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Abstract 
 

The circumference of the upper arm of 

pregnant women is one indicator of maternal 

nutritional adequacy during pregnancy. The 

size of the upper arm of pregnant women who 

are less than equal to 23.5 cm is at risk for 

giving birth to babies with Low Birth Weight 

(BBLR). If the size of the arm circumference of 

pregnant women is in accordance with what is 

recommended, the fetus will tend to be born 

with a normal birth weight. BBLR is the 

condition of babies born with a body weight of 

less than or equal to 2,500 g. BBLR cases in 

Madiun City increased from 2019 as much as 

3.1%, year 2020  BBLR cases  as much as 3.5%, 

year 20 21 as much as 3.8%. This study aims to 

determine whether there is a relationship 

between the circumference of the upper arm 

of pregnant women and the incidence of low 

birth weight in the working areas of 

Manguharjo Health Center, Ngegong Health 

Center, and Demangan Health Center 

throughout Madiun City. 
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INTRODUCTION 
The pregnancy period in women is at very high risk for malnutrition for both the mother and the 

fetus if periodic control is not carried out at least once a month during pregnancy (Adha et al., 2019). 

The nutritional status of the mother can be seen through anthropometric indications of the Upper 

Arm Circumference (LILA) of pregnant women. The risk of upper arm circumference (LILA) of 

pregnant women who are less than normal will affect the weight of the baby born can be low or very 

low (Kpewou et al., 2020). 

The overall prevalence of low birth weight, 15% to 20% of the 20 million births in a year of birth 
in the world experience Low Birth Weight (BBLR) which is almost represented by various countries 
with low to middle class income as much as 96% including Indonesia (Astuti, 2021). In Indonesia, 
the incidence rate varies greatly between 9% to 30% in various regions. Data from the Madiun City 
Health Office, of 9,273 babies born, 348 babies were assessed as Low Birth Weight (BBLR), of which 
123 babies were malnourished (BPS Kota Madiun, 2018). 
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There are 2 factors that cause low birthweight, namely from the mother and fetus (Abubakari 
et al., 2019). Factors from the mother include maternal age, parity status, and nutritional status. 
Factors of the fetus include premature or inadequate birth, placental abnormalities, restrictions or 
disorders in the womb, or full-term birth but the mother does not routinely do complete Ante Natal 
Care (ANC) so it is too late to detect early the presence of Chronic Energy Deficiency (SEZ) 
experienced by pregnant women. This causes nutrients from the mother to the baby to be less so 
that it affects the growth and development of the fetus in the womb which finally at birth, the 
baby's weight will be low (Nicholls et al., 2021)(Abubakari et al., 2019). 

The incidence of low birth weight can be prevented through early detection of the premarital, 
pre-pregnancy, and post-pregnancy periods. This can be done by fulfilling a diet that contains a 
balanced intake of macronutrients and micronutrients, Supplementary Feeding (PMT) once a day for 
90 days if during SEZ risk measurement, routinely following counseling both during pre-pregnancy 
and during pregnancy to anticipate the risk of SEZ in women of childbearing age, and measuring body 
circumference independently. Measurements of waist circumference, abdominal circumference, and 
upper arm circumference can be done independently at home using a measuring tape(Riyanto et al., 
2020). 

The pregnancy period is very crucial because it is related to fetal growth and development so it 
must be monitored properly so that the baby can be born with sufficient birth weight. Monitoring 
can be done by conducting Ante Natal Care (ANC) examinations carried out at least 4 (four) times 
during pregnancy, namely 1 examination in the first trimester, 1 examination in the second trimester, 
and 2 examinations in the third trimester recorded in the MCH book, including the size of the upper 
arm circumference of pregnant women. 

Based on this background, it is necessary to conduct research on the relationship between upper 
arm circumference (LILA) of pregnant women with low-birth weight babies in all health centers in 
Madiun City. 

 

MATERIALS AND METHODS 
The study is quantitative research using analytical observational research methods with a cross-

sectional research design. This study used an observational analytical design with a cross sectional 

approach. The independent variable in this study was the circumference of the upper arm of pregnant 

women, the dependent variable of the incidence of low birth weight babies. The population in this 

study was all mothers who gave birth throughout 2022. The sample in this study was 46 respondents 

using purposive sampling techniques. Analysis of bivariate data using chi square and odd ratio (OR). 

The result of this study is that there is a relationship between the circumference of the upper arm of 

pregnant women and the incidence of low birth weight in all Puskesmas in Madiun CIty. 

RESULTS 

Table 1. Characteristics of Respondents Based on Maternal Age During 

Pregnancy at Manguharjo Health Center, Demangan Health Center, and 

Ngegong Health Center in Madiun City in 2022 
Mother's 

Age (Years) 

f % 

17-20 2 4,3 

21-34 33 71,7 

35-44 11 23,9 

Table 1 shows that most respondents aged between 21-34 years, namely 71.7% (33 respondents), as 
many as 23.9% (11 respondents) aged between 35-44 years, as many as 4.3% (2 respondents) aged 
between 17-20 years. Based on table 1, respondents were found to have an age at risk of BBLR 4.3% 
(2 respondents). Based on table 2, it was found that the majority of respondents had an age that was 
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not at risk of giving birth to BBLR as much as 71.7% (33 respondents). Based on table 3, respondents 
have an age at risk for BBLR as much as 23.9% (11 respondents). 

Table 2. Frequency Distribution Based on the Size of the Upper Arm Circumference of Pregnant 

Women at Manguharjo Health Center, Demangan Health Center, and Ngegong Health Center in 

Madiun City 2022 
Size 

LILA (cm) 

f % 

Low 30 65,2 

Normal 16 34,8 

Total 46 100 

Table 2 explains that the majority of pregnant women in the three puskesmas had a low upper arm 
circumference size of 65.2% (30 respondents), while pregnant women with a normal upper arm 
circumference size of 34.8% (16 respondents). 

Table 3. Frequency Distribution Based on Newborn Weight at Manguharjo Health Center, 

Demangan Health Center, and Ngegong Health Center in Madiun City 
 

Newborn 

Birth Weight 

f % 

BBLR 33 71,7 

Tidak 

BBLR 

13 28,3 

Total 46 100 

Table 3 explains that of the 46 respondents, the majority of babies with low birth weight were 
71.7% (33 babies), while the weight of babies born without low birth weight was 28.3% (13 babies).  

 
Table 4. Cross Tabulation Between the Upper Arm Circumference of Pregnant Women with 

Newborn Weight 
MUAC Baby Birth Weight  p-value  

BBLR % Tidak BBLR % OR 

Low 25 83,3 5 16,7 0,036  

Normal 8 50 8 50 5 

Total 33 71,7 13 28,3  

 

From Table 4, cross-tabulations were obtained that from 46 respondents, mothers with low 
upper arm circumference (23.5 cm) with low birth weight as much as 83.3% (25 babies), normal baby 
weight as much as 16.7% (5≤ babies). While mothers with normal upper arm circumference with low 
birth weight as much as 50% (8 babies), normal baby weight as much as 50% (8 babies).  Statistical 
calculation results using chi-square P-values of 0.036 < 0.05 were obtained. Odd-Ratio (OR) = 5 > 1. 

 

DISCUSSION 

In line with the theory, the circumference of the upper arm of pregnant women affects the 
occurrence of birth weight. According to the World Health Organization, the incidence of Low Birth 
Weight is determined by many risk factors including the nutritional status of pregnant women which 
can increase the risk of high fetal and neonatal mortality and morbidity, early developmental 
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limitations, infections, developmental delays, deaths in infancy and childhood, and chronic diseases 
later in life. The results of this study are in line with Ayu Rahma Putri who stated that the 
circumference of the  upper arm of pregnant women has a relationship with the incidence of BBLR. 
In his research, he obtained results in the form of respondents who had low LILA, as many as 76 
people (91.8%) or were at risk of SEZ. Low birth weight babies (BBLR) as many as 74 babies (87.1%). 
This strengthens the existing theory that the circumference of the upper arm of pregnant women 
can affect the occurrence of low birth weight (Ayu Rahma Putri, 2021) 

Previous research that supported this study was conducted by Trisnawati Tambunan entitled 
"The Relationship between the Size of the Mother's Upper Arm Circumference During Pregnancy 
and the Body Weight of Newborns at the Niar Medan Pratama Clinic in 2019" with the results of 
the study found that pregnant women with abnormal upper arm circumference were 23 
respondents (67.6%) while pregnant women with normal upper arm circumference were 11 
(32.4%). The results of the chi-square test obtained p values of 0.032 < 0.05 so that it was concluded 
that there was a significant relationship with the direction of positive correlation and the strength 
of the weak correlation between maternal weight gain during pregnancy and newborn weight. 

CONCLUSION 

Based on the results of  research on the relationship between the upper arm circumference of 
pregnant women with the incidence of low  birth weight in all Puskesmas Kota Madiun, it can be 
concluded that there is a significant relationship between the   circumference of the upper arm of 
pregnant women and the incidence of low body weight as evidenced by the results of the chi-square 
p value test of 0.036 < 0.05 and the OR = 5 > 1 test.  

 

CONFLICT OF INTEREST 
The implementation of this research is pursued as much as possible in accordance with the aims and 
objectives of the research. However, there are still limitations and weaknesses that cannot be 
avoided, including data collection in this study is only based on secondary data, allowing data 
discrepancies in the collection process because there is no repeat examination of respondents. Also, 
the limited number of respondents who fit the inclusion criteria is considered insufficient to 
represent the entire population. 
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