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  ABSTRACT 

 
Background: Low birth weight (LBW) is closely 
related to the increased risk of child morbidity 
and mortality, disruption of developmental 
growth and in the long run has an increased risk 
of chronic disease in their adulthood. This study 
aims to analyze the effect of nutritional status at 
the beginning of pregnancy, maternal education 
and family expenditure on the incidence of low 
birth weight (LBW) in Cilacap District. 
Subjects and Method: This study is an obser-
vational analytic study with a cross sectional 
approach. The study was conducted in three 
health centers in Cilacap District, Central Java, in 
2016. A sample of 144 children aged less than 1 
year was selected by cluster sampling. The depen-
dent variable was birth weight. The independent 
variables were maternal MUAC, maternal educa-
tion, and family income. The data are collected 
with medical records. The data were analyzed 

using multiple logistic regression analysis.  
Results: Maternal MUAC ≥23.5 cm (OR = 0.22; 
95% CI = 0.57 to 0.89; p = 0.033) reduced the 
risk of LBW and it was statistically significant. 
Maternal education (OR = 0.51; 95% CI = 0.12 to 
2.13; p = 0.356) and high family income (OR = 
0.47; 95% CI = 0.09 to 2.47; p = 0.376) reduced 
the risk of LBW but it is statistically insignificant. 
Conclusion: Maternal MUAC ≥23.5 cm, high 
maternal education, and high family income 
reduced the risk of LBW. 
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BACKGROUND 

Low birth weight or often referred to as LBW 

is closely related to the increased risk of child 

morbidity and mortality, disruption of deve-

lopmental growth and in the long run has an 

increased risk of chronic disease in adult-

hood. Babies born with LBW are often found 

to experience problems in the body system 

that can cause complications such as asphy-

xia, intracranial bleeding and hypoglycemia 

(Tavosnanska et al., 2012).  

In addition, infants with low birth 

weight have low immune system which 

causes more susceptible to infectious diseases 

(Escalante et al., 2018). This situation causes 

babies with low birth weight at risk of dying 

in the perinatal period eight times greater 

than babies born with normal weight (Kus-

parlina, 2016). LBW is associated with dis-

ruption of child growth and development. 

The results of research conducted in Cilacap 

showed that LBW was at greater risk of stun-

ting compared to babies born with normal 

weight (Septikasari, 2018).  

According to the study, child with LBW 

experience more delays in motor develop-

ment and ability to solve problems than 

children without a history of LBW (Karimi et 

al., 2011). LBW also has a long-term impact, 

namely the increased risk of chronic diseases 

in adulthood (Negrato and Gomes, 2013). 

Based on the study by Alexander et al. 

(2014), it shows that most chronic diseases 

such as hypertension, cardiovascular disease 
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and type 2 diabetes mellitus are associated 

with LBW history. 

Although the impact of LBW is quite 

large, the rate of LBW is currently still high. 

According to WHO, the prevalence of LBW in 

the world is 15.5%. Nationally, LBW rates in 

Indonesia reached 6.3% (Setyo and Paramita 

2015). In Cilacap District in 2015, 4.2% of 

babies were born with LBW (District Health 

Office of Cilacap, 2016). The high number of 

LBW cases was caused by several factors 

including the nutritional status of pregnant 

women. According to Janjua et al. (2009), 

the nutritional status of pregnant women 

significantly correlates with the birth weight 

of babies. 

Poor nutritional status such as chronic 

lack of energy conditions (CED) during the 

pre-pregnancy period can cause obstruction 

of the growth of the baby in the womb which 

has an impact on low birth weight. Besides 

being influenced by the nutritional status of 

pregnant women, LBW can also be indirectly 

influenced by maternal education. High ma-

ternal education is related to the mother's 

knowledge and awareness about healthy life, 

including in fulfilling nutrition during preg-

nancy. High maternal education can also 

encourage mothers to routinely carry out an-

tenatal care.  

Based on the results of study by Rini 

and Trisna (2015), mothers who have higher 

education have a lower risk of giving birth to 

babies with LBW compared to mothers with 

low education. In addition, socio-economic 

factors are also one of the factors that influ-

ence the incidence of LBW. Low socio-econo-

mic families have the possibility of not being 

able to meet family nutritional needs proper-

ly so they have the risk of having babies with 

LBW (Rini and Trisna 2015).  

This study aims to analyze the effect of 

nutritional status in pregnancy through the 

approach of upper arm circumference (MU-

AC), maternal education and socio-economic 

family through family expenditure approach 

to the incidence of babies with (LBW).  

 

SUBJECTS AND METHOD 

1. Study Design 

This was an observational analytic study with 

a cross sectional approach conducted in Ke-

sugihan and Sampang community health 

centers, Cilacap, Central Java, in 2016. 

2. Population and Sample 

A sample of 144 children aged less than 1 year 

was selected for this study by cluster random 

sampling.  

3. Study Variables 

The dependent variable was low birth weight. 

The independent variables were maternal 

MUAC, maternal education, and family in-

come. 

4. Operational Definition of Variables 

Maternal MUAC used for the assessment 

of nutritional status among mothers. It is a 

good predictor of mortality and in many 

studies. 

Maternal education was the last formal 

education taken by the mother. The data was 

collected using questionnaire.  

Family income was the total amount of 

husband and wife income earned for the type 

of work done in each month. The data was 

collected using questionnaire.  

4. Study instrument 

Data on birth weight and maternal MUC ob-

tained from the maternal and child health 

book. The others data were collected by ques-

tionnaire. 

5. Data analysis 

The data were analyzed by a multiple logistic 

regression. 

 

RESULTS 

The results of the study on the effect of ma-

ternal MUAC, maternal education, and fa-

mily expenditure on LBW showed in Table 1. 

Based on Table 1, 23.6% of children were 

born to mothers with MUAC <23.5 cm. A 
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total of 42.4% mothers were senior high 

school and 56.9% of children were lived in 

family with low family income.  

 

Table 1.The distribution of Frequency of Characteristics of Respondents 

Variable n % 

Maternal MUAC   

<23.5 cm 34 23.6 

≥23.5 cm 110 76.4 

Maternal Education   
Not Primary School graduate 2 1.4 

Primary School  26 18.1 

Junior high school 45 31.3 

Senior high school 61 42.4 

Bachelor 10 6.9 

Family Income    

Low 82 56.9 

High 62 43.1 

Birth Weight   

<2,500 g 10 6.9 

≥2,500 g 134 93.1 

 

Table 2. The results of logistic regression analysis on the effect of maternal MUAC, 
maternal education and family outcome on the newborns birth weight 

Independent Variables OR 
95% CI 

p Lower 
Limit 

Upper 
Limit 

Maternal MUAC (≥23.5 cm) 0.22 0.57 0.89 0.033 
Maternal Education  
(≥Senior high school) 

0.51 0.12 2.13 0.356 

Family Income (≥Rp 2,265,000) 0.47 0.09 2.47 0.376 
N Observation= 144 
-2 log likedkehood= 64.24 
Nagelkerke R2= 14.3% 

   
 

 

Table 2 showed that maternal MUAC ≥23.5 

cm (OR= 0.22; CI 95%= 0.57 to 0.89; p= 

0.033) decreased the risk of LBW and it was 

statistically significant. High maternal edu-

cation decreased the risk of LBW, but it was 

statistically non-significant (OR= 0.51; CI 

95%= 0.12 to 2.13; p= 0.356). Low family in-

come decreased the risk of LBW, but it was 

statistically non-significant (OR= 0.47; CI 

95%= 0.09 to 2.47; p= 0.376). 

 

DISCUSSION 
Pregnant women who were malnourished 

during pregnancy would have an impact on 

the size of the placenta which was relatively 

smaller. This was in line with a study conduc-

ted by Winder et al. (2011) which stated that 

higher maternal fat affected the shape, size 

and, function of the better placenta. The 

small size of the placenta would cause the 

function of the placenta in distributing the 

nutrients to the fetus to be reduced so that it 

affected fetal growth which resulted in low 

birth weight.  

Research conducted by Haeussner et al. 

(2013) showed that placental weight was 

correlated with newborn weight. The results 

showed that MUAC in early pregnancy had a 
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strong effect on the weight of the babies and 

it was statistically significant. However, it 

was different from the existing theory which 

stated that mothers who experienced CED in 

early pregnancy would increase the risk of 

LBW incidents. In this study, mothers who 

experienced CED in pregnancy were 4.5 

times less likely to give birth to babies with 

LBW than mothers without CED.  

This was possible because mothers with 

CED have been detected early in pregnancy 

so that mothers have received interventions 

in the form of dietary arrangements and 

supplementary food supplements. With the 

intervention, the maternal weight gain can be 

pursued to achieve good nutritional status. In 

addition, weight gain during pregnancy was 

also one of the factors that affect the weight 

of the babies. A study done by Karima and 

Achadi (2012) showed that increasing ma-

ternal weight during pregnancy directly affec-

ted birth weight. 

Maternal education was related to ma-

ternal knowledge especially the knowledge 

about family health. Higher education would 

also affect a person's perception of behavior. 

Mothers who have higher education tend to 

have wider access to information. Mothers 

who have a high level of education would 

usually have better knowledge about fulfilling 

family nutrition including fulfilling nutrition 

during pregnancy. The results showed that 

maternal education had a moderate effect on 

the incidence of LBW.  

However, based on the research, mo-

thers who have low level of education redu-

ced the risk of LBW incidence by 1.9 times 

smaller compared to mothers with high level 

of education. This could happen because mo-

thers with higher education did not mean 

that the mothers also have good knowledge in 

fulfilling nutrition during pregnancy.  

This was in accordance with the study 

of Kartikasari et al. (2012) which stated that 

maternal nutritional status was not related to 

maternal education level (Kartikasari et al., 

2012). Mothers who were high school gra-

duates did not necessarily know how to fulfill 

the nutrition of pregnant women compared 

to mothers who were elementary school 

graduates. Even though they have low level of 

education, if the mother wanted to find the 

information about nutrition, it was not im-

possible for the mother to have better 

nutrition knowledge.  

The family outcome approach was often 

used to measure the family's socio-economic 

conditions because accurate family income 

data was more difficult to obtain. The high 

family outcome could show a good family so-

cial economic situation. A good family social 

condition was one of the factors that play a 

role in fulfilling the nutritional needs of fa-

mily members including the nutritional 

needs of pregnant women. Based on research 

by Khatun and Rahman (2008), family socio-

economic factors significantly affected the in-

cidence of LBW (Khatun and Rahman 2008) 

The results showed that family outcome 

had a moderate effect on LBW incidents, 

however, it was different from the existing 

theory where low family outcome would in-

crease LBW risk factors. In this study, it was 

found that low family outcome could reduce 

the risk of LBW by 2 times compared to high 

family outcome. Family outcome did not 

necessarily indicate the amount of expendi-

ture allocation in the food sector.  

A study by Purwaningsih (2014), show-

ed a fairly large proportion of family outcome 

on cigarette expenditure (Purwaningsih et al. 

2014). High family outcome without food 

security would lead to the inadequate of the 

nutritional needs of pregnant women. This 

will increase the risk of LBW. Although the 

family outcomes were quite low, if the 

family's nutritional needs can be fulfilled 

properly, the risk of LBW can be reduced.  
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