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Abstract
BACKGROUND: Stunting is a nutritional problem due to linear growth failure in children under five, resulting in future 
health problems. Papua has a prevalence of stunting in children under five of 17.8% in 2018.

AIM: This study aimed to analyze the influence of breastfeeding and consumption factors on the incidence of stunting 
in Keerom District, Papua Province.

METHOD: This study was a cross-sectional design. The sample in this study was 324 toddlers. Characteristics 
data and breastfeeding were obtained by interviewing parents. In contrast, data on the consumption of children 
under five were obtained using the Food Recall. Nutritional status was calculated using the Z-score obtained from 
measurements of body weight and height of children under five. SEM analysis was used to analyze breastfeeding 
and consumption factors on children’s nutritional status under five.

RESULT: The study results based on consumption (p < 0.05; r = 0.052) and breastfeeding (p < 0.05; r = −0.015) had 
a relationship with the incidence of stunting.

CONCLUSION: There was a significant effect of consumption and breastfeeding factors on the incidence of under-
five stunting.
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Introduction

The first global nutrition goal for 2030 by the 
World Health Assembly is to reduce the proportion of 
children under five who stunted by 40% [1]. Stunting 
reflects the condition of failure to thrive in children under 
five due to chronic malnutrition. It is characterized by 
a height or weight that is not sufficient for the growth 
reference standard, especially at 3–5  years [2]. This 
linear growth failure is a marker of various pathological 
disorders associated with increased morbidity and 
mortality, loss of physical growth potential, decreased 
neurodevelopmental and cognitive function, and an 
increased risk of chronic disease in adulthood [3].

Chronic malnutrition occurs when the baby is 
in the womb, but stunting will be seen after the baby 
is 2  years old. Therefore, the first 1000  days of life 
become the main focus because it determines the 
level of physical growth, intelligence, and productivity 
in the future. The 2013 Riskesdas results show 
that around 37% (9 million) children are stunted, 

and Indonesia ranks fifth with the world’s highest 
stunting prevalence. Toddlers and Baduta who are 
stunted will be more susceptible to disease and are 
at risk of decreasing productivity levels [4]. If this 
situation is not resolved, it can affect Indonesia’s 
development performance, economic growth, poverty, 
and inequality. In Indonesia, stunted children are 
experienced by poor or underprivileged families and 
non-poor families.

According to WHO, the causes of stunting in 
children are divided into two factors: direct and indirect 
causes. The immediate causes are family factors 
(pregnancy and environment), inadequate feeding 
(poor quality of food, wrong feeding, and sanitation), 
breastfeeding practices, and infections. Food 
consumption is one of the causes of stunting in children 
under five. Toddlers need quality nutrient-rich foods that 
are obtained by eating a variety of foods  [5], [6],  [7]. 
Poor diet results in malnutrition in children, further 
exacerbated by micronutrient deficiencies, which can 
worsen the nutritional status and level of health of 
children [8]. Besides, breastfeeding has been identified 
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as a modifiable health behavior to protect children from 
stunting [9], [10]. Lack of consumption of breast milk 
can have an effect on increasing the risk of growth and 
development in preschool children [11].

Proper breastfeeding is the most effective 
step to meet children’s nutritional adequacy. The 
nutritional composition in breast milk fulfills the child’s 
dietary needs and positively influences children’s 
growth [12]. Early initiation of breastfeeding may 
prevent and reduces the risk of stunting, while delaying 
breastfeeding initiation resulted in a 1.3  times higher 
risk of stunting [8]. It is hoped that breastfeeding for 
a minimum of 6 months or exclusive breastfeeding is 
also essential to reduce stunting prevalence in children 
under five [9].

Papua Province is one of the provinces that has 
a higher stunting rate than the national one. Riskesdas 
2018 show the prevalence of nutritional status in children 
aged 0–23 months (Baduta) is very short at 15.1%, while 
in Indonesia, it is 12.8%. In Papua, it was 18.9%, and 
Indonesia 17.1%. The prevalence of nutritional status 
in very short children aged 0–59 months (toddlers) is 
15.3%, while in Indonesia, it is 11.5%. The prevalence of 
stunting is 17.8%; this figure is lower than in Indonesia, 
which is 19.3% [13].

In 2018 the National Team for the Acceleration 
of Poverty Reduction (TNP2K), the Coordinating 
Ministry for Human Development and Culture, and 
Bapenas set priority districts/cities for handling stunting 
in Indonesia. In 2019 (phase II of handling stunting), the 
priority districts/towns in Papua Province are Asmat, 
Biak Numfor, Boven Digul, Deyai, Keerom, and Yapen 
Islands [14]. Keerom District is one of the districts in 
Papua Province, located south of Jayapura City, and 
can be reached by land route. The prevalence of 
stunting in the Keerom District is 10.45%, with a poverty 
rate of 45.11%. Keerom District consists of 7 districts 
and 61 villages. Keerom District is one of the districts 
included in phase II in handling stunting in the Papua 
region.

Based on the description above, it is necessary 
to analyze the risk factors associated with stunting 
problems, especially in children under five in Keerom 
District. These factors are then analyzed statistically 
using structural equation modeling (SEM) to assess 
the strength of their relationship with one another. The 
results of this SEM analysis will be used to formulate 
a model for the occurrence of nutritional problems 
in children under five, which link stunting with family 
and household factors. Complementary feeding is 
inadequate in breastfeeding practices and infectious 
diseases. With this model’s compilation, it is hoped 
that policyholders at the Keerom District level, such 
as the Health Office, will focus more on developing 
specific nutrition problem management programs 
based on risk factor analysis in each working area of 
Keerom District.

Methods

This research received ethical approval from 
the health research ethics committee of the Health 
Polytechnic of the Ministry of Health Yogyakarta with 
the number: e-KEPK/POLKESYO/0371/X/2019. This 
research was conducted for 5  months, starting from 
August to December 2019. This type of research 
was a cross-sectional design. The study was located 
in Keerom District, Papua Province, one of the 
160 priority regions for stunting intervention with 
a prevalence of 10.45%. The sampling technique 
was carried out by stratified random sampling. Of 
the 9 stunting locus areas in the Keerom region, 
three regions were randomly selected, then 30% of 
the under-five population in the three regions were 
selected again. About 324 children under five were 
involved as samples. The inclusion criteria in this study 
including (a) children aged 6–59 months, (b) having a 
biological mother, (c) parents willing to participate in 
the study. The criteria for children under five, including 
(a) not sick or on outpatient treatment, (b) not at the 
research site at the time of the study, (c) under-fives 
with congenital disorders. The exclusion criteria were 
children under five who were sick or on outpatient 
treatment/not at the research location at the time of 
the study, (b) under-fives with congenital disorders 
(c) staying at the research location for <6 months. The 
variables examined in this study were nutritional status 
as the dependent variable and breastfeeding and 
consumption as independent variables.

Socio-demographic characteristics

The socio-geographical characteristics data 
in this study consisted of toddler characteristics and 
parental characteristics. The data on children under 
five’s characteristics gender, age, height, and parental 
characteristics included age, education, and occupation.

Breastfeeding practices

Breastfeeding data in this study consisted 
of early breastfeeding initiation practices, exclusive 
breastfeeding, and duration of breastfeeding.

Consumption

Consumption data were collected using 
the 1x24 hour food recall method for two days. This 
study’s consumption data consisted of energy, protein, 
Vitamin A, iron, iodine, and zinc. Nutritional adequacy is 
calculated directly by comparing the nutritional adequacy 
rate. Furthermore, the level of nutritional adequacy is 
obtained by comparing the amount of consumption of 
these nutrients with their adequacy [15]. The following 
is the formula for the adequacy of nutrients used:

https://oamjms.eu/index.php/mjms/index
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TKGi = (Ki/AKGi) x 100%
Note:
TKGi = The level of adequacy of the nutrient i
Ki = Consumption of nutrients i
AKGi = Adequacy rate of the nutrient i.

Nutritional status

The nutritional status of children under five is 
determined based on the WHO Growth Child standards 
2006 and calculated by the WHO Anthro software 
(version  3.2.2, January 2011). Toddler status data 
includes: height-for-age z-score (HAZ), Weight-for-
age z-score (WAZ), Weight-for-height z-score (WHZ), 
and BMI-for-age z-score (zBMI). The following cut-
offs as defined by the WHO were used: stunted: <-2 
HAZ (moderate stunted:  -3≤HAZ <-2; severe stunted: 
HAZ <-3); acute malnutrition based on WHZ score: <-2 
WHZ (acute malnutrition:  -3≤WHZ <-2; severe acute 
malnutrition: WHZ <-3).

Data analysis

The data that have been collected was 
processed according to the type of variable. The 
process of entering data (data entry) using a computer. 
To determine the strength of the relationship between 
variables and to compile a stunting model in Keerom 
District, the AMOS 20 structural equation modeling 
(SEM) analysis was used.

Nutritional status indicators were body 
weight for age (NS1), height for age (NS2), weight 
for height (NS3), and body mass index for age (NS4). 
Indicators of breastfeeding were early breastfeeding 
(BF1), exclusive breastfeeding (BF2), and duration 
of breastfeeding (BF3). Consumption indicators were 
energy consumption (CF1), protein (CF2), iron (Fe) 
(CF3), Vitamin A (CF4), zinc (Zn) (CF5), Iodine (CF6), 
meal frequency (CF7), meal arrangement (CF8), and 
availability of foodstuffs (CF9).

Results

This research was conducted in Keerom 
Papua District. Specifically, the study was located in 
the Arso Kota and Arso III Community health centers 
(Puskesmas) areas. It involving five villages, namely 
Arso Kota, Jaifuri, Gudang Garang, Alang-Alang, and 
the sample in this study was 324 samples. Respondents 
in this study were mothers of toddlers. This study’s 
sample was toddlers with no sick criteria and was in the 
study location. The distribution of samples according to 
the characteristics can be seen in the following table.

Table 1 shows that the distribution of male and 
female respondents was almost the same. The sample’s 
mean age was 27.77 months (2 years three months), 
and the mean sample weight at birth was 3.30 kg.

Table 1: Distribution of samples according to characteristics
Characteristics of the sample f %
Gender

Male
Female

165
159

50.9
49.1

Age (months) (mean ± SD) 27.77 ± 14.82
Birth weight (kg) (mean ± SD) 3.30 ± 0.46

Table 2 shows that the father’s mean age was 
34 years, and the mother’s average age was 27 years. 
Most father’s education was graduated from high 
school, and most mother’s education was graduated 
from high school, the father’s occupation mainly was 
self-employed, and the mother’s job was not working 
(as a housewife).

Table 2: Distribution of the characteristics of the respondents’ 
parents
Parental characteristics f %
Age (mean ± SD) (years)

Mother
Father

30.05 ± 6.18
34.55 ± 6.91

Mother education:
Not schooling
Not completing the elementary school
Graduated from elementary school
Not finishing junior high school
Graduated from junior high school
Not finishing high school
Graduated from high school
Completed the university education

Father education:
Not schooling
Not completing the elementary school
Graduated from elementary school
Not finishing junior high school
Graduated from junior high school
Not finishing high school
Graduated from high school
Completed the university education

12
4
30
6
43
15
140
74

5
8
26
5
47
13
155
65

3.7
1.2
9.3
1.9
13.3
4.6
43.2
22.8

1.5
2.5
8.0
1.5
14.5
4.0
47.8
20.8

Mother occupation: 
No work
Farmer
Labor
Entrepreneur
Civil servants
Traders
Private employees

Father occupation:
No work
Farmer
Breeder
Labor
Entrepreneur
Civil servants
Traders
Private employees

221
13
3
34
26
11
15

9
65
1
18
159
38
8
26

68.2
4.0
0.9
10.8
8.0
3.4
4.6

2.8
20.1
0.3
5.6
49.1
11.7
2.5
8

Table  3 shows that most of the samples 
(84.8%) had a very good early breastfeeding practices 
status. About 93.2% of the samples were very good 
at exclusive breastfeeding. In comparison, 81.8% of 
the samples had a very good breastfeeding duration. 
The highest sample energy intake was in the fairly 
good category (36.7%). The most protein consumption 
was in the very good category (84.0%). Most samples 
had Vitamin A in the very good category (67.0%). The 
highest sample of Fe intake was in a low category 
(46%). The highest category of iodine intake was very 
low (82.1%). Nutritional status by bodyweight/age index 
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was 93.8% samples classified good categories, height/
age index was 82.4% sample in good categories, index 
weight/height was 94.1% sample in the good category, 
and BMI/Age index 94.8% was a very good category.

Analysis of nutritional status indicators (NS1, 
NS2, NS3, and NS4) was said to be able to explain the 
nutritional status variable if it had a critical ratio (C.R.)> 
1.96 or a p < 0.05. In other words, it can also be seen 
that the estimated loading value was> 0.5. Table  4 
shows that of the four indicators, three indicators had 
an estimated loading value >0.5, namely NS1, NS3, 
and NS4. It means that the three indicators were 
valid to explain the nutritional status variables used in 
model analysis. The breastfeeding indicator shows the 
three indicators, and all indicators had an estimated 
loading value of >0.5, namely BF1, BF2, and BF3. It 
means that the three indicators were valid to explain 
breastfeeding variables to be used in model analysis. 
The consumption indicator shows the six indicators. All 
of them were valid to explain the consumption variable 
used in the model analysis (Table 4).

The measurement model is part of the SEM 
model, consisting of a dependent variable or several 
independent variables and several indicator variables 
from each of these variables. After the measurement 
model was proven valid, the process was continued 
by carrying out a structural model, analyzing the 
relationship between the dependent and independent 
variables and between indicator variables.

Figure  1 illustrates the relationship between 
the dependent and between independent and indicator 
variables. SEM model looked at the dependent variable 
nutritional status (NS1, NS3, and NS4) and the 
independent variable consumption (CF1, CF2, CF3, 
CF4, CF5, and CF6), breastfeeding (BF1, BF2, BF3).

Figure  1: Respecification model of the relationship between 
dependent variables on nutritional status, independent variable of 
breastfeeding, and indicator variables

Table  5 shows the result based on the two 
methods of the model’s feasibility test, FGI (Goodness 
of Fit Index) ≥ 0.90 and AGFI (Adjusted Goodness 
of Fit Index) ≥ 0.80. It shows that the goodness of fit 
index results of the model respecifications had met 
the required cut-off value, so the model was feasible 
(Table 5).

Table  5: Goodness of fit confirmatory index recpecification 
model of nutritional status, consumption, and breastfeeding
Fit Index Cut-off value Model results Note
GFI ≥ 0.90 0.974 Feashible 
AGFI ≥ 0.80 0.659 Not Feashible 

Table 6 shows with p < 0.05 or column estimate 
with a value > 0.5 shows the indicators BF1, BF2 and 
BF3. They could explain the independent variables of 

Table  3: Distribution of samples according to breastfeeding, 
consumption, and nutritional status
Indicators n %
Breastfeeding

Early breastfeeding
Good (breastfed immediately after birth) 273 84.3
Less (indirect breastfeeding was born) 51 15.7

Exclusive breastfeeding
Good (6 months) 302 93.2
Less (<6 months) 22 6.8

Duration of breastfeeding
Good (2 years) 265 81.8
Less (<2 years) 59 18.2

Energy Consumption
Good (1300 ≤RDA≤1400) kcal 119 36.7
Less (RDA<1300) kcal 205 63.3

Protein Consumption 
Good (20≤RDA≤25) g 272 84.0
Less (RDA <20) g 52 16.0

Vitamin A Intake
Good (400≤RDA≤450) RE 217 67.0
Less (RDA<400) RE 107 33.0

Fe Intake
Good (7≤RDA≤10) mg 149 46.0
Less (RDA<7) mg 175 54.0

Iodine Intake
Good (90≤RDA≤120)mcg 58 17.9
Less (RDA<90) mcg 266 82.1

Zinc Intake
Good (3≤RDA≤5) mg 172 53.1
Less (RDA<3) mg 152 46.9

Bodyweight / Age
Good (-2≤SD<2) 304 93.8
Less (<-2 SD) 20 6.2

Bodyheight / Age
Good (-2≤SD<2) 267 82.4
Less (SD<-2) 57 17.6

Bodyweight/ Bodyheight
Good (-2≤SD<2) 305 94.1
Less (SD<-2) 19 5.9

BMI / Age
Good (-2≤SD<1) 307 94.8
Less (SD<-2) 17 5.2

Table 4: Confirmatory factor analysis indicators of nutritional 
status, breastfeeding, and consumption
Indicators Estimate S.E. C.R.*** p-value
NS1** 1.000
NS2* −0.579 0.458 −1.266 0.205
NS3** 4.800 1.385 3.466 ***
NS4** 3.884 1.011 3.841 ***
BF1** 1.000
BF3** 1.171 0.279 4.202 ***
BF2** 1.296 0.421 3.079 0.002
CF2 0.721 0.100 7.242 ***
CF3 1.072 0.135 7.922 ***
CF4 1.099 0.128 8.556 ***
CF5 0.707 0.126 5.626 ***
CF6 0.279 0.085 3.291 0.001
CF1 1.000
*Not valid, **Valid, ***CR: Critical ratio

https://oamjms.eu/index.php/mjms/index
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breastfeeding. NS1, NS2, NS3, and NS4 indicators 
explained the dependent variable nutritional status. 
The indicators CF1, CF2, CF3, CF4, CF5, and CF6, 
explained the dependent variable consumption.

Table 7 shows breastfeeding and consumption 
factors explaining the weak relationship in nutritional 
status (r =  -0.015) and (r = 0.052). If the value of 
r =  -0.015 were squared, a value of 0.03% would be 
obtained. It means that the breastfeeding factor of 
0.52% explained the nutritional status factor. The 
remaining 99.97% was explained by a unique factor, 
error factor (d1). For r = 0.052, it was 0.27%, means 
that the consumption factor was 0.27%. It explained the 
nutritional status factor, while the remaining 99.73 was 
explained by a unique factor, error factor (d1).

Table 7: Results of loading standardized regression weights: 
dependent, independent, and indicator variables
Dependent Variables 
and Indicators

Dependent and 
Independent Variables

Regression Coefficient (r)

Nutrition Status <--- Breastfeeding −0.015
Nutrition Status <--- Consumption 0.052
NS1 <--- Nutrition Status 0.203
CF2 <--- Consumption 0.516
NS3 <--- Nutrition Status 0.997
NS2 <--- Nutrition Status −0.082
NS4 <--- Nutrition Status 0.887
CF1 <--- Consumption 0.647
BF3 <--- Breastfeeding 0.422
BF2 <--- Breastfeeding 0.764
BF1 <--- Breastfeeding 0.374
CF6 <--- Consumption 0.244
CF5 <--- Consumption 0.336
CF4 <--- Consumption 0.680
CF3 <--- Consumption 0.716

Discussion

1.	 The Relationship between Consumption 
Factors and Nutritional Status
Based on the confirmatory analysis factor, the 

consumption indicator (r = 0.052) or the consumption 
factor of 0.27% explained the nutritional status factor. The 
remaining 99.73 was defined by a unique factor, namely, 
error factor (d1). It causes the consumption factor to be 
further analyzed in the model structure analysis. In other 
words, the relationship between consumption factors 
can be analyzed directly with nutritional status.

Malnutrition is a severe health challenge 
factor in developing countries. Poor child feeding 
practices have been identified as a significant cause of 
stunting. Dietary diversity is one of the core indicators 
when assessing children’s feeding practices and 
nutrition in obtaining nutrients that are essential for 
growth and development [16]. There were 12 foods 
important for children under five, namely (1) cereals, 
(2) spices condiments and beverages, (3) sweets, (4) 
oil and fats, (5) meat, (6) fruit, (7) vegetables, (8) milk 
and milk products, (9) tuber and roots, (10) legumes, 
nuts, and seeds, (11) eggs, (12) fish and other 
seafood [17]. Previous research had shown that most 
Indonesian children consume tuber vegetables and low 
consumption of fruit and dairy products [18].

Diversity in food consumption is a proxy 
for dietary quality and nutritional adequacy. Dietary 
variability is a problem for developing countries. 
Consumption of animal products is low, and there 
are few fruits and vegetables [19]. Furthermore, the 
staple plant foods consumed are poor in micronutrient 
content. The micronutrients they contain are also 
types that are difficult for the body to absorb [20]. The 
WHO recommends providing complementary foods for 
children starting at 6 months of age to meet the needs of 
calories, protein, and micronutrients needed for growth 
and development. Proper feeding during childhood 
is also crucial for preventing chronic degenerative 
diseases in the future [21].

This consumption factor is closely related to 
parenting by parents. According to UNICEF, parenting 
is defined as providing food, caring for children, guiding, 
and teaching children, which individuals and families 
do. The practice of giving food to children includes 
breastfeeding, quality supplementary food, food 
preparation and provision of nutritious food, child care, 
including caring for children when sick, immunization, 
giving supplements, bathing children, and so on  [22]. 
The dominant factor that causes malnutrition is 
inappropriate behavior among the community in 
selecting and providing food to family members, 
especially children. Therefore, various activities must 
be carried out to provide proper nutrition (Feeding) 
and care (caring) to achieve good nutritional status. 
Feeding and caring through mothers’ parenting to their 
children will positively and negatively affect their growth 
and development [23].
2.	 Relationship between factors of breastfeeding 

and nutritional status
The breastfeeding factor explains the weak 

relationship with nutritional status (r =  -0.015), or 
the factor of breastfeeding of 0.03% explained the 
nutritional status factor. The remaining 99.97% was 
defined by a unique factor, namely, error factor (d1). It 
causes the consumption factor to be further analyzed 
in the model structure analysis. In other words, the 
relationship between breastfeeding factors could be 
analyzed directly with nutritional status [10].

Table  6: Results of loading regression weights relationship 
between nutritional status and breastfeeding with indicators
Dependent Variables, Independent and Indicators Estimate p-value
Nutrition Status <--- Breasfeeding -.005 0.830
Nutrition Status <--- Consumption .013 0.438
NS1 <--- Nutrition Status 1.000 -
CF2 <--- Consumption 1.000 -
NS3 <--- Nutrition Status 4.818 0.000
NS2 <--- Nutrition Status -.646  0.000
NS4 <--- Nutrition Status 4.068 0.000
CF1 <--- Consumption 1.647 0.000
BF3 <--- Breastfeeding 1.195 0.000
BF2 <--- Breastfeeding 1.410 0.002
BF1 <--- Breastfeeding 1.000
CF6 <--- Consumption .493 0.002
CF5 <--- Consumption .883 0.000
CF4 <--- Consumption 1.686 0.000
CF3 <--- Consumption 1.882 0.000
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Breastfeeding is a priority given to children. 
Previous research shows that breastfeeding has a 
significant relationship with the incidence of stunting in 
children under five [24]. Breastfeeding is identified as 
an affordable maternal health behavior in protecting 
children against stunting. Breastfeeding can reduce 
the risk of 0.5  times the incidence of stunting. 
Breastfeeding for children is given at least until the 
age of 6 months to minimize the incidence of stunting 
in children [25].

Research that analyzed data from Riskesdas 
in 2013 found that exclusive breastfeeding was 
protective against stunting in children. However, 
the results were not significant, both for exclusive 
breastfeeding> 6 months and exclusive breastfeeding 
for 4-  <6  months. The multivariable analysis results 
show that the variables associated with stunting in 
children aged 6-23  months in Indonesia are birth 
weight and household economic status. In the selected 
logistic regression equation model, children with low 
birth weight (<2,500 g) have a 1.77  times higher risk 
of becoming stunted compared to children born with 
normal weight (> 2,500 g) [26].

Weaning/stopping breastfeeding at an early 
age will impact the nutritional status of the child. 
Some of the factors that cause early weaning are 
the working mother’s status, education level, and 
residence place [27]. Weaning has a significant 
role in determining a child’s nutritional status. Poor 
weaning practices during infancy and toddlerhood 
can lead to malnutrition, contribute to cognitive 
and social growth and development disorders, poor 
school performance, and decreased productivity in 
the future [28].

Conclusion

The stunting model in children under five was 
associated with the analysis of factors of consumption 
and breastfeeding. Based on the confirmatory analysis, 
consumption and breastfeeding factors can be further 
analyzed with structural analysis models. The strength 
of the relationship between consumption and toddler 
stunting was relatively weak (r = 0.052). The strength 
of the relationship between breastfeeding and toddler 
stunting was relatively weak (r =  -0.015). To prevent 
nutritional problems, the factors that need to be 
considered were consumption and breastfeeding. Other 
things that also need attention were the factors that 
cause the low level of consumption. It was particularly 
protein, and the things cause the mother’s behavior 
to perform early breastfeeding practices and provide 
exclusive breastfeeding.
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