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ABSTRACT 
 
Background:There is growing evidence of the connections between slow growth in height early in 
life and impaired health and educational and economic performance later in life. Basic Health 
Research (Riset Kesehatan Dasar, Riskesdas) conducted by The Minister of Health in 2010, showed 
that prevalence of stunting in Indonesia was 35.6% of children aged under five years old. This study 
aimed to examine path analysis on the effect of biopsychosocial and economic factors during 
gestational period on the risk of stunting and development in children under five, in Nganjuk, East 
Java. 
Subjects and Method: This was an analytic observational study with case control design.  This 
study was conducted at Bagor Community Health Center, Nganjuk, East Java.  A total sample of 
150 children under five, consisting of 50 stunted children and 100 normal children, was selected 
for this study by  fixed exposure sampling. The dependent variables were stunting and develop-
ment. The independent variables were middle upper arm circumference (MUAC) and family 
support at pregnancy, low birthweight, maternal height, maternal schooling, and family income. 
The stunting was measured by anthropometry (weight for height). The child development was 
measured by Kuesioner Pra-Skrining Perkembangan (KPSP). Other variables were measured by a 
set of questionnaire. The data were analyzed by path analysis. 
Results: Low birth weight had direct negative effect on stunting (b=0.99; p=0.897). Maternal 
height (b=-2.58; p= 0.029), maternal education (b=-1.55; p=0.002), and family income (b=-1.30; 
p=0.002) had direct negative effects on stunting. Low birth weight (b=-0.27; p=0.253) and family 
income (b=-0.007; p=0.976) have negative but statistically non-significant effect on development. 
Maternal education had positive but statistically non-significant effect on development(b=2.16; 
p=0.883). MUAC (b=-4.60; p<0.001) had negative and statically significant effect on low birth 
weight. Family support  had positive but statistically non-significant on low birth weight(b=0.52; 
p=0.492). Maternal height had positive and statistically significant effect on MUAC(b=3.16; 
p<0.001). Family income had positive but statistically non-significant effect on MUAC(b=0.83; 
p=0.253). 
Conclusion: MUAC and maternal education have indirect, negative and statistically significant 
effect on stunting Maternal height, maternal education, and family income, have direct, negative, 
and statistically significant effect on stunting. 
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BACKGROUND 

Growth and development increase rapidly 

at the age of children under five. This 

period is often referred as the "Golden Age" 

phase. At the age of children under five, the 

cognitive, physical, motoric, and psycho-

social aspects of a child develop rapidly 

(Welasasih and Wirjatmadi, 2012). The 
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general factors that affect child develop-

ment are hereditary factors (genetic/ 

congenital factors, gender, race/ethnicity, 

and age). Meanwhile, the environmental 

factors are the gestational period and post-

natal environment. 

Gestational period needs to be consid-

ered in the growth and the development of 

children under five. Problems faced by 

mothers before and during pregnancy will 

increase the risk of stunting in children, 

where babies have short birth lengths and 

slow growth in children under five period 

(Anugraheni, 2012) 

Stunting incidence in children under 

five needs special attention, because it can 

inhibit the physical and mental develop-

ment of children. Stunting is related to an 

increased risk of morbidity, mortality, and 

inhibition of growth in motoric and mental 

abilities. Children under five who experi-

ence stunting are at risk of decreasing of 

intellectual ability, productivity, and incre-

asing the risk of degenerative diseases in 

the future. It is because children who have 

stunting tend to be more susceptible on 

infectious diseases; thus, it will be at risk of 

decreasing the quality of learning in school 

(Yunitasari, 2012). 

Stunting prevalence in Indonesia is 

still high. Based on the Basic Health Re-

search in 2010, the prevalence of stunting 

in Indonesia in 2010 was 35.6%; it mostly 

occured in children aged 2-3 yearsby 41.4% 

from the total number of population of 

stunting children in Indonesia (Basic 

Health Research, 2011). The increase in the 

prevalence of stunting also occurred from 

35.6% (18.5% very short and 17.1% short) in 

2010 to 37.2% (18.0% very short and 19.2% 

short) in 2013.The prevalence rate is still 

above the threshold (cut off) which has 

been agreed universally. It will be a public 

health problem if the prevalence of stunting 

is >20%. It is also considered as severe 

problem if the prevalence of stunting is 30–

39%. In addition, it will be considered as 

serious problem if the prevalence is ≥40% 

(WHO, 2010).  

East Java is one of the provinces with 

high prevalence of stunting in 2015 which 

was 34.8% (East Java Health Office, 2016). 

One of the regencies in East Java which had 

prevalence of stunting with more than 20% 

in 2015 was Nganjuk Regency by 20.66%. 

Besides, Bagor Sub-district in 2015 was a 

sub-district with the highest prevalence of 

stunting in Nganjuk Regency by 26.3% 

(Nganjuk Health Office, 2016). The high 

rate of stunting in children under five in the 

working area of Bagor Community Health 

Center needs special attention, because 

stunting can increase due to unnoticed risk 

factors. 

Biologically, the risk of stunting can 

be caused by genetic factors, because genes 

play a role in body size variations inter indi-

vidual in an ethnic group. It has a high 

effect on growth in the first few years of life 

(Johnston, 2002, in Kusharisupeni, 2004). 

Therefore, parents who are short stature 

have bigger chance to decrease the risk of 

children who are short stature. Biologically, 

the risk of stunting is also caused by prema-

turity, because the infants weight and body 

length are affected by the duration of gesta-

tional age. According to the result of a study 

conducted by Meilyasari (2014), gestational 

age is a risk factor of stunting in children 

aged 12 months. The premature infants 

experience slow growth due to short gesta-

tional age and linear growth retardation in 

the womb. 

This study aimed to examine path 

analysis on the effect of biopsychosocial 

and economic factors during gestational 

period on the risk of stunting and develop-

ment in children under five. 
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SUBJECTS AND METHOD 

This study used an analytic observational 

study with case control design.  This study 

was conducted on September 5-October 10, 

2016, at Bagor Community Health Center, 

Nganjuk. The variables of this study were 

maternal height, Middle Upper Arm Cir-

cumference (MUAC) during pregnancy, 

family support during pregnancy, low birth-

weight, maternal education level, family 

income, children under five development, 

and stunting. The source population of this 

study was children under five in the work-

ing area of Bagor Community Health Cen-

ter, Nganjuk. A total sample of 150 children 

under five was selected by fixed exposure 

sampling, with 1:2 ratio between diseased 

group (case) and non-diseased group (con-

trol). This study used questionairres for 

collecting the data. The data were analyzed 

by path analysis. 

 

RESULTS 

1. Sample characteristics 

The results of the study were obtained from 

50 children under five as subjects (case 

group) who were stunting and 100 children 

under-five as subjects (control group) who 

were non-stunting. The frequency distri-

bution table of the characteristics of subject 

of the study was explained in table 1. 

Table 1. Sample characteristics 
Independent Variable n % 

Stunting incidence 
Stunting 50 33.3 
Non-stunting 100 66.7 

Child development   Appropriate 120 80 
Indecisive  27 18 
Deviate 3 2 

Maternal Height < 145 cm 10 6.7 
≥ 145 cm 140 93.3 

MUAC during pregnancy < 23.5 cm 11 7.3 
≥ 23.5 cm 139 92.7 

Maternal education <Senior High School (Low) 122 81.3 
≥Senior High School (High) 28 18.7 

Family income <Rp 1,411,000/month 71 47.3 
≥ Rp 1,411,000/ month 79 52.7 

Low birth weight < 2500 gram 15 10 

≥ 2500 gram 135 90 
Family support Weak 71 47.3 

Strong 79 52.7 

 

2. Bivariate Analysis 

Table 2. The results of bivariate analysis of biopsychosocial and economic factors 
during gestational period with the stunting incidence 

Variable 
Case Control 

OR p 
n % n % 

Maternal Height     
0.04 <0.001 < 145 cm 1 (10%) 9 (90%) 

≥ 145 cm 99 (70.7%) 41 (29.3%) 
MUAC     

0.25 0.027 < 23.5 cm 4 (36.4%) 7 (63.6%) 
≥ 23.5 cm 96 (69.1%) 43 (30.9%) 

Maternal Education     
0.13 <0.001 

<Senior High School 9 (30%) 21 (70%) 
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≥ Senior High School 91 (75.8%) 29 (24.2%) 
Family Income     

0.27 <0.001 <Rp 1,411,000/month 37 (52.1%) 34 (47.9%) 
≥ Rp 1,411,000/ month 63 (79.7%) 16 (20.3%) 
Low Birth Weight     

2.53 0.083 < 2500 gram 7 (46.7%) 8 (53.3%) 
≥ 2500 gram 93 (68.9%) 42 (31.1%) 
Family Support     

0.52 0.064 Weak 42 (59.2%) 29 (40.8%) 
Strong 58 (73.4%) 21 (26.6%) 

 

Table 3. The results of bivariate analysis of biopsychosocial and economic factors 
during gestational period with the development in children under five  

Variable 

Case  Control  
OR p 

n % n %   

Maternal Height     

2.92 0.102 < 145 cm 4 (40%) 6 (60%) 

≥ 145 cm 26 (18.6%) 114 (81.4%) 

MUAC     

2.48 0.159 < 23.5 cm 4 (36.4%) 7 (63.6%) 

≥ 23.5 cm 26 (18.7%) 113 (81.3%) 

Maternal Education     

8.65 <0.001 <Senior High School 16 (53.3%) 14 (46.7%) 

≥ Senior High School 14 (11.7%) 106 (88.3%) 

Family Income     

1.35 0.462 <Rp 1.411.000/month 16 (22.5%) 55 (77.5%) 

≥ Rp 1.411.000/month 14 (17.7%) 65 (82.3%) 

Low Birth Weight     

0.45 0.174 < 2500 gram 5 (33.3%) 10 (66.7%) 

≥ 2500 gram 25 (18.5%) 110 (81.5%) 

Family Support     

1.14 0.744 Weak 15 (21.1%) 56 (78.9%) 

Strong 15 (19%) 64 (81%) 

 

3. Path Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Path analysis model 



Viridula et al./  Path Analysis on the Effect of Biopsychosocial and Economic 

e-ISSN: 2549-1172(online)  185 

Table 4 The result of path analysis of the biopsychosocial and economic factors 
during gestational period on stunting and child development  

Dependent 
variable  

Independent 
Variable 

Path 
Coeffi-

cient (b) 

(95%) CI 

p Lower 
Limit 

Upper 
Limit 

Direct Effect       

Stunting  Low Birth Weight 0.99 -1.40 1.60 0.897 

  Maternal Height -2.58 -4.91 -2.59 0.029 

  Education  -1.55 1.23 3.09 0.002 

  Income  -1.30 -0.97 0.83 0.002 

Development  Low Birth Weight -0.76 -2.06 0.54 0.253 

 
 Education 2.16 -0.97 0.83 0.883 

  Income -0.07 -0.82 0.80 0.976 

Indirect Effect 
 

     

MUAC  Maternal Height 3.16 1.63 4.68 <0.001 

  Income 0.83 -0.59 2.26 0.253 

Low Birth Weight  MUAC -4.60 -6.34 -2.86 <0.001 

  Family Support 0.52 -0.97 2.01 0.492 

N Observation= 150 

Log likelihood= -398.68 
AIC= 827.36 
BIC= 872.52 

 

DISCUSSION 

1. The correlation between maternal 

height, stunting, and child develop-

ment  

The result of hypothesis testing showed 

that there was a correlation between mater-

nal height and stunting incidence which 

was negative and significant. 

Maternal height is the result of com-

plex interactions between genetic factors 

and environmental factors in their previous 

years. It is also an important factor which 

contributes to the child's height. Mothers 

with shorter stature tend to have stunting 

children. Maternal height is an indicator 

that serves to predict children which affect-

ed by malnutrition (Ramakrishnan, 2004 in 

Levy, 2008). Short maternal body posture 

and poor maternal nutritional status are 

associated with an increased risk of intra-

uterine growth retardation (IUGR) which 

will increase problems of future growth and 

development in children under five (Black 

et al., 2008 and Leary, 2004 in Victora, 

2008). 

The result of hypothesis testing 

showed the indirect correlation between 

maternal height and the development in 

children under five.The indirect effects of 

correlation were the positive effect of corre-

lation between maternal height and MUAC 

and the negative effect of correlation 

between MUAC and low birth weight. 

The incidence of stunting greatly 

affects the social and economic life of the 

community because it is closely related to 

the growth and development of children's 

abilities. A study conducted by Hizni et al 

(2009) found that stunting in children 

under five is significantly associated with 

the development of language skills. Walker 

et al., (2005) stated that stunting can cause 

cognitive development disorders. It has 

proven in a study conducted by Solihin et 

al., (2013) in Bogor which stated that the 

decrease of cognitive test scores significant-
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ly related to nutritional status (height/age) 

in children under five. 

2. The correlation between MUAC 

during pregnancy, stunting, and 

child development 

The result of hypothesis testing showed 

that there was an indirect correlation 

between MUAC during pregnancy and 

stunting incidence. The indirect effects of 

correlation were the negative effect of 

correlation between MUAC during preg-

nancy and low birth weight and the positive 

effect of correlation between low birth 

weight and stunting. It can be concluded 

that there is a correlation between MUAC 

during pregnancy and low birth weight 

which is negative and significant, while a 

correlation between low birth weight and 

stunting incidence is positive and non-

significant. 

The nutritional status in parents, 

especially in maternal during pregnancy is 

strongly related to the stunting incidence. 

According to Proverawati (2009), pregnant 

women at risk of Chronic Energy Deficiency 

(CED) are pregnant women who have Mid-

Upper Arm Circumference (MUAC) less 

than 23.5 cm. The limit for measuring 

MUAC in the women of reproductive age 

group with the risk of CED in Indonesia is 

23.5 cm. If the result of MUAC measure-

ment is less than 23.5 cm, the woman has a 

risk of CED; otherwise, if the result of 

MUAC measurement is more than or equal 

to 23.5 cm, the women has not a risk of 

CED (Supariasa, 2001). Nutritional status 

is a state of adequacy and nutrients use that 

affects a person's health. A person's nutri-

tional status is the result of a balance 

between consumption of food substances 

and person's needs (Francis, 2005). This 

situation affects the fetus she conceived. 

This is in accordance with a study con-

ducted by Francis (2005), which stated that 

the nutritional status of pregnant women 

greatly affects the fetus growth of the fetus 

she is conceived. If the mother's nutritional 

status is normal during pregnancy, she has 

a high possibility of giving birth to a healthy 

baby, with enough months and normal 

weight. 

The result of hypothesis testing 

showed that there was there was indirect 

correlation between MUAC during preg-

nancy and the development in children 

under five at Bagor Community Health 

Center.  

The indirect effects of correlation 

were the negative effect of correlation 

between MUAC during pregnancy and low 

birth weight and the negative effect of 

correlation between low birth weight and 

the development in children under five. It 

can be concluded that there is a correlation 

between MUAC during pregnancy and low 

birth weight which is negative and signifi-

cant, while a correlation between low birth 

weight and the development in children 

under five is negative and non-significant. 

In terms of health and nutrition 

problems, children under five are children 

who are in the golden age that have rapid 

growth and development and susceptible to 

malnutrition. Various factors can affect the 

incidence of stunting. The nutritional status 

of parents, especially maternal nutritional 

status is closely related to the incidence of 

stunting. A study conducted by Zottarelli et 

al., (2007) in Egypt showed that maternal 

height of <150 cm tends to have stunting 

children. 

3. The correlation between family 

support, stunting, and child deve-

lopment  

The result of hypothesis testing showed 

that there was an indirect correlation 

between family support and stunting inci-

dence. The indirect effects of correlation 

were the positive effect of correlation 

between family support and MUAC, the 
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negative effect of correlation between 

MUAC and low birth weight, and the posi-

tive effect of correlation between low birth 

weight and stunting. 

Pregnancy is a crisis for family life 

which is followed by stress and anxiety. 

Changes and adaptations during pregnancy 

are not only felt by the mother, but all 

family members. Therefore, during preg-

nancy, all family members must be 

involved, especially husband. Support and 

affection from family members can give a 

comfort and safety feeling when the mother 

feels scared and worried about her preg-

nancy (Susanti, 2008). 

The result of hypothesis testing 

showed that there was an indirect corre-

lation between family support and the 

development in children under five. The 

indirect effects of correlation were the 

positive effect of correlation between family 

support and MUAC, the negative effect of 

correlation between MUAC and low birth 

weight, and the negative effect of correla-

tion between low birth weight and the 

develo0pment in children under five.  

The psychosocial factors have import-

ant role in the first phase of conception, 

pregnancy, and postnatal in the develop-

ment in children under five. The critical 

period starts from the womb until the age 

of children. Growth and development 

depends on stimulation, support and 

parenting style where the children under 

five live. Stimulation can be used in im-

proving the development of children under 

five, especially in children under five with 

low-educated mothers (Barros et al., 2008) 

4. The correlation between low birth 

weight, stunting, and child deve-

lopment  

The result of hypothesis testing showed 

that there was a direct correlation between 

low birth weight and stunting incidence. 

The direct effect of correlation was the 

positive effect of correlation between low 

birth weight and stunting incidence. It can 

be concluded that there is a direct effect of 

correlation between low birth weight and 

stunting incidence which is positive and 

significant. 

Low birth weight is an indicator of 

public health because it is closely related to 

mortality, morbidity and incidence of mal-

nutrition in the future, such as the stunting 

incidence. Babies born with low birth 

weight are one of the risk factors that have 

contributed to the death of infants especial-

ly in the perinatal period. Babies who have 

low birth weight can experience mental and 

physical disorders in the next age of growth 

and development, so that it requires high 

maintenance costs. 

The result of hypothesis testing 

showed that there was a direct correlation 

between low birth weight and the develop-

ment in children under five at Bagor Com-

munity Health Center, Nganjuk. The effect 

of the correlation was negative, between 

low birth weight and the development in 

children under five. It can be concluded 

that there is a correlation between low birth 

weight and the development in children 

under five which is negative and non-

significant. 

Birth weight is one of the key factors 

of development in all aspects (Zareian et 

al., 2014).It is very useful and important in 

determining and expressing the life expect-

ancy and health factors of children in the 

future. Low birth weight can be associated 

with development, education, and adverse 

behavior in childhood, adolescence, and 

later on. The most important phase in child 

development is the phase of infancy and 

children under five. Children aged 2-5 years 

are in "Golden Age" phase in the develop-

ment process, where the cognitive, physical, 

motoric, and psychosocial aspects of a child 

develop rapidly (Zaveira, 2008). As a result, 
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if they have obstructed development, due to 

the lack of early detection of growth and 

development, the child will not able to 

adjust and do the daily tasks. In addition, it 

also inhibits the academic development of 

children (Krisdiyanto et al., 2013). 

5. The correlation between maternal 

education, stunting, and child 

development  

The result of hypothesis testing showed 

that there was an indirect correlation 

between maternal education and stunting 

incidence through occupation, income, 

MUAC, and low birth weight. 

Education is a way to develop perso-

nality and abilities inside and outside 

school and last a lifetime. The higher the 

level of education, the easier it is for some-

one to determine and receive information. 

The more information received, the more 

knowledge gained about health. Otherwise, 

low education will inhibit the development 

of attitude towards newly introduced 

values. 

The result of hypothesis testing 

showed that there was an indirect correla-

tion between maternal education and the 

development in children under five through 

occupation, income, MUAC, and low birth 

weight. 

Parents with higher education will be 

more understand how to give the best for 

children, such as paying attention to their 

growth. With the high parental education, it 

is expected to have an open minded for 

receiving information, especially informa-

tion about health issues, so that the health 

status will be better. 

6. The correlation between family 

income, stunting, and child deve-

lopment  

The result of hypothesis testing showed 

that there was an indirect correlation 

between family income and stunting 

through MUAC and low birth weight. This 

correlation was negative because most of 

the respondents of the study only work as 

housewives, so that the family income 

comes from the husband's income. The 

total amount of family income is not all 

used to fulfill food needs. There is no ten-

dency that high family income is allocated 

for fulfilling the high food needs, and vice 

versa. There is no tendency that low family 

income is allocated for fulfilling the low 

food needs. Birth weight will affect growth. 

The result of hypothesis testing 

showed that there was an indirect correla-

tion between family income and the deve-

lopment in children under five through 

MUAC and low birth weight. Development 

relates to the increase of mental status 

which is all related to nutritional status, 

motoric skills, verbal skills, socialization, 

and independence. Based on study con-

ducted by Rukmana and Indawati (2014), it 

was found that there is a correlation 

between socio-economic conditions inclu-

ding income for the development in 

children under five. 

There is a direct and indirect corre-

lation between biopsychosocial and econo-

mic factors during gestational period on the 

stunting incidence and development in 

children under five at Bagor Community 

Health Center, Nganjuk. 
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