaten dan kota di 

Provinsi Sumatera Barat adalah pendidikan ibu dengan (p 0,024; ATAU : 0,588 (0,37-0,93)) , status ekonomi (p 0,003; 

OR : 0,492 (0,31-0,78)), penyakit infeksi (p 0,000 5; (OR: 0,298 (0,21-0,43)) dan keragaman makanan (p : 0,000 5; 

ATAU: 0,2 17 (0,14-0,33)). Kesimpulan:  Balita dengan kategori pendek-kurus dan pendek normal, tingkat pendidikan 

ibu yang rendah, kurangnya keragaman dalam makanan , status ekonomi rendah serta infeksi penyakit merupakan 

faktor resiko terjadinya gagal tumbuh pada anak berdasarkan CIAF. 

 

Kata kunci: Pendidikan, Status Gizi, Stunting, Indeks Komposit Kegagalan Antropometri (CIAF) 

 

 

INTRODUCTION 

Malnutrition in toddlers (children under five years old) has a negative impact on their growth and 

development. In the short term, malnutrition can lead to an increased risk of disease, disability, and 

even death. Meanwhile, in the long term, the impacts include decreased intellectual ability, 

economic productivity, and reproductive function, as well as an increased risk of metabolic and 

cardiovascular diseases. Based on the results of the 2022 Indonesian Nutritional Status Survey 

(SSGI), it was recorded that 7.7% of toddlers experienced wasting (acute malnutrition), 3.5% were 

overweight, 21.6% experienced stunting (stunted growth), and 17.1% experienced underweight 

(underweight). Stunting remains a major concern because it has the highest prevalence compared to 

other nutritional problems. 
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Stunting is a condition in which a toddler (under five years old) has a height that is not in 

accordance with his age and experiences permanent cognitive impairment caused by failure to 

thrive. Failure to thrive experienced by toddlers can have a negative impact in the future. The short-

term impact is a decrease in academic achievement at school age due to decreased cognitive 

development. Meanwhile, the long-term impact is a decrease in the quality of life of toddlers in 

adulthood, both in terms of education, employment opportunities, and income. According to the 

United Nations International Children's Emergency Fund (UNICEF) in 2020, failure to thrive in 

children is caused by several main factors, namely direct, indirect, and supporting factors.Direct 

factors such as inadequate food consumption in terms of quality and quantity, and a history of 

infectious diseases. Indirect factors include children's diet7, parenting patterns5, health services, and 

environmental sanitation. In addition, supporting factors that can influence the incidence of growth 

failure in toddlers include governance, resources, and norms that apply in society. 

 

In 2017, globally, 150.8 million children under the age of 5 were estimated to be stunted. Wasting 

was also estimated to threaten 7.5% or 50.5 million children under the age of five. An estimated 

5.6% of children worldwide were overweight, or 38.3 million children.(WHO 2018). In developing 

countries, children aged 0-5 years are the most vulnerable group to nutrition. Children usually suffer 

from various infections and are in low nutritional status. The biggest nutritional problem in 

Indonesia is malnutrition. AThe number of malnourished toddlers in Indonesia is still quite high, 

namely 17.9% malnourished, 35.6% stunted and 13.3% underweight. 

 

The prevalence of stunting in West Sumatra has fluctuated in recent years. In 2021, the stunting rate 

was recorded at 23.3%. However, in 2022, this prevalence increased to 25.2%, which is higher than 

the national average of 21.6%. This increase shows that there are still challenges in efforts to 

improve child nutrition and health in the region. This fluctuation in stunting rates shows that despite 

efforts to improve, more intensive and sustainable steps are still needed to achieve the national 

target of reducing stunting rates below 20% 

 

The method that can identify children who experience complex malnutrition failure is the composite 

anthropometric index method, namely the Composite Index of Anthropometric Failure or 

CIAF.(Smith, 2005). CIAFis an anthropometric index that combines three indices, namely weight, 

age and height to determine the nutritional status of toddlers. Children's anthropometric standards 

are used to evaluate or determine children's nutritional status. Assessment of children's nutritional 

status is carried out by comparing the results of measurements of weight and length/height with 

children's anthropometric standards. Classification of nutritional status assessment based on 

anthropometric indices is in accordance with the nutritional status category in the WHO Child 

Growth Standards for children aged 0-5 years. Anthropometric Standards and Child Growth Charts 

(SPA) consist of Weight by Age (BB/A), Weight by Height (BB/B), Height by Age (TB/A), and 

Body Mass Index by Age (BMI/A).Malnutrition in toddlers (under five years) has a negative impact 

on their growth and development. The short-term impacts of malnutrition include illness, disability, 

and death.(Ministry of Health of the Republic of Indonesia 2020)  

 

Research conducted using data from the 2013 Riskesdas results showed that 2.5% of children in 

Indonesia experienced underweight, stunting, and wasting. The results of the study in Depok in 

2024 found that 31% of children experienced growth failure based on CIAF. The number of normal 

children with the CIAF index is less than that of normal children with conventional indices such as 

Weight for Age (BB/A), Height for Age (TB/A), or Weight for Height (BB/TB)22. This shows that 

the CIAF index shows the prevalence of nutritional problems in children as a whole. 

 

Handling of nutritional problems is closely related to the nation's strategy in creating healthy, 

intelligent and productive human resources. Efforts to improve quality human resources begin with 
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methods of handling child growth as part of a family with good and correct nutritional intake.Good 

nutritional status is an important factor in achieving optimal health. However, various nutritional 

disorders and malnutrition due to poor food quality or food quantity that does not meet the needs of 

each person's body are still often found. Low nutritional status clearly has an impact on the quality 

of human resources. Based on this background, it is necessary to conduct research that aims to 

determine the determining factors of children's nutritional status based on the Anthropometric 

Composite Index (IKA) in West Sumatra Province. 

 

RESEARCH METHODOLOGY 

This research is a descriptive research usingdesigncross-sectional,observational research design 

conducted at a specific point in time to measure the relationship between independent variables 

(risk factors) and dependent variables (events or conditions being studied).The population in this 

study consisted of 9,164 children, while the sample used was 801 children aged between 2-5 

years.The sample selection was conducted using the Simple Random Sampling technique. The 

inclusion criteria in this study were determined as follows: all mothers who have children aged 2–5 

years and are willing to be respondents, mothers who can communicate well, mothers who have the 

ability to read and write, mothers who are in the health center's working area when the study was 

conducted, and children who are no longer receiving breast milk and are able to stand 

firmly.Exclusion criteria were mothers who checked their toddlers but were unwilling to be 

respondents for various reasons, mothers who checked their toddlers but did not routinely go to the 

integrated health post, respondents who were not present during visits to the integrated health post, 

and children who suffered from chronic infections.Primary data was obtained through the 

distribution of questionnaires that had been prepared to collect the necessary information. The 

questionnaire was given to respondents, namely mothers who had children aged2-5 Years.  

  

RESULTS 

Assessment resultsThe nutritional status of 801 toddlers in West Sumatra Province based on the 

results of measurements using CIAF (Height/Age and Weight/Height) can be seen in table 1 below: 

 
Table . 1 

Frequency Distribution of Nutritional Status of Children Aged 24-59 Months Based on KMS in West Sumatra 

Province 

Information : 

Information : Height/Age ≥ -2 SD→ Normal (Not Stunting) 

TB/U < -2 SD to -3 SD→ Stunting 

Height/Age < -3 SD→ Severe Stunting 

 

Assessment resultsnutritional status of 801 toddlers, only 234 toddlers (29.21%) have Normal-

Normal nutritional status (Z-score Height/Age ≥-2 and Z-score Weight/Height between -2 to 2). As 

many as 70.79% have abnormal nutritional statuswhich has valueZ-ScoreTB/U <-2,Z-ScoreTB/U ≥-

2AndZ-scoreBB/TB <-2,Z-scoreBB/TB between -2 to 2And  score-Z BB/TB >2. 

 

Nutritional 

Problems 

Children aged 24-59 years Z-Score 

f % 

Short -Skinny 97 12.11 Z-ScoreHeight/Age <-2 and Z-score Weight/Height <-2 

Short -Normal 295 36.82 Z-ScoreTB/U <-2 and BB/TB Z-score between -2 to 2 

Short-Fat 93 11.61 Z-Score≥-2 to ≤2 

Normal-Thin 69 8.61 Z-ScoreTB/U ≥-2 and BB/TB Z-score <-2 

Normal-Normal 234 29.21 Z-ScoreTB/U ≥-2 and BB/TB Z-score between -2 to 2 

Normal- Fat 13 1.62 Z-scoreTB/U ≥-2 and Z-score BB/TB >2 

Total 801 100  
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The variables that are significantly related to the nutritional status of children in West Sumatra 

Province can be seen in Table 2. 

 
Table 2 

Determining Factors Related to Children's Nutritional Status Based on KIA in West Sumatra Province 

 

 

Table 2 explains thatVariables that are significantly related to the nutritional status of children in 

West Sumatra Province are food diversity, maternal education, economic status and infectious 

diseases (p<0.05). 

The analysis was continued with multivariate analysis with logistic regression test to see the 

influence of variables simultaneously on nutritional status and to see which variables had the 

greatest influence on children's nutritional status. 

 
Table 3 

Multivariate Analysis of Determinants Related to Children's Nutritional Status Based on the Composite Index of 

Anthropometric Failure (CIAF) 

 
Variables B p-value Exp (B) 95% CI 

Mother's Education -0.531 0.024 0.588 0.37 - 0.93 

Economic Status -0.709 0.003 0.492 0.31 - 0.78 

Disease Infection -1,210 0.0005 0.298 0.21 - 0.43 

Food Diversity -1,527 0.0005 0.217 0.14 - 0.33 

 

Table 3 explains below Factors related to the nutritional status of children aged 2-5 years. based on 

IMR in 10 districts and cities in West Sumatra Province include maternal education (p 0.024; OR: 

0.588 (0.37-0.93)), economic status (p 0.003; OR: 0.492 (0.31-0.93)), infectious diseases (p 588 

(0.37-0.93)), economic status (p 0.003; OR: 0.492 (0.31-0.78)), infectious diseases (p 0.0005; OR: 

0.298 (0.21-0.43)), and food diversity (p 0.0005; OR: 0.217 (0.14-0.33)). Of the four variables, the 

most dominant factor influencing the nutritional status of children aged 2-5 years is maternal 

education with CI = 0.37-0.93. 

 

DISCUSSION 

Composite Index of Anthropometric Failure(CIAF) is a combined anthropometric index to 

determine the overall nutritional problems of children. The socio-economic conditions of the family 

Variables Nutritional status Total p-value OR 

(95% CI) Abnormal _ Normal 

F % f % f % 

Food Diversity 

There is No Variety 261 62.6 156 37.4 417 100 0.0005 0.17 

(0.12 - 0.26) Various 348 90.6 36 9.4 384 100 

Gender 

Woman 289 77.5 84 22.5 373 100 0.415 1.16 

(0.84 - 1.61) Man 320 74.8 108 25.2 428 100 

Mother's Education 

Low 271 65.9 140 34.1 411 100 0.0005 0.29 

(0.21 - 0.43) Tall 338 86.7 52 13.3 390 100 

Economic Status 

Low 257 64.4 142 35.6 399 100 0.0005 0.26 

(0.18 - 0.37) Tall 352 87.6 50 12.4 402 100 

Disease Infection 

Yes. 193 60.9 124 39.1 317 100 0.0005 0.25 

(0.18 - 0.36) No. 416 86 68 14 484 100 
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greatly affect the adequacy of primary, secondary needs, and the need for attention and affection 

that children receive. The family's ability to meet food needs is influenced by the family's income 

level. Low income means a low amount of money to be spent on food so that the food purchased for 

the family is not sufficient to obtain and maintain the health of all family members. 

 

Table 1 explains that out of 801 toddlers, only 234 toddlers (29.21%) have normal nutritional status, 

with the criteria of height according to age (TB/A) Z-score ≥-2 and weight according to height 

(BB/TB) Z-score between -2 to 2. Meanwhile, 70.79% of toddlers have abnormal nutritional status, 

which includes various conditions such as short-thin, short-normal, short-fat, thin-normal, and fat-

normal.  WhereAnthropometric index with height for age (H/A) is used to assess stunting, while 

height also plays a role in other indicators such as BB/H and BMI/A to assess the overall nutritional 

status of children. H/A ≥ -2 SD → Normal (Not Stunting), H/A < -2 SD to -3 SD → Stunting, H/A 

< -3 SD → Severe Stunting 

It is known that children in the short-thin and short-normal categories are said to be stunted as many 

as 48.93% and children who have poor nutritional conditions are short-thin, normal-thin, short-fat 

as many as 32.33%. 

 

This condition reflects a nutritional problem that needs more attention, because toddlers with 

abnormal nutritional status are at risk of experiencing growth and development disorders that can 

have long-term impacts. Variations in abnormal nutritional status indicate the complexity of 

nutritional problems in toddlers, which are not only limited to the problem of undernutrition (thin) 

but also include the problem of overnutrition (fat), as well as an imbalance between height and 

weight. Proper handling of this problem requires more focused nutritional interventions and efforts 

to raise awareness of the importance of a healthy and balanced diet. Research conducted by Ismail 

(2021) examined the phenomenon of the double burden of malnutrition, where stunting 

(undernutrition) and obesity (overnutrition) can occur simultaneously in children in Indonesia. The 

study found that both nutritional problems can hinder children's physical and cognitive development 

and impact their quality of life. This study encourages the need for a more holistic policy in 

addressing malnutrition, which involves aspects of nutrition, parental education, and access to 

healthy food. 

 

Table 2 shows that the variables that are significantly related to the nutritional status of children in 

West Sumatra Province are food diversity, maternal education, economic status and infectious 

diseases, which provide an important picture of the factors that influence the quality of children's 

nutrition in the area. Food diversity, which includes the variety of foods consumed by children, has 

been shown to be an important factor in determining children's nutritional status. Good food 

diversity helps ensure that children get a variety of nutrients needed for optimal growth and 

development. Conversely, limited food diversity often leads to deficiencies in certain nutrients, such 

as vitamin and mineral deficiencies, which can inhibit children's growth process. 

The higher the mother's education level, the lower the prevalence of stunting in toddlers. Mothers 

who have completed college education are known to have a protective effect on the risk of toddlers 

experiencing stunting compared to mothers who have only completed elementary or high school 

education. One of the indirect causes of malnutrition in toddlers is identified as the lack of adequate 

parenting. Several important aspects of parenting that can affect children's health and nutritional 

status include feeding, child health protection, and cognitive support and stimulation of children. 

The creation of good parenting cannot be separated from the role of the mother. Mothers are 

considered the most important party in the survival of toddlers. As someone who conceives, gives 

birth, breastfeeds, and cares for, mothers have a major influence on the growth and development of 

toddlers. One of the foundations for forming good parenting is through education. This is in line 

with research conducted by Alvarado, GR, & Taylor, M. (2019), which shows that the level of 

maternal education affects the nutritional status of children in developing countries. Mothers with 
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higher levels of education are known to be better able to provide good nutrition to their children, so 

that the risk of malnutrition can be reduced and overall health can be improved. 

 

The researcher's assumption is that maternal education plays a very important role in determining 

the nutritional status of toddlers, because the knowledge gained through education gives mothers 

the ability to make better decisions related to meeting their children's nutritional needs. We assume 

that mothers with higher education are more likely to understand the importance of a balanced and 

nutritious diet, which in turn increases their ability to provide food that meets their children's 

nutritional needs. In addition, highly educated mothers are more likely to be involved in health 

programs that can support children's health, such as immunization and regular health checks, which 

directly support children's growth and development. 

 

Low economic status is a risk factor for growth failure based on CIAF with CI-(0.18 - 

0.37).Economic status plays a significant role in the growth and development of toddlers. Children 

raised in families with low economic levels are at greater risk of experiencing growth failure, 

including stunting and malnutrition. Research in Tanzania showed similar results, where children 

from poor families had a higher risk of experiencing growth failure based on the Composite Index 

of Anthropometric Failure (CIAF) compared to children from families with better economic 

conditions. Another study in India also revealed that children from poor households were twice as 

likely to experience growth failure based on CIAF compared to children from more prosperous 

families.Families with lower economic status often have difficulty providing nutritious food on a 

regular basis. As a result, children from these families are more vulnerable to malnutrition which 

impacts their health and development. Therefore, interventions to increase family income, such as 

social assistance programs or skills training, can help improve children's nutritional status. 

Infectious diseases, such as diarrhea, acute respiratory infections, and others, also have a significant 

impact on children's nutritional status. Infections can interfere with nutrient absorption and cause 

children to lose their appetite, which ultimately affects the body's nutritional balance. The presence 

of infectious diseases that are not treated properly can worsen malnutrition in children, especially in 

areas with limited health facilities. 

 

Research conducted by Htet et al. (2023) showed a significant relationship between economic status 

and nutritional status. This finding is in line with previous studies that also identified economic 

status as a determinant of nutritional status, as found by Ramendra Nath Kundu et al. (2022). Low 

economic factors are often associated with limited access to nutritious food, education, and health 

services, which can ultimately affect children's nutritional status. Research conducted by Shiferaw 

and Regassa (2023) emphasized the importance of developing poverty alleviation methods to 

address food insecurity and malnutrition in children. They revealed that poverty alleviation can 

increase family access to the resources needed to meet children's nutritional needs, thereby reducing 

the risk of malnutrition and stunting. This shows that efforts to improve family economic conditions, 

especially in the context of poverty alleviation, have a significant role in increasing food security 

and improving children's nutritional status. 

 

The researcher’s assumption is that family economic status plays an important role in determining 

children’s access to nutritious food and health care. We assume that families with low economic 

status often have difficulty in purchasing nutritious food regularly, which can lead to their children 

being undernourished or malnourished. This can worsen children’s health and hinder their physical 

and cognitive development. Therefore, we assume that interventions that increase family income, 

such as social assistance programs or skills training, can contribute to improving children’s 

nutritional status by helping families meet their nutritional needs. 
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The limitations of this study are related to the selection of research variables. Only postnatal factors 

were analyzed, such as child factors, maternal factors, household factors, health services, and 

history of infectious diseases, without considering prenatal factors (before the baby is born). 

 

CONCLUSIONAND SUGGESTIONS 

 

The prevalence of stunting in children based on CIAF in areas with high stunting reaches a quarter 

of the total number of toddlers (48.93%). Toddlers with short-thin and normal stunting categories, 

low maternal education levels, lack of diversity in food, low economic status and infectious diseases 

are risk factors for stunting in children based on CIAF. It is recommended that prevention of 

stunting in children begin as early as possible, even in the womb through the provision of adequate 

prenatal care services, to reduce the incidence of low birth weight (LBW) babies. After birth, the 

quality and quantity of food and fluid intake should be improved to support optimal physical and 

cognitive development during childhood. In addition, it is very important to ensure that all children 

receive complete immunization, with children from poor households being a special focus for 

nutritional interventions. 
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