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Abstract— Stunting as a condition of failure to thrive in 

children under five is an event that has received special attention 

from the government. The state of stunted babies has measured 

the height or length of the baby's body that is less than minus 

two standard deviations of the child's median standard of 

growth. The purpose of this study was to determine the effect of 

infant upper arm circumference on the incidence of stunting. 

This study was an observational analytic study using a statistical 

method approach in the analysis of these effects, specifically 

case-control design method. The results showed that the upper 

arm level could affect the incidence of stunting in toddlers. The 

value of odd ratio evidenced this; it was 9.577. In the future, 

medical personnel can consider the results of this study in 

predicting the possibility of early cases of stunting so they can 

do prevention early. 
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I. INTRODUCTION  

Stunting, which is commonly called the occurrence of 
stunted or stunted babies, is a condition in which the 
development of infants under five years of age (toddlers) has 
less length or height compared to period. In other words, it can 
also be mentioned as a condition of failure to thrive in children 
under five[1]. The stunting case that occurs in Indonesia has 
received special attention from the government. It can be seen 
from the Indonesian Basic Health Research Report 
(Riskesdas), where there was a decrease in the number of 
infants under five who experienced stunting by 6.4% from 
2013 to 30.8% in 2018[2]. 

The decline in the percentage of children under five who 
stunted in Indonesia has not yet met the minimum standards 
set by the World Health Organization (WHO). The WHO 
standard rate is 21.9%[3]. This figure is the global average 
percentage of children under five who stunted, and has 
become a target for child malnutrition from the Sustainable 
Development Goals (SDGs). 

Based on the 2018 Riskesdas for East Java Province, 
Jember Regency has a proportion value of very short and 
stunting nutritional status, which is still higher than the 
average amount of other districts in East Java Province. 
Therefore, with research that discusses stunting, it is hoped 
that a way to prevent stunting can be found. Several studies on 
stunting have been conducted in Jember Regency before. The 
first study analyzed the factors that influence stunting in 
children under five in the working area of a public health 
centre[4][5]. Subsequent research re-analyzed the factors that 
influence the incidence of stunting in children under five in 
urban and rural areas[1][6]. 

Many factors influence the incidence of stunting in 
Indonesia. First is the health and nutritional condition of the 
mother before and during pregnancy and after delivery. Other 
factors that also influence include the mother's posture (short), 
the pregnancy is too close; mothers who are still teenagers, 
and insufficient nutritional intake during pregnancy. Besides, 
there are also factors from the baby's condition, namely the 
necessity of illness and lack of nutritional intake in the 
baby[7]. In addition to elements from mother and baby, there 
are also factors from socio-economic and environmental 
conditions. 

Measuring the condition of infants who stunted is by 
measuring the height or length of babies that are less than 
minus two standard deviations from the WHO's median 
standard of child growth. This study will analyse the relevance 
relationship between the upper arm circumference (LiLA), 
both pregnant women and babies, to other factors that 
influence stunting conditions of infants[8]. Stunting is not 
only caused by one factor but also caused by many factors 
where these factors are interrelated with one another. We can 
use LiLA as a consideration in assessing the nutritional status 
of pregnant women and women of fertile age (WUS). 

We can determine the nutritional status of pregnant 
women by measuring the size of the upper arm circumference 
(LILA) if it is less than 23.5 cm, the pregnant woman is 
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considered less energetic (KEK). So that the pregnant woman 
can be at risk of giving birth to a low birth weight baby 
(LBW). Compared to other anthropometric indicators, LILA 
practical use in the field can be prepared easily with 
inexpensive funds and does not require intensive training in 
the skills to use it [8]. 

The purpose of this study determines the circumference of 
the upper arm's relationship to the incidence of stunting that 
has occurred. The results of this study were to increase the 
variety of variables as a consideration in preventing stunting. 
The method used is a statistical method approach such as an 
observational analytic study with a case-control design 
method, where the researcher had used the technique widely 
previously in similar research. The novelty of this study was 
using the variable upper arm circumference (LiLA) as a 
variable that has an influence on the incidence of stunting. 

II. RELATED WORKS  

Before this study was carried out, many studies discussed 
the factors that influence stunting cases in certain areas. The 
first study related to this study was the study that aimed to 
analyze the factors that influence of stunted growth cases to 
children under five years old in the work area of Arjasa Public 
Health Center in Jember Regency[4][5]. This study was the 
observational analytic study with a quantitative approach. 
Based on the period of conduct, this study was cross-sectional 
study. The results of statistical analysis used double logistic 
regression show that the factors which influence the problem 
of this study were a history of infectious disease and pattern 
consumption of the liver as a risk factor. While the pattern of 
pre lacteal, pattern of exclusive breastfeeding, the way of 
breastfeeding companion (pasi), genetic characteristics of 
mothers, and the pattern of consumption of iodine capsules as 
a protective factor. This study was collecting 40 cases and 80 
controls as a sample. 

In reference [5], the characteristics of children under five 
aged between 25 and 36 months, male sex, complete 
immunization status and born without LBW (≥2500 grams). 
While the characteristics of mothers under five are mostly low 
education level, the age of the mother at pregnancy is between 
20 and 34 years; the mother is not working, has a family 
income of above IDR 830,000. The level of knowledge of the 
mother's nutrition is lacking. 2 variables influence and become 
a risk factor, namely a history of infectious disease and liver 
consumption patterns. Meanwhile, four variables that have a 
significant effect and become a protective factor are the 
pattern of pre-lacteal administration, the way of exclusive 
breastfeeding, the pattern of giving pasi, maternal genetic 
factors and iodine capsule consumption patterns. It occurs 
because the infection can reduce food intake, interfere with the 
absorption of nutrients, causing direct loss of nutrients. 

The next study looking at cases of stunting was identifying 
risk factors for stunting among children between the ages of 6 
and 59 months[9]. It obtained the data by interviewing those 
children’s mothers and measured length/height of 118 
children as cases and 236 children as controls[9]. Logistic 
regression analysis was performed to identify the best model 
of factors leading to stunting, odds ratio and 95% confidence 
interval were used as a measure of association[9]. As a result, 
socio-economic risk factors for stunting comprised mothers 
without earning, food-deficit families and caretaker of the 
children other than mother[9]. Environmental risk factors for 

stunting consisted of the kitchen without ventilation and 
children exposed to a pesticide[9]. Inappropriate exclusive 
breastfeeding, complementary feeding less than four times a 
day and dietary diversity below WHO standard were factors 
of stunted children[9]. Diarrhea was found significantly 
associated with stunting. The study concluded that stunting 
found to be as a result of multiple factors such as socio-
economic, environmental and inappropriate feeding practices. 
All these factors should be taken into consideration to address 
stunting in the community[9]. 

Furthermore, there was a study analyzing the factors that 
influence the genesis of stunting in toddlers between rural and 
urban areas[6]. It used an observational analytic with cross-
sectional approached and conducted in Patrang health centre 
and Mangli health centre for urban whereas Kalisat health 
centres for rural, where the number of the sample were fifty 
respondents in each health centre. The sampling technique 
used in this study was random cluster sampling[4]. It analyzed 
the data by using chi-square test, Mann Whitney test and 
logistic regression with α=0,05. The result showed that 
affecting factors of stunting occurrence in toddlers who are in 
the rural and urban areas were the mother's education, family 
income, mother's knowledge of nutrition, exclusive 
breastfeeding, complementary feeding age provision, zinc and 
iron adequacy level, infection disease history and genetic 
factors. Other factors such as mother's work, family numbers, 
immunization status, energy adequacy level and low birth 
weight (bblr) status didn't affect the cases of stunting. In rural 
areas, protein and calcium adequacy level showed a 
significant relation. Meanwhile, it showed no concern in urban 
areas. 

Many studies have linked several variables to the 
incidence of stunting in certain areas, such as maternal 
characteristics, maternal parenting, nutritional care, anaemia 
status of pregnant women, and birth length[10]–[13]. It uses 
various kinds of analysis techniques, such as the Pearson 
Product Moment and Rank Spearman statistical tests. Besides, 
there was also an observational analytic study with a case-
control design method and a logistic regression test. In 
continuing these previous studies, now these study linked a 
variable, the circumference of the upper arm, to the incidence 
of stunting. 

Many studies discuss the circumference of the upper arm. 
The majority of these studies attempted to link upper arm 
circumference to the condition of the baby's birth[8], [14], 
[15]. One of the studies that used upper arm circumference 
with infant birth conditions was a study that analyzed the 
association of upper arm circumference with the risk of 
preterm birth. By using 105 samples of data in the form of 
medical records of patients who underwent labour at a health 
centre, this study found that there was no relationship between 
upper arm circumference less than 23 cm and the risk of 
preterm labour (p = 0.256). 

The next study was an epidemiological study analytic 
observational with a case-control study design [14]. The 
relationship between upper arm circumference less than 23 cm 
(risk factors) and the incidence of preterm labour (cases) was 
analyzed using the Chi-Square bivariate test (comparative 
analysis). There was a significant difference (the null 
hypothesis was rejected) if P less than 0.05. Meanwhile, how 
often the exposure in cases is presented in the odds ratio (OR). 
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Then there is a reference [13] which discusses the 
circumference of the upper arm as well, Still, the difference is 
that the circumference of the upper arm is associated with the 
birth weight of the baby. This study is a descriptive-analytic 
study with a cross-sectional design. The population was all 
mothers who recorded as having performed pregnancy checks 
and giving birth in a maternity hospital, namely 112 cases, and 
the entire population used as a sample (total sampling). 

The data analysis used in this study was univariate and 
bivariate, where the bivariate analysis used the chi-square test. 
The results showed that the upper arm circumference was 
more than equal to 23.5 cm (99.1%), then the upper arm 
circumference was less than 23.5 cm (0.9%). Birth weight of 
infants more than equal to 2500 grams (95.5%), birth weight 
of infants less than 2500 grams (4.5%) and there is a 
significant relationship between upper arm circumference of 
pregnant women and birth weight of babies. 

Studies analyzing the relationship of the same variables as 
previous studies have also been conducted[8]. However, the 
location for collecting data from this study is different. This 
study was analytic with a cross-sectional design, and the 
sampling was carried out by using consecutive selection. The 
number of the sample was 85 respondents, including pregnant 
women who gave birth. The data of this study derived from 
the primary data, such as identities data of pregnant women, 
MUAC measurements and infant’s birth weight. 

The difference between this study and the related studies 
previously described is in the using of the variables. This study 
uses the upper arm circumference variable as one of the 
variables that affect the incidence of stunting[4]. So, the 
novelty of this study lies in these variables so that in the future 
it can be taken into consideration in preventing or perhaps 
handling cases of stunting suffered by children under five. 

III. METHODS 

The stages in this study started from the literature study 
and variable identification. In this first stage, several papers or 
articles from studies related to this study are obtained. Most of 
the related studies have linked several variables to the 
incidence of malnutrition or stunting from different locations. 
The variables used in the related study included anemia status, 
mother's parenting style, exclusive breastfeeding, etc 
[4][10][11][13][16]. The methods and approaches used in 
these related studies also vary, such as the Multivariate 
Adaptive Regression Splines (MARS) method, cross sectional 
analytic, case control analytic, etc [1] [12] [13][17]. 

TABLE I.  DISTRIBUTION OF UPPER ARM CIRCUMFERENCE DATA 

Status Upper Arm Circumference F % 

Standard (above 23.5 cm) 66 90.4 

Abnormal (below 23.5 cm) 7 9.6 

Total 73 100 

The next stage is data collection. The data taken in this 
study are variable related to pregnant women and the 
incidence of stunting. The variables used in this study include 
upper arm circumference as the independent variable and the 
stunting cases as the dependent variable. The population of 
data obtained in this study are data from the clinic of dr. M. 

Suherman, Jember. The time interval for this data collection is 
between June and August 2020, as for the number of data 
obtained is 73 data. Data collection techniques used are 
primary data collection. Table I shows the distribution of 
upper arm circumference data. 

The upper arm circumference data obtained were then 
categorized into two categories, namely standard and 
abnormal. Where for the average upper arm circumference is 
above 23.5 cm. The data were analyzed using a case-control 
design method, so this study is classified as an observational 
analytic study. The use of this method in this study is because 
there have been previous studies. The technique appears to be 
a good fit for several similar case studies. 

After obtaining the data, the next step is processing the 
data. In this study, a bivariable analysis was carried out to test 
the relationship between two related variables. The research 
was carried out to determine the relationship between upper 
arm circumference and stunting using the chi-square & OR 
(odds ratio) statistical test. Chi-square is a correlation test used 
to determine the relationship between 2 variables with a 
nominal data scale. This correlation test is to determine the 
relationship between stunting cases and the circumference of 
the upper arm. Computerized calculations with interpretation 
using a p-value of 0.05 with a precision of 5%, then it is said 
to be related if the p-value is less than equal to 0.05% if it is 
considered unrelated. 

In addition, a 2 x 2 matrix was used to obtain the odds ratio 
from the analysis of the relationship between upper arm 
circumference and the incidence of stunting[4]. Equation (1) 
is the formula used to calculate the odds ratio value. 

 𝑂𝑅 =  
a × c

b × d
 

Where a is the number of issues that have occurred, b is 
the control of patients that have occurred, c is the number of 
cases that have not occurred, and d is the control for cases that 
have not occurred. If the calculation of the odds ratio is more 
than one and the interval range does not include 1, it means 
that the variable upper arm circumference is a risk factor for 
stunting. 

The final stage of this study, before conclusions can be 
drawn, is to analyze the results of the previous data processing 
stage. Figure 1 below shows the stages carried out during this 
study. 

 

Fig. 1. The stages of study 
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IV. RESULT & DISCUSSION 

The incidence of stunting reflects a process of failure to 
achieve potential linear growth as a result of health and 
nutritional status[18]. Linear growth or height is influenced by 
genetic factors, environment, and medical conditions. The 
development of stunting is a chronic, gradual process, 
including malnutrition and infectious diseases, throughout 
linear growth. It often begins in the uterus and extends through 
the first two years. 

 

Fig. 2. The graphs of data collection 

Figure 2 above shows the results of the variation in data 
obtained during the data collection stage. The orange line on 
the graph shows the circumference of the mother's upper arm 
(LiLA-M), while the blue line is the circumference of the 
child's upper arm (LiLA-C). The graph shows that if the 
orange line is at the lowest point, then some of the lows are 
also on the blue line. 

Table II shows that there is a relationship between stunting 
cases and upper arm circumference during pregnancy. It is 
seen from the p-value is 0.00001 and OR 9,577 (95% CI; 
0.821 - 0.945) which means pregnant women with abnormal 
upper arm circumference 9.5 times greater risk of having a 
stunted child. The results of this study are in line with the 
results of previous related studies. Reference [11] revealed 
that external maternal circumstances, such as her maternal 
education and work, did not associate with the stunting cases. 
Likewise, the results obtained that the circumference of the 
upper arm has a significant effect on stunting cases in this 
study.  

TABLE II.  RELATIONSHIP BETWEEN UPPER ARM CIRCUMFERENCE AND 

STUNTING CASES 

Stunting 

Cases 

Upper Arm 

Circumference  

p-Value 

RO 95% 

CI (Lower-

Upper) 
Normal Abnormal 

F % F % 

Stunting 2 65.5 5 37.1 

0.00001 
9.577 

(0.821-0.945) No 

Stunting 
71 34.5 68 62.9 

Total 73 100 73 100   

 

Upper arm circumference is an indicator of nutritional 
status in pregnant women. The circumference of the upper arm 
describes the amount of protein stored in the body. The World 
Health Organization classifies the upper arm circumference 
into three groups to determine the nutritional status of 

pregnant women. Upper arm circumference less than 23 cm 
indicates undernutrition status, upper arm circumference 
between 23 and 33 indicates normal nutritional status, while 
the upper arm circumference greater than 33 cm indicates 
obesity. 

From the results of the bivariable analysis, it is known that 
the relationship between the independent variables is stunting 
status and the dependent variable. If the study results are 
associated with the study objectives, this study found a 
significant relationship between the variable upper arm 
circumference (LiLA) and the incidence of stunting. 

The results of this study also reflect the results of previous 
studies that analyzed the variable upper arm circumference for 
birth conditions[8][15]. Both studies conclude the same 
analysis results, namely that there was a significant 
relationship between the upper arm circumference of pregnant 
women and the birth weight of the baby. The results of this 
study explain that the better the upper arm circumference of 
pregnant women[19], the more potential the mother will give 
birth to babies who did not experience stunting cases. 

The results of this study, of course, can continue to be 
improved in terms of the methods used. The analytic case 
control design method is a method with a simple statistical 
approach. Methods in the application of data mining can be 
used as further research in increasing the use of the upper arm 
circumference variable as a factor in determining its effect on 
the incidence of stunting or malnutrition. 

V. CONCLUSION 

As a conclusion of this study, upper arm circumference 
associated with the incidence of stunting in children under 
five. The majority of mothers with stunting characteristics of 
children under five are below average forearm circumference. 
It can happen because, during pregnancy, the mother is not 
getting enough nutritional intake. A significant relationship 
between stunting cases and upper arm circumference during 
pregnancy showed from the p-value is 0.00001 and OR 9,577 
(95% CI; 0.821 - 0.945) which means pregnant women with 
abnormal upper arm circumference 9.5 times greater risk of 
having a stunted child. As a suggestion for future research, 
computational methods that are more data mining can be used 
for the same case in this study. This is because the method 
with the data mining approach can be used as a method to 
predict the incidence of stunting early on. 
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