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  ABSTRACT 

 
Background: A child will come into toddler 
phase which is the rapid growth and development 
phase. It turns children into one of the groups 
that vulnerable to suffer from under nutrition. 
The data of Riskesdas (Basic Health Research) in 
2018 indicates that the percentage of malnutri-
tion and under nutrition in Indonesia is 17.7%, in 
which the number is still higher than the target of 
National Medium Term Development Plan 2019 
which is 17%. The study aimed to analyzes factors 
that affect nutritional status of children aged 6 – 
59 months in Surabaya, East Java.  
Subjects and Method: This was a cross sec-
tional study conducted at 25 integrated health 
posts (posyandu) in Surabaya, East Java, from 
August to September 2019. A sample of 200 
children aged 6 – 59 months was selected by stra-
tified random sampling. The dependent variable 
was nutritional status (weight for age). The in-
dependent variables were history of exclusive 
breastfeeding, history of low birth weight (LBW), 
maternal educational level, maternal knowledge, 
maternal occupation, family income, and envi-
ronmental hygiene and sanitation. The data were 
collected by questionnaire and analyzed by a 
multiple logistic regression run on Stata 13. 

Results: Poor nutritional status increased with 
the history of LBW (b= 5.29; 95% CI= 1.87 to 
6.72; p= 0.003) and poor environmental hygiene 
and sanitation (b= 3.35; 95% CI= 0.77 to 5.94; p= 
0.011). Poor nutritional status decreased with 
maternal educational status ≥Senior high school 
(b= -2.81; 95% CI= -5.24 to -0.38; p= 0.023), 
high maternal knowledge (b= -2.68; 95% CI= -
5.01 to -0.35; p= 0.024), and high family income 
(b= -3.37; 95% CI= -6.04 to -0.71; p= 0.013). 
Conclusion: Poor nutritional status increases 
with the history of LBW and poor environmental 
hygiene and sanitation. Poor nutritional status 
decreases with maternal educational status ≥se-
nior high school, high maternal knowledge, and 
high family income.  
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BACKGROUND 

Mothers and children in the family compo-

nent are the most vulnerable groups. It is 

related with pregnancy, childbirth and 

puerperium phase on mothers and growth 

and development phase on children (Riyadi, 

2016).  

Children will come into toddler phase 

which is a rapid growth and development 

phase and become one of groups that is 

vulnerable to suffer from under nutrition in a 

community group (Istiany A, 2013). 

Under nutrition among children under 

five leads to very harmful impacts namely 

mailto:trianaulfanuraziza@gmail.com


Aziza et al./ Contextual Effect of Integrated Heath Post on Nutritional Status 

www.thejmch.com  79 

educed immune system so that they are easily 

getting infectious diseases, reduced body en-

durance, reduced IQ, low cognitive compe-

tence and it even leads to death. Nutritional 

issues especially among children under five 

are affected by a lot of factors, both internal 

and external factors. Some internal factors 

that may affect the nutritional status of 

children under five are food digestibility 

score, health status, condition of infection, 

age, history of complementary food, and 

others. Whereas the external factors among 

others are amount of family income, level of 

maternal education, level of maternal know-

ledge, whether working mothers or not, num-

ber of family members and others (Adriani, 

2016). 

 

SUBJECTS AND METHOD 
1. Study Design 

This was an analytic observational study with 

a cross sectional design. The study was 

conducted at 25 integrated health posts, in 

Krembangan and Pabean Cantika sub-dis-

tricts, Surabaya, East Java, from August to 

September 2019. 

2. Population and Sample 

Population in the study was mothers whose 

babies aged 6 – 59 months who dispersedly 

live around 25 Posyandu. A sample of 200 

children aged 6-59 months was selected for 

this study by stratified random sampling. 

3. Study Variables 

The dependent variable was nutritional sta-

tus (weight for age). The independent varia-

bles were maternal education, maternal 

knowledge, maternal occupation, family in-

come, LBW, exclusive breastfeeding, and 

environmental hygiene and sanitation. 

4. Operational Definition of Variables 

Maternal education based on mothers’ 

highest level of formal education when the 

study was conducted. The data were collected 

by questionnaire. The measurement scale 

was categorical.  

Maternal occupation was maternal acti-

vities who worked outside the house to earn 

income excluding their regular household 

chores. The data were collected by question-

naire. The measurement scale was cate-

gorical.  

Maternal knowledge was measured by 

recognizing the level of maternal knowledge 

about the fulfillment of balanced nutrition for 

children under five and nutritional status of 

children under five. The data were collected 

by questionnaire. The measurement scale 

was continuous and transformed into dicho-

tomous. 

Family income was measured by calcula-

ting the total income obtained by a family, in 

form of average income in the last 6 months. 

The data were collected by questionnaire. 

The measurement scale was continuous and 

transformed into dichotomous. 

History of LBW was a history of a baby 

born weighed less than 2,500 grams. The da-

ta were collected by questionnaire. The mea-

surement scale was continuous and trans-

formed into dichotomous. 

Exclusive breastfeeding was a history of 

breastfeeding in exclusive manner which is 

giving a baby aged 0 – 6 months only breast 

milk without any complement. The instru-

ment was questionnaires. The data scale used 

was continuous and was modified into di-

chotomy to facilitate data analysis. 

Environmental hygiene and sanitation 

understood the effort of disease prevention 

that emphasize on the effort of environmen-

tal health and healthy and clean behavior. 

Continuous and transformed into dichoto-

mous. 

Nutritional Status was measured by an-

thropometry based on weight for age. Data 

collection was conducted by using weight 

scale and growth chart. The measurement 

scale continuous and transformed into dicho-

tomous. 
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5. Data Analysis  

Sample characteristics in continuous data 

were described in mean, minimum, and ma-

ximum. Sample characteristics in continuous 

data were described in frequency (n) and 

percent (%). Bivariate analysis was perfor-

med by Chi-square. Multivariate analysis was 

performed by multilevel multiple logistic re-

gression. 

6. Research Ethic 

The study was conducted based on research 

ethics, namely informed consent, anonymity, 

confidentiality, and research ethics. The 

research ethics was obtained from Dr. Moe-

wardi Hospital, Surakarta, Central Java, with 

No.941/-VII/HREC/2019. 

 

RESULTS 
1. Sample Characteristics  

Sample characteristics in continuous data 

was presented in Table 1. 

2. Univariate analysis 

Table 2 indicates that 67% mothers had edu-

cation ≥Senior high school, 76% mother were 

unemployed, and 60% had good knowledge. 

As many as 87.0% children had normal birth 

weight and 84% had normal nutritional 

status (weight for age). 

 

Table 1. Sample characteristics (continuous data) 

Variables n Mean SD Minimum Maximum 

Income (in million rupiah) 200 3.94 2.99 1.5 20 
Maternal knowledge 200 34.30 6.05 8 40 
Environmental Hygiene 200 53.02 6.58 20 60 

 

Table 2. Sample characteristics (categorical data) 
Variable Frequency (n) Percentage (%) 

Maternal Education   
<Senior high school 66 33.0 
≥Senior high school 134 67.0 
Maternal Occupation   
Homemaker/work at home 152 76.0 
Work outside 48 24.0 
Maternal knowledge   
Insufficient 80 40.0 
Sufficient 120 60.0 
Income   
Low 92 46.0  
High 108 54.0 
History LBW   
Normal birth weight 174 87.0 
Low birth weight 26 13.0 
Exclusive breastfeeding   
Yes 100 50.0 
No 100 50.0 

Hygiene and sanitation   

Good 107 53.5 
Poor 93 46.5 
Nutritional Status    
Normal 168 84.0 

Under nutrition 32 16.0 

 

 



Aziza et al./ Contextual Effect of Integrated Heath Post on Nutritional Status 

www.thejmch.com  81 

3. The result of multilevel multiple 

logistic regression  

Multivariate analysis used multilevel multiple 

logistic regression and analyzed by using Sta-

ta 13. Multivariate analysis examined the ef-

fect of more than 1 independent variables 

toward 1 dependent variable. Table 3 indica-

ted that maternal education, maternal know-

ledge, maternal occupation, family income, 

history of LBW, exclusive breastfeeding, and 

environmental hygiene and sanitation were 

associated with nutritional status (weight for 

age).  

LBW (b= 5.29; 95% CI= 1.87 to 6.72; p= 

0.003) and poor environmental hygiene and 

sanitation (b= 3.35; 95% CI= 0.77 to 5.94; p= 

0.011) increased the risk of underweight in 

aged 6-59 months. 

Maternal education ≥Senior high school 

(b= -2.81; 95% CI= -5.24 to -0.38; p= 0.023), 

employed mothers (b= -1.09; 95%CI= -3.88 

to 1.69; p= 0.443), good maternal knowledge 

(b= -2.68; 95% CI= -5.01 to -0.35; p= 0.024), 

high family income (b= -3.37; 95% CI= -6.04 

to -0.71; p= 0.013), and non-exclusive breast-

feeding (b= -1.53; 95% CI= -3.99 to 0.92; p= 

0.220) decreased the risk of underweight in 

aged 6-59 months. Posyandu had contextual 

effect on child nutritional status (weight for 

age) with intra-class correlation (ICC)= 

17.58%. 

 

Table 3. Multilevel multiple logistic regression analysis about factors that affect 
nutritional status of children under five 

Variable b 
(95%) CI 

p Lower 
Limit 

Upper 
Limit 

Fixed Effect     
Maternal education (≥Senior high school) -2.81 -5.24 -0.38 0.023 
Unemployed mother -1.09 -3.88 1.69 0.443 
Maternal knowledge (good) -2.68 -5.01 -0.35 0.024 
Family income (≥Rp 3,800,000) -3.37 -6.04 -0.71 0.013 
Low birth weight 5.29 1.87 6.72 0.003 
Exclusive breastfeeding (no) -1.53 -3.99 0.92 0.220 
Hygiene and sanitation (poor) 3.35 0.77 5.94 0.011 
Random Effect     
Strata posyandu Var (Constanta) 0.25 0.02 6.53  
ICC 17.58%    
LR test vs. Linear regression 0.168    

 

1. The effect of maternal educational 

on nutritional status (weight for 

age) 

Level of education closely related with one’s 

level of intelligence in adapting with her envi-

ronment (Vollmer et al., 2017). 

Education of a mother gives positive 

effect on the quality of care given to her 

children, since women is the holder of main 

duty in children health care. Mother with 

high education may use health facilities more 

effectively and interact well with health wor-

kers (Dessie et al., 2019; Corsi et al., 2016). 

Education also affects children’s growth 

and development since highly educated mo-

thers give more stimulus to their children so 

that positively affects gross motor develop-

ment of children under 2 years old (Kusuma 

et al., 2017). 

Highly educated mothers can commu-

nicate better with their children therefore 

mother understand what their children need 

and desire. As the result highly educated 

mothers are more able to cope with children’s 

appetite (Osguei et al., 2019; Makoka et al., 

2015). 
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2. The effect of maternal occupation on 

nutritional status (weight for age) 

Eshete et al. (2017) in her study conveys that 

the status as working mothers does not turn 

into significant factor toward nutritional sta-

tus of children under five since even though 

mothers work outside the house, while 

mothers are working the care and nurture of 

their children are substituted by nanny (care-

giver). While mothers are working, they still 

can ensure children’s’ safety and develop-

ment so that children still feel that they are 

given attention and mothers will not miss to 

recognize child growth and development. 

Working mothers have better control 

toward food related with the increasing ac-

cessibility and affordability toward various 

types of foods (Renzaho et al., 2018). 

In addition to accessibility toward food, 

working mothers also have wider knowledge 

about health and good nutrients for children 

and are able to directly implement it to 

children. It is related with maternal commu-

nication frequency with other people. Work-

ing mothers are more communicative and 

easier to receive information from outside, 

and more able to filter good information from 

the less one for their children’s health (Alder-

man and Headey, 2017; Miller et al., 2017). 

3. The effect of maternal knowledge on 

nutritional status (weight for age) 

Dessie et al. (2019) reveals that the level of 

maternal knowledge is directly proportional 

with the level of maternal education. If the 

level of maternal education is low, the mater-

nal knowledge turns to be less excellent since 

mothers without formal education experience 

or ones with low educational level have limi-

ted knowledge and information access espe-

cially in this term are nutritional fulfillment, 

providing good food intake, and also the 

limited knowledge about parenting style. 

Maternal ability to process received in-

formation, the method to filter good infor-

mation from the less one, obtaining skills, 

and good parenting behavior toward their 

children, are all affected by the level of ma-

ternal knowledge. Well educated and know-

ledgeable women will not doubt and be afraid 

to use healthcare facilities, interact and com-

municate more effectively with professional 

health workers in accordance with children’s 

health condition. In addition, well-educated 

and knowledge able mothers also tends to be 

able to maintain the cleanliness of the en-

vironment (Pal et al., 2017). 

4. The effect of family income on nutri-

tional Status (weight for age) 

High amount of income in a family usually 

affects the amount and varieties of menu in 

the household. The higher the income of a 

family, the more able the family to consume 

various varieties of food so that the food in 

the household has high variety (Mutisya et 

al., 2015). 

Variety in the menu is proven to be 

closely related with children’s nutritional 

status, especially toddler phase in which it is 

the phase to identify different kinds of food. 

If children are accustomed to consume a 

great deal of kinds of food, their nutrient 

needs will tend to be fulfilled compared to 

children who are constantly given only cer-

tain variety of food.  

Furthermore, children who are given 

different varieties of food since early age will 

be familiar and recognize which food to be 

more desired and increase appetite. In addi-

tion to have more varied diet, families with 

high economy are likely to have more access 

to health care service, and better environ-

mental condition (Mahmudiono et al., 2018). 

5. The effect of history of low birth 

weight on nutritional status (weight 

for age) 

Low birth weight is one of the most import-

ant variables that affect the nutritional status 

of children aged 0 – 59 months. Low birth 

weight leads to the increased risk of morbi-
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dity and mortality on children as the result of 

under nutrition (Khaing et al., 2019). 

Low birth weight increases the risk of 

under nutritional status on children because 

of increased vulnerability of children with 

LBW toward infectious diseases such as 

diarrhea, respiratory tract infection and the 

increased risk of complication such as jaun-

dice, anemia, chronic lung disorder, and 

more vulnerable to suffer from decreased 

appetite compared to children with normal 

birth weight. Higher morbidity is indicated in 

groups of toddlers with history of LBW 

(Khanal et al., 2014). LBW also increase the 

risk of mortality by 20 times compared to 

infants with normal birth weight (Rahayu et 

al., 2018). 

6. The effect of history of exclusive 

breastfeeding on nutritional status 

(weight for age) 

The result of the study indicated that children 

without the history of exclusive breastfeeding 

have lower log odd to be undernourished 

compared to toddlers with history of 

exclusive breastfeeding. It is caused by the 

range of toddlers’ age in the study was quite 

wide that was between 6 up to 59 months, it 

means there are a lot of causal factors that 

may happen during the age range that lead 

toddlers with history of exclusive breast-

feeding during 0 – 6 month are still at risk 

for suffering from under nutrition. Those fac-

tors may be because toddlers who are exclu-

sively breastfed up to 6 months old, are keep 

on breastfed with delayed initiation of com-

plementary food. 

Delayed initiation of complementary 

food may 5 times increase the risk of under 

nutrition (Rose et al., 2016). Another factor is 

that within the range of 6 – 59 months of age 

there is a period when toddlers are at high 

risk for suffering from diarrhea and the 

diarrhea incident affects toddlers’ weight. 

The high incident rate of diarrhea is related 

with baby’s age that is between the ranges of 

6 -12 months of age, in which within the 

range of age those babies have started to get 

complementary food in addition to breast 

milk. These children start to actively move so 

that it increase the risk to make contact with 

bacteria and germs (Tamimi et al., 2016). 

Another causal factor is because of 

several reasons usually children who are not 

breastfed exclusively will be bottle-fed by 

using formula milk. Breastfeed and formula 

milk is the main source of protein during 

childhood. Babies who are fed with formula 

milk are estimated obtain 66 – 70 % more 

protein (gram per kilogram of body weight) 

compared to breastfed babies within the first 

6 months of their life. It results in babies who 

are fed with formula milk having more 

weight compared to exclusively breastfed 

babies therefore it affects the nutritional 

status of toddlers especially weight for age 

(Wright et al., 2016). 

7. The effect of hygiene and sanitation 

on nutritional status (weight for 

age) 

Toddlers who live in environment with poor 

hygiene and sanitation will often undergo 

morbidity and infection incidents. The most 

frequent infection among children who live in 

environment with poor clean water access, 

sanitation and hygiene are diarrhea and pa-

rasite infection.  

The frequent exposure to diarrhea and 

parasite infection will lead to Environmental 

Enteropathy (EE). EE is the inflammation 

condition inside children’s intestines marked 

by atrophy on Villi, hyperplasia, increased 

permeability, cell inflammation, and mal-

absorption. The incidents of diarrhea and EE 

among children are the connecting factors 

between poor environmental hygiene and 

sanitation with under nutritional status. 

Diarrhea and parasitic worms lead to nutri-

tion loss and the nutrition intake will be di-

verted instead of for the growth and de-

velopment, the nutrition is diverted to 
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immune system to fight the infection (Crane 

et al., 2015; Rah et al., 2015). 

Children who live in environment with 

clean water access, good sanitation and live 

in a family that is familiar with washing 

hands undergo better development such as 

reduced risk of infection incidents, reduced 

risk of inflammation, and increased social 

interaction, and increased synaptic connec-

tion and myelin sheaths in central nerve sys-

tem, that may give good impact to children 

development  (Tofail et al., 2018; Rose et al., 

2016). 

8. The effect of integrated health post 

on nutritional status (weight for 

age) 

Maternal satisfactory toward healthcare fa-

cilities greatly depends on the service quality, 

infrastructures, mileage from home, clean-

liness and aesthetics of healthcare facilities 

(Creanga et al., 2017). Mothers who feel satis-

fied will show positive toward the benefits of 

Posyandu’s activities. The main reason of 

mothers to come to posyandu especially for 

mothers with positive attitude is to monitor 

children’s weight and nutritional status that 

their children’s growth can always be optimal 

(Nazri et al., 2016). 

One of the efforts to improve the quality 

of healthcare service is by improving access 

and community participation toward the faci-

lity so that community can also receive the 

benefit of the healthcare facility and im-

proving their health status (Rahayu et al., 

2019). It is because Posyandu is the health-

care facility used to identify and conduct 

early detection toward the growth and deve-

lopment of children under five (Pangestu et 

al., 2017). 
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