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ABSTRACT 

 
Background: Undernutrition in children under five can cause disorder in the physical growth, 
mental development, low intellegence, or even death. This study aimed to test the hypothesis that 
under nutrition in infants aged 6-12 months is associated with gestational biological, social, and 
economic factors.  
Subjects and Method: This was an analytic and observational study with case control design. 
This study was conducted in Cilacap, Central Java. A total of 144 infants aged 6-12 months were 
selected by fixed disease sampling, consisting of 72 undernutrition cases and 72 control. The 
dependent variable was undernutrition. The independent variables were birthweight, breastfeeding 
complementary food intake, exclusive breastfeeding, maternal education, paternal education, 
family income, MUAC at pregnancy, intra-household food allocation, and rural-urban residence. 
The data were collected by questionnaire and anthropometry. The data were analyzed by multiple 
logistic regression.  
Results: Birthweight <2500 gram (OR=8.12; 95% CI=0.92 to 71.64; p=0.059), inadequate intake 
of breastfeeding complementary food (OR=3.93; 95% CI=1.59 to 9.75; p=0.003), and non-
exclusive breastfeeding (OR=2.46; 95% CI=1.13 to 5.36;  p=0.023) increased the risk of 
undernutrition in infants aged 6-12 months. Paternal education (OR=1.50; 95% CI=0.61 to 3.71; 
p=0.377), family income (OR=2.54; 95% CI= 1.03 to 6.28; p=0.43), MUAC (OR=1.32; 95% 
CI=0.512 to 3.38; p=0.562), intra-household food allocation (OR=1.84; 95% CI=0.85 to 4.02; 
p=0.123), maternal education (OR=0.78; 95% CI=0.31 to 1.97; p=0.599) and rural-urban residence 
(OR=0.82; 95% CI= 0.36 to 1.85; p=0.630) had non-significant effect on the risk of undernutrition 
in infants aged 6-12 months.  
Conclusion: Birthweight <2,500 g, inadequate intake of breastfeeding complementary food, and 
non-exclusive breastfeeding increase the risk of undernutrition in infants aged 6-12 months. 
Paternal education, family income, MUAC, intra-household food allocation, maternal education 
and rural-urban residence have non-significant effect on the risk of undernutrition in infants aged 
6-12 months. 
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BACKGROUND  

Undernutrition in children under five can 

cause physical-growth disorder, mental 

development and degrading intelligence, 

even death (Bappenas, 2013). Undernutri-

tion in children under five happens because 

of the inadequacy of nutrient intake, and 

the presence of diseases. Both causes are 

influenced by maternal, social-economic, 

demographic and behavioral factors. (Chi-

khungu et al., 2014). Nutritional status in 

children under five is also influenced by 

growth levels and their previous develop-

ment which are started from the period of 
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conception as far as the age of two or is 

known as the first thousand days of life 

(Cunha et al., 2015).  

Undernutrition in pregnancy will 

affect a fetus’ nutritional status accumula-

tively which will be reflected in prematurity 

(Karima dan Achadi, 2012). Children under 

five who are born prematurely have 3.34 

more risks to experience undernourishment 

than those who are not (Arnisam, 2007). 

Nutritional status has direct influence to 

nutrient intake. The nutritional needs of a 

newborn baby up to six months old are 

fulfilled by breastmilk without any addi-

tional solids or liquids which is referred as 

exclusive breastfeeding. The length of time 

on exclusive breastfeeding has positive 

effects on the physical growth in children 

under five based on body weight/age 

(BW/A) and body weight/height (BW/H) as 

it is stated in WHO-NCHS reference (Lepita 

et al., 2009). Over six month old, breast 

milk fulfills 60% of nutritional needs. 

Therefore, over six month old, an infant 

needs to be fed with complementary foods 

up to two years old.  

Parents’ educational stages are also 

associated to nutritional status of children 

under five (Sebataraja et al., 2014). 

Children under five with adequate nutrition 

are often found with parents who are highly 

educated (Bharati  et al., 2010). Nutritional 

status on children under five is also 

influenced by household income. Based on 

the research conducted in Jayapura, it 

indicated that there was a consequential 

correlation between household income and 

nutritional status on children under five 

(Persulessy, 2012). Family with higher 

standard of life tends to have healthier 

children under five than family with lower 

standard of life (Bharati et al., 2010). 

Another research revealed that household 

expense was one of the important 

determinants of nutritional status on chil-

dren under five (Masiye et al., 2010).  

Besides socioeconomic factor, nutri-

tional status in children under five is also 

influenced by residential topographic area. 

Referring to a study conducted at coastal 

and ridgeline area in district of Jepara, 

there was a significant difference between 

the level of protein consumption in children 

under five who lived in the coastal area to 

those lived at the ridgeline (Auliya et al., 

2015). Another study revealed that the 

average nutritional status on urban chil-

dren was higher than that of suburban 

children (Falasifah dan Noor, 2014).  

This research aimed to understand 

the effects of biological (Mid-Upper Arm 

Circumference at the early stage of preg-

nancy, birthweight, successful exclusive 

breastfeeding and complementary food 

intake), socioeconomic (maternal and 

paternal education, household expenses 

and intra-household food allocation) and 

geographic (rural-urban residence) factors 

in the first thousand days of life to under-

nutrition in children aged 6-11 months in 

district of Cilacap.  

 

SUBJECTS AND METHOD 

This research implemented the observatio-

nal analitical study design using a case 

control approach. This research was 

conducted in district of Cilacap from 

January to July 2016. Population at the 

time of the research was infants aged 6-11 

months in district of Cilacap, which were 

14,728. Samples were taken using fixed-

disease sampling technique as many as 144 

samples consisted of 72 cases and 72 

controls.  

The data on the infants’ nutritional 

status were obtained through weighing 

which then being transformed to a Z-score. 

The data on MUAC at early pregnancy and 

birthweight were obtained through nursing 
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documentation study (book of Mother and 

Child’s Health Record). Data on the success 

of exclusive breastfeeding, complementary 

food intake, maternal education, paternal 

education, household expenses, intra-

household food allocation and urban-

suburban residential area were taken from 

questionnaire. Data analysis was logistic 

regression.  

 

RESULT 

Based on the research, it is known that as 

much as 23.65% of the research subjects 

have a history of gestational chronic energy 

deficiency (GCED). On the variable of 

birthweight, research subjects with history 

of low birthweight (LBW) are as much as 

6.9%. Research subjects with history of 

unsuccessful exclusive breastfeeding are as 

much as 56.35%. Inadequate complemen-

tary food is 71.5%. Most of the maternal 

and paternal education are Senior High 

School graduates. Those numbers are 

42.2% for maternal education and 44.4% 

for paternal education. Most of the house-

hold expenses made by these research sub-

jects are categorized as high, which reach 

the percentage of 75%. Intra-household 

food allocation made by research subjects 

falls into low category as shown by a 

percentage of 57.6%. As much as 41% re-

search subjects live in the farming area, 

39.6% live in the urban area and 19.4% live 

around the coastline.  

 

Table 1. Logistic regression analysis results on the effect of biological, socio-
economic and geographic factors in the first thousand days of life to under-
nutrition in infants aged 6-11 months in district of Cilacap 

Variable   OR 
CI 95%  

p 
Lower Limit Upper Limit 

MUAC early pregnancy (<23.5 cm) 1.32 0.51 3.38 0.562 

Birthweight (<2500 g) 8.12 0.92 71.64 0.059 

Unsuccessful exclusive breasfeeding  2.46 1.13 5.36 0.023 

Inadequate complementary food intake  3.93 1.59 9.75 0.003 

Maternal Education (<Senior High School) 0.78 0.31 1.97 0.599 

Paternal Education (<Senior High Shool) 1.50 0.61 3.71 0.377 

Household Expenses (Rp. 2,255,000) 2.54 1.03 6.28 0.043 

Intra-household Food Alocation (low) 1.85 0.85 4.02 0.123 

Residential Area (rural) 

N Observation 

-2 log likedkehood 

Nagelkerke R2 

0.82 

144 

166.94 

27.1% 

0.36 1.85 0.630 

 

 

Based on the result of logistic regression’s 

equation, it appears that there is a weak 

effect on MUAC at the early stage of 

pregnancy (OR=1.32; CI 95%=0.512-3.38; 

p=0.562) to the risks of undernutrition in 

infants aged 6-11 months.  

Infants whose mothers have MUAC 

<23.5 cm have 1.3 times more risks to 

experience undernutrition than those 

whose mothers do not have MUAC <23.5 

cm. However, that effect is statistically 

insignificant. It is the birthweight (OR= 

8.12; CI 95%= 0.92 to 71.76; p=0.059) that 

will strongly affect the risks of undernutri-

tion in infants aged 6-11 months.  

Infants with histories of low birth-

weight (LBW) will increase undernutrition 

risks up to 8 times more than those 

without. The effect of birthweight to under-
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nutrition in infants aged 6-11 months is 

statistically significant.  

The variable on successful exclusive 

breastfeeding (OR= 2.46; CI 95%= 1.13 to 

5.36; p=0.023) has medium effect to under-

nutrition in infants aged 6-11 months. 

Infants with histories of unsuccessful 

exclusive breastfeeding will increase the 

risk of undernutrition to as much as 2.5 

times more than those without. The effect 

of whether or not infants aged 6-11 months 

have successful exclusive breastfeeding to 

the risk of undernutrition is statistically 

significant. There is a strong effect on 

complementary food intake (OR=3.93; CI 

95%= 1.59 to 9.75; p= 0.003) to the risk of 

undernutrition in infants aged 6-11 months. 

Infants that have inadequate intake of 

complementary foods will increase the risk 

of undernutrition to four times more than 

those who have adequate intake of comple-

mentary foods. The effect of complemen-

tary foods to undernutrition in infants aged 

6-11 months is statistically significant.  

The variable on maternal education 

(OR=0.78; CI 95%=0.31 to 1.97; p=0.599) 

has inverse (negative) effect to the risk of 

undernutrition in infants aged 6-11 months, 

and that effect is statistically insignificant. 

However, the variable on paternal edu-

cation (OR=1.50; CI 95%= 0.61-3.71; p= 

0.377) shows a medium effect to the risk of 

undernutrition in infants aged 6-11 months. 

Infants whose fathers are low-educated will 

increase the risk of undernutrition in 

infants aged 6-11 months to 1.5 more than 

those whose fathers are highly-educated. 

The effect of paternal education to under-

nourished infants aged 6-11 months is 

statistically insignificant. There is a 

medium effect on the variable of household 

expenses (OR=2.54; CI 95%=1.03-6.28; p= 

0.043) to the risk of undernutrition in 

children. Low household expenses will 

increase the risk of undernutrition to as 

much as 2.6 times more than high house-

hold expenses. The effect of household 

expenses to the risk of undernutrition in 

infants aged 6-11 months is statistically 

significant.  

The result of this research also 

indicates that there is a weak effect on the 

variable of intra-household food allocation 

to the risk of undernutrition in infants aged 

6-11 months. The effect of intra-household 

food allocation (OR=1.85; CI 95%=0.85 to 

4.02; p=0.123) to undernutrition in infants 

aged 6-11 months is statistically insigni-

ficant. Low intra-household food allocation 

will increase the risk of undernutrition to 

1.9 times more than high intra-household 

food allocation.  

The variable of residential area 

(OR=0.82; CI 95%=0.36 to 1.85; p=0.630) 

has inverse (negative) effect to the risk of 

undernutrition in infants aged 6-11 months 

and that effect is statistically insignificant. 

The value of Negelkerke R2 is 27.1% which 

means that the free variables (MUAC 

during early pregnancy, birthweight, suc-

cessful exclusive breastfeeding, comple-

mentary food intake, maternal and paternal 

education, household expenses, intra-

household food allocation and residence) 

are capable of explaining the effects on the 

risk to undernutrition in infants aged 6-11 

months as much as 27.1% whereas the rest 

of it, which is 79.3%, is explained by other 

factors beyond this research model.  

 

DISCUSSION  

Pre-pregnancy nutritional status can be 

measured from body mass index (BMI) and 

mid-upper arm circumference (MUAC). 

Based on the research findings by Baba-

tunde et al., (2011), a mother’s BMI was one 

of the influencial factors to children’s 

nutritional status. In Indonesia, pre-

pregnancy body weight is generally 

unknown. Thus, the use of MUAC becomes 
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a general practice to decide pre-pregnancy 

nutritional status. A mother’s MUAC which 

is less than 23.5 cm is one of the indicators 

to pronounce chronic lack of energy status 

(CLE). CLE will prevent the fetus to develop 

optimally (Ariyani et al., 2012). A mother 

experienced CLE will cause disturbance to 

the functions of umbilical cord that is 

shown by its relatively small weight and 

size. A mother’s CLE will reduce blood 

volume expansion that causes insufficient 

cardiac output. Therefore, the blood flow to 

umbilical cord will decrease so as its size 

will not be optimal and will also decrease 

nutritional distribution to fetus that can 

cause an obstruction to the fetus’ develop-

ment (Karima dan Achadi, 2012). This is in 

accordance with the research conducted in 

Sawahlunto-Sijujung in 2007 which stated 

thats a mother experienced CLE had risk to 

giving birth to an infant with low birth-

weight 4.8 times more than a mother who 

had not (Ariyani et al., 2012). 

However, in this research, the effect 

of early pregnancy MUAC to undernutrition 

in infants aged 6-11 months was statistically 

insignificant. This might be caused by the 

MUAC that was taken in the early 

pregnancy. The heavy body weight gain 

during pregnancy will affect the birth-

weight. This result suits the research 

finding presented by Karima dan Achadi, 

2012 which concluded that a mother’s 

weight gain during pregnancy would 

influence birthweight.  

Infants who are born with low 

birthweights (LBW) have chances to 

experience disturbance in their nerve 

systems so as their growths and develop-

ments will be slower than those with 

normal birthweight (Correia et al., 2014). 

Infants with LBW are more susceptible to 

infections if not being supported by ade-

quate nutrient intake. Thus, they will be at 

more risks to be undernourished or mal-

nourished in the future (Rosha et al., 2013).  

The research previously conducted in 

Brazil had concluded that the history of 

LBW had significantly correlated with 

undernourishment, stunting and wasting in 

children under five (Correia et al., 2014). 

Such result of research is similar to the one 

conducted in Ulee Kareng, Banda Aceh 

which indicated that children under five 

with LBW had 3.34 times more risks to 

experience undernutrition than those who 

did not have LBW (Arnisam, 2007). 

Although the effect of an infants’ LBW 

to undernutrition in infants aged 6-11 

months was evident, this was not statisti-

cally significant. This might happen 

because of the small sample amount. Out of 

144 research subjects, only 10 of them 

experienced LBW, among 9 of which 

experienced undernutrition and only one 

was well-nourished.  

The effect of successful exclusive 

breastfeeding to undernutrition in infants 

aged 6-11 months was statistically signi-

ficant. Breastmilk is the most ideal food for 

a newborn baby until 6 months old because 

it contains essensial nutrition for a new-

born’s growth and development. Breastmilk 

is not only contained highly nutritious 

substances for infants’ growing processes, 

nerve systems and brain developments, but 

also immunity substance to help infants not 

to get sick easily. Colostrum in breastmilk is 

the best antibody that is able to protect 

infants from infections and diseases 

(Roesli, 2012).  Exclusive breastfeeding is 

associated with nutritional status in 

children under five. This appeared in the 

result of a research conducted in 

Bangladesh which found that under-

nutrition was more frequently occurred to 

children under five who were breastfed for 

less than 24 months (Rabbi and Karmaker, 

2014). Based on the research in West 
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Padang, the result indicated that 80% 

among infants who had been exclusively 

breastfed had normal nutritional status 

(Nilakesuma et al., 2015). The duration in 

exclusive breasfeeding has positive effect on 

the growth of children under five. It was 

measured based on the percentage on 

median BW/A and BW/H stated as a basic 

reference from WHO-NCHS (Lepita et al., 

2009). 

Above six months old, breastmilk 

fulfills only 60% of the nutritional needs. 

Thus, complementary foods need to be 

given until children reach two years of age. 

Complementary foods must contain all 

necessary nutrition needed, such as carbo-

hydrates, protein, fat, vitamins, minerals 

and water with regards of cleanliness and 

safety for infants (Cunha et al., 2015). 

In feeding complementary foods, 

parents must concern on few things. One of 

them is the right time. Feeding complemen-

tary foods too early can cause indigestion in 

infants because infants’ digestion systems 

are not physiologically ready for solid 

foods. Thus, will result in diarrhea or 

constipation. In addition to it, feeding 

complementary foods too early may in-

crease the risks of obesity, allergic reactions 

and declining immunity that is caused by 

decreasing breastmilk consumption. Com-

plementary foods should not be given too 

late either. Being late in feeding comple-

mentary foods will affect on the unfulfill-

ment of infants’ nutrition needs (Krisnatuti, 

2008).  

Based on few studies that had been 

done previously, correlation between feed-

ing complementary foods and nutrition 

status in children under five was percep-

tible. The research conducted in the work-

ing area of public health centre at Gedong 

Tengen, Yogyakarta indicated a significant 

correlation between the pattern in feeding 

complementary foods and nutritional status 

on infants aged 6-24 months (Septiana et 

al., 2010). This result is the same as the 

previous research conducted in district of 

Setabelan, Surakarta. The result of that 

research indicated that there was a signi-

ficant correlation between feeding comple-

mentary foods and nutritional status in 

infant aged 6-24 months (Wardhani, 2015). 

The result of this research indicated 

that there was an inversed effect on mater-

nal education to the risk of undernutrition 

in infants aged 6-11 months. However, that 

effect was statistically insignificant. This 

result is in accordance with the previous 

research conducted by Mathew Mindo, 

which stated that there was no significant 

correlation between maternal education 

level and an infant’s nutritional status 

(Simangunsong, 2009). 

A primary school graduate will have 

different level of knowledge about nutrition 

to compare to those who have higher 

education. However, this does not mean 

that a primary school graduate is less able 

to arrange nutritious food. A diligent 

mother who likes reading any information 

about nutrition or takes part in some 

nutrition counseling is possible to have 

better knowledge on nutrition eventhough 

she has low level of education. However, a 

mother who has a higher level of education 

certainly will be able to perceive any 

messages and information easily (Nila-

kesuma et al., 2015). Education at one point 

has positive effect. That is when a mother 

gets better understanding on the impor-

tance of health maintenance. However, at 

another point, a higher education has effect 

on the changes of social values that 

influence the healthy life style including 

food consumption.  

Level of education is very influencial 

to anyone in understanding and receiving 

any information he or she obtained 

(Sebataraja et al., 2014). The higher the 
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level of education is, the easier it is to 

understand any information given, and the 

easier it is to implement her knowledge in 

her behavior especially in relation to health 

and nutrition (Putri et al., 2015).  Low-

education level will correlate with the 

parents’ attitude and behavior in solving 

undernutrition in their children under five 

(Putri et al., 2015). Parents who are well 

educated will understand how to nurse 

their children well, how to use health 

facilities well and how to take care of the 

environment’s cleanliness (Rosha et al., 

2013). The previous findings on research 

conducted in West Sumatra indicated that 

low-educated parents (Primary School or 

lower graduates) had bigger risks to the 

quality of their children’s nutrition whereby 

the probability of the risk of being mal-

nourished was 5.6 times more than higher-

educated parents (Saputra dan Nurrizka, 

2012). The values existed in society that 

place men as the sources of household 

income cause the lack of paternal roles in 

organizing household including child care 

and nutrition for family. This might be the 

cause of the research result as being 

statistically insignificant.  

Household expenses are commonly 

used to measure household socioeconomic 

state because to obtain such accurate data 

is difficult (Hastuti et al., 2011). A house-

hold economic state can guarantee the 

fulfillment of basic needs for each of the 

family members, and one of them is the 

needs of nutrition. The amount and quality 

of food for the family are determined by the 

level of household income (Sebataraja et al., 

2014). A family with higher life standard 

tends to have well-nourished children 

under five to compare to a family with 

lower life standard (Bharati et al., 2010).  A 

previous research conducted in Pakistan 

indicated that the society from mid-to-

lower economic status had risks of 

undernourishment as the impact on the 

lackness of nutritious food. A similar 

research was conducted in Pati which also 

indicated that the smaller the family 

income was, the more percentage shown on 

undernourished children (Falasifah dan 

Noor, 2014). According to Hanani (2009), 

poverty has made the access to jobs and 

resource management becomes low, thus, 

will cause a low society income. Low 

income causes the society’s purchasing 

power becomes low too. Low purchasing 

power causes the basic needs, those are the 

needs for food that meets the food patterns 

as the requirement to be considered as well 

nourished, to have more opportunities to be 

unfulfiled.  

Intra-household food allocation has 

effect on the percentage of expenses used 

for food. It means that if the percentage for 

food expenses is high, it will guarantee the 

availability of family nutrient intake 

especially for children under five as the 

delicate group. In this research, the 

influence of intra-household food allocation 

was statistically insignificant. The cause 

might be the fact that despite there were 

more expenses on food than non-food, it 

did not mean that the food consumed 

contained adequate nutrition. Daily food 

consumption should be varied and include 

the kinds of staple food, nuts, meat and 

food produced from animals, all kinds of 

vegetables, fruits and fat (Depkes RI, 2011). 

In addition to it, food has to be properly 

processed so as not to ruin the nutrition in 

it.  

The result of this research indicated 

that there was an inverse (negative) effect 

between residential area and the risk of 

undernutrition in infants aged 6-11 months. 

This effect was statistically insignificant. 

This result is in accordance to the previous 

research which was conducted in Jepara, 

West Java in 2009. Its result stated that the 
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residential topography did not make any 

influences to nutritional status on children 

under five (Auliya et al., 2015). 

The result of this research is support-

ed by the previous research conducted by 

Falasifah and Noor (2014). Their findings 

indicated that there were not any 

differences on energy intakes in urban 

group, nor sub-urban group. The result of 

this research indicated a negative 

correlation between residential area and 

undernutrition in infants aged 6-11 months. 

This can be caused by the unhealthy people 

that tend to eat fast food. Besides, nursing 

habit in urban area that has the tendency of 

hiring a nanny may make it possible for the 

cause of undernutrition in children living in 

the urban area. Urban area which is also an 

area for industrial centre may cause 

environmental sanitation to become lesser 

than what considered to be good so as 

increasing the risk of infectious diseases 

which is directly associated with an infant’s 

nutritional status. This is in accordance 

with the statement UNICEF made that 

environmental sanitation influences an 

infant’s nutritional status.  

Based on this research findings, it can 

be concluded that birthweight (OR=8.12; 

95% CI=0.92 to 71.64; p=0.059) and 

complementary food intake (OR=3.93; 955 

CI=1.59 to 9.75; p=0.003) have strong 

correlation to undernutrition in infants 

aged 6-11 months. Exclusive breastfeeding 

(OR= 2.46; 95% CI=1.13 to 5.36; p=0.023), 

paternal education (OR=1.50; 95%CI= 0.61 

to 3.71; p=0.377) and household expenses 

(OR=2.54; 95%CI= 1.03 to 6.28; p=0.43) 

have medium effect. A mother’s MUAC in 

her early pregnancy (OR=1.32; 95% CI= 

0.51 to 3.38; p=0.562) and intra-household 

food allocation (OR=1.84; 95%CI=0.85 to 

4.02; p=0.123) have low effect. Whereas 

maternal education (OR=0.78; 95% CI= 

0.31 to 1.97; p=0.599) and residential area 

(OR=0.82; 95% CI=0.36 to 1.85; p=0.630) 

have negative effect.  
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