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ABSTRACT 

 
Background: The interaction between infections and malnutrition has been recognized as a 
vicious cycle. Repeated diarrhoeal illnesses as well as other common childhood infections 
progressively altered the normal growth trajectories of children. This study aimed to analyze the 
effects of diarrhea and lifelong determinants on the incidence of stunting in children under two 
years in Kupang. 
Subjects and Method: This was a case control study conducted in 25 integrated health posts in 
Alak and Oebobo Subdistricts, in Kupang, East Nusa Tenggara, from November December 2018. A 
sample of 200 children under two years was selected by multi-stage random sampling. The 
dependent variable was stunting. The independent variables were diarrhea, birth length, parental 
income, maternal education, exclusive breastfeeding, maternal height, maternal mid-upper arm 
circumference (MUAC), complementary feeding, maternal hygiene practice, and sanitation. The 
data were collected by questionnaire and analyzed by path analysis. 
Results: Stunting prevalence in Kupang was 30.5%. The risk of stunting was directly decreased by 
appropriate complementary feeding (b= -1.97; 95% CI= -3.55 to -0.39; p= 0.014), good hygiene 
practice (b= -4.38; 95% CI= - 6.63 to -2.12; p<0.001), good sanitation (b= -2.32; 95% CI= -4.00 to 
-0.64; p= 0.007), and birth length ≥48 cm (b= -2.22; 95% CI= -3.74 to -0.69; p= 0.004). The risk 
of stunting was directly increased by diarrhea (b= 2.55; 95% CI= 1.01 to 4.09; p= 0.001). It was 
indirectly affected by parental income, maternal education, exclusive breastfeeding, maternal 
height, and maternal MUAC at pregnancy. 
Conclusion: The risk of stunting is directly decreased by appropriate complementary feeding, 
good hygiene practice, good sanitation, and birth length ≥48 cm. The risk of stunting is directly 
increased by diarrhea. It is indirectly affected by parental income, maternal education, exclusive 
breastfeeding, maternal height, and maternal MUAC at pregnancy. 
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BACKGROUND 

Stunting illustrates the occurrence of long-

standing nutritional problems. Globally, in 

2017, there are 150.8 million or 22.2% of 

children under the age of 5 experience stun-

ting (WHO/UNICEF/World Bank, 2018). 

In Indonesia, the stunting prevalence is 

estimated to reach 30.8%. This makes 

Indonesia one of the countries with a high 

prevalence of stunting and indicates that 

there is still a high chronic nutrition pro-

blem in the community (Riskesdas, 2018; 

WHO, 2012; Ministry of Health, 2018). 

East Nusa Tenggara is a province in 

Indonesia with the highest percentage of 

stunting occurrences among toddlers, 

which is 42.6% in 2017. This figure actually 

increases when compared to 2016, which 
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was 38.75% (Riskesdas, 2018; Ministry of 

Health, 2018). Stunting in infants is a 

picture of a disturbance in the first 1,000 

days of birth. The 2018 Basic Health Re-

search Report shows an increase in the 

prevalence of Indonesian patients aged 0-

23 months with short (very short and very 

short) nutritional status from 21.7% in 2016 

to 29.9% (Riskesdas, 2018; RI Ministry of 

Health, 2018). 

The province of East Nusa Tenggara 

has a high prevalence of stunting in child-

ren aged 0-23 months at 29.8%. According 

to the East Nusa Tenggara health office, the 

percentage of stunting in children aged 0-

23 months in Kupang, which is the capital 

city of the NTT province, is 25% (NTT 

Health Office, 2018). 

Various problems can be caused from 

children who experience stunting, including 

minimizing the possibility of survival, dis-

ruption of body metabolism, reduced cogni-

tive and physical development, reduced 

productive capacity and poor health. Stun-

ting children cannot optimize their growth 

and development, these effects provide 

long-term effects that will affect throughout 

the life of the child (UNICEF, 2013; 

Ministry of Health, 2016; WHO, 2014). 

Stunting is a result of inadequate 

nutrition and recurrent infection attacks 

during the first two years of life (WHO, 

2014; Brinkman et al., 2009). The case-

control study conducted in southern Ethio-

pia shows that exposure to diarrheal 

disease is a factor that is significantly asso-

ciated with stunting (Batiro, et al, 2017). 

Children who suffer from diarrhea will 

experience malabsorption of nutrients, 

during diarrhea appetite will decrease with 

decreasing absorption of nutrients from the 

intestine and if not immediately followed 

up and balanced with appropriate intake 

will occur failure to grow (Desyanti and 

Nindya, 2017; Tomkins & Watson, 1989 in 

Jamro, et al, 2012). 

Diarrhea itself is the number one 

cause of death in infants and toddlers 

(Indonesian Ministry of Health, 2013). 

Indonesia's health profile in 2017 shows the 

incidence of diarrhea in Indonesia amount-

ing to 7,077,299 and cases handled by 

60.4%. In NTT Province, the incidence of 

diarrhea recorded was 142,757 with 32.3% 

of cases handled. This makes NTT one of 

the provinces with a low percentage of cases 

of diarrhea handling (Ministry of Health, 

Republic of Indonesia, 2018). Based on 

data from Kupang health service in 2017, 

diarrheal diseases are among the 10 most 

diseases in Kupang. The monthly recapitu-

lation results in 2017 show the incidence of 

diarrhea in infants amounting to 4,263 

cases. One of the causes of diarrhea events 

is sanitation and clean water (Budhathoki, 

et al, 2016; Rahman, et al, 2016). 

According to UNICEF (2013), the 

interaction between malnutrition and 

infection will create a dangerous cycle that 

has the potential to worsen disease condi-

tions and nutritional status. This is caused 

by the loss of fluid and electrolytes, loss of 

appetite, the body is difficult to absorb 

nutrients so that growth is hampered 

(Batiro, et al, 2017; Ministry of Health 

Republic of Indonesia, 2016). 

Kupang as the capital of East Nusa 

Tenggara Province has various advantages 

in terms of health facilities, availability of 

foodstuffs and so on, but this is not a gua-

rantee that Kupang is free from nutritional 

problems, especially in children under two 

years. The still high incidence of stunting in 

the capital indicates that nutrition pro-

blems in the community have been going 

on for a long time and have not been fully 

resolved (City of Kupang Health Office, 

2018). Therefore, the researchers intend to 

examine the effect of diarrhea and lifelong 
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determinants on the incidence of stunting 

in children under two years in Kupang. 

 

SUBJECTS AND METHOD 

1. Study Design 

This study used an observational analytic 

design. The approach is done in a case 

control. This study was conducted in 25 

posyandu in Alak and Oebobo Sub-districts, 

Kupang, from November to December 

2018. 

2. Population and Samples 

The source population in this study was all 

children aged 6 - 23 months in the Alak 

sub-district and Oebobo sub-district in 

Kupang City. The samples studied were 200 

research subjects. 

3. Study variables 

The dependent variable in this study is 

Stunting. The independent variables in this 

study are parental income and maternal 

education, maternal height, maternal 

MUAC during pregnancy, maternal hygiene 

practices, basic sanitation, birth length, 

diarrhea, exclusive breastfeeding and 

complementary feeding. 

4. Operational Definition of Variables 

Stunting is defined as a nutritional status 

that is classified as short based on 

indicators of body length according to age 

using z-score WHO 2005 standard. The 

measuring instruments used were length 

board / infantometer with continuous scale, 

then converted into dichotomies for data 

analysis needs with code 0 for normal 

babies and 1 for stunting babies. 

Mother's education is defined as the 

highest formal school experience that is 

followed or pursued based on the last 

diploma obtained by the mother. The mea-

suring instrument used was an individual 

questionnaire with a categorical scale. Code 

0 is if the subject has a basic education 

(elementary and junior high school or 

equivalent) and 1 is if the subject is highly 

educated (high school or equivalent and 

college). 

Parental income is defined as the total 

income of the father and mother received in 

the form of money from work in 1 month. 

The measuring instrument used was in the 

form of a parent income questionnaire with 

a continuous scale, which then was convert-

ed into a dichotomy for data analysis needs 

with code 0 for low income (< minimum 

wage) and 1 for high income (≥ minimum 

wage). 

Birth length is defined as the length of 

the baby's body at birth which is measured 

in the first hour of birth, expressed in centi-

meters (cm) and recorded in the MCH/ 

KMS book. The measuring instruments 

were individual questionnaires (seen from 

the MCH / KMS book) on a continous scale 

which then was converted into dichoto-

mous for data analysis needs with code 0 

for short (<48 cm) and 1 for normal (≥ 48 

cm). 

Diarrhea is defined as a disease that 

has been suffered in the form of defecation 

amounting to 3 or more times for 24 hours 

with flaccid consistency to liquid which 

occurs more than 2 times in the last 6 

months. The measuring instrument used 

was diarrheal disease questionnaireswith a 

categorical scale with code 0 for not 

diarrhea and 0 fordiarrhea. 

The practice of maternal hygiene is 

defined as the actions of mothers to main-

tain children's hygiene and health, inclu-

ding hand washing practices, food sanita-

tion, nail hygiene and home environment in 

order to achieve children's physical and 

psychological well-being. The measurement 

scale was dichotomous for data analysis 

needs with code 0 for the hygiene whichis 

lacking (score <mean) and 1 for hygiene 

which is good (score ≥ mean). 

Basic sanitation is defined as a house-

hold sanitation facility that includes the 
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provision of clean water, defecation facile-

ties, waste management facility and house-

hold waste. The measuring instrument used 

was in the form of a basic scale continuous 

sanitation questionnaire which was then 

changed to a dichotomy for data analysis 

needs with code 0 for lacking sanitation 

(<mean) and 1 forgood sanitation (≥ mean). 

Exclusive breastfeeding is defined as 

giving only breast milk to babies from birth 

to 6 months of age. The measuring instru-

ment used was an exclusive breastfeeding 

questionnaire with a categorical scale 

withcode 0 for not exclusive breastfeeding 

and 1 for exclusive breastfeeding. 

Complementary feeding is defined as 

the practice of providing food / drinks other 

than breast milk by the mother or caregiver 

to toddlers. The measuring instrument used 

was in the form of a continuous scale MP-

ASI questionnaire which was then changed 

to a dichotomy for data analysis needs 

withcode 0 forlacking (score <mean) and 1 

for good (score ≥ mean). 

Maternal height is defined as the 

maternal linear body size measured from 

toe to head in centimeters (cm). The mea-

suring instrument used was in the form of 

an individual questionnaire (seen from the 

MCH handbook) with a continuous scale 

which was then converted into a dichotomy 

for the needs of data analysis with code 0for 

short (<150cm) and 1 for normal ((150cm). 

Maternal MUAC during pregnancy is 

defined as a measure of the upper arm cir-

cumference of the mother during preg-

nancy measured by using a measuring tape 

made of fiberglass expressed in units of 

centimeters (cm) and recorded in the MCH 

book. The measurement scale was dichoto-

mous, coded 0 for <23.5 cm and 1 for ≥ 

23.5 cm. 

5. Data Analysis 

Data analysis in this study employs path 

analysis with the STATA program 13. Path 

analysis is used to determine the magnitude 

of the influence of other variables, both 

direct and indirect effects. The steps in ana-

lyzing the data using path analysis include 

model specifications, model identification, 

model suitability, parameter estimation, 

and model specification. 

6. Research Ethics 

The research ethics used in this study is the 

approval sheet by the research subjects, 

without names, confidentiality, benefits, 

and approval of ethical feasibility (Ethical 

Clearance) from the Health Research Ethics 

Commission of the Faculty of Medicine, 

SebelasMaret University. 

 

RESULTS 

1. Sample Characteristics  

Table 1 shows the characteristics of the 

research subjects. The age characteristics of 

the study subjects were mostly 13-23 

months, namely 108 subjects (54%) and the 

gender characteristics of the study subjects 

were mostly women, namely 102 subjects 

(51%). 

Table 1. Sample Characteristics  
Characteristics n % 
Children Age   
6-12 92 46.0 
13-23 108 54.0 
Gender   
Male 98 49.0 
Female 102 51.0 

 
2. Univariate Analysis 

Table 2 shows that children with short birth 

lengths were 65 subjects (32.5%) while 

children with normal birth lengths were 135 

subjects (67.5%). Maternal height (<150cm) 

were 33 subjects (16.5%) while mothers 

with normal height (≥150cm) were 167 

subjects (83.5%). The mother had a basic 

education with 91 subjects (45.5%) while 

the higher educated mothers numbered 109 

subjects (54.5%). Parents with low income 
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amount to 104 subjects (52%) while high- income parents have 96 subjects (48%). 

Table 2. Univariate Analysis  
Variable n % 
Stunting   
Not Stunting 139 69.5 
Stunting 61 30.5 
Birth Length   
Short 65 32.5 
Normal 135 67.5 

Maternal height   
Short 33 16.5 
Normal 167 83.5 

Maternal education   
Low 91 45.5 
High 109 54.5 

Parental Income   
Low 104 52.0 
High 96 48.0 

Exclusive Breastfeeding   
Not exclusive 33 16.5 
Exclusive 167 83.5 

Complementary   
Poor 86 43.0 
Good 114 57.0 
Diarrhea Cases   
No 131 65.5 
Yes 69 34.5 

Maternal hygiene practices   
Poor 97 48.5 
Good 103 51.5 

Basic Sanitation   
Poor 96 48.0 
Good 104 52.0 
Maternal MUAC   
< 23.5 59 29.5 
≥ 23.5 141 70.5 

 
Non-exclusive breastfeeding amounts 

to 33 (16.5%) while exclusive breastfeeding 

amounts to 167 subjects (83.5%). Inappro-

priate complementary feeding was 86 

(43%). Diarrhea was experienced by 69 

subjects (34.5%). The practice of hygiene of 

mothers was 97 (48.5%) while the practice 

of maternal hygiene was 103 (51.5%). Poor 

basic sanitation is 96 subjects (48%) while 

good basic sanitation is 104 subjects (52%). 

Materna MUAC at pregnancy <23.5 cm was 

59 (29.5%) while maternal MUAC at 

pregnancy ≥23.5 cm were 141 (70.5%). 

 

3. The results of path analysis 

Figure 1 depicted path analysis model with 

estimation. Figure 1 showed that measured 

variable was 11, endogenous variable was 8, 

and exogenous variable was 3. The degree 

of freedom (df)= 38 (over-identified).  

Table 3 showed the results of path 

analysis. Appropriate complementary feed-

ing reduced the risk of stunting (b = -1.97; 

95% CI = -3.55 to -0.39; p = 0.014). 

Good maternal hygiene reduced the 

risk of stunting (b = -4.38; 95% CI = -6.63 

to -2.12; p <0.001). 
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Good basic sanitation affects reduced 

the risk of stunting (b= -2.32; 95% CI= -

4.00 to -0.64; p= 0.007). 

Child's birth length was associated 

with stunting. Birth length ≥48 cm reduced 

the risk of stunting (b= -2.22; 95%CI=-3.74 

to 0.69; p=0.004). 

The incidence of recurrent diarrhea 

affected the risk of stunting. Children who 

experienced recurrent diarrhea increase the 

risk of stunting b=2.55; 95% CI=1.01 to 

4.09; p=0.001). 

Mothers who gave exclusive breast-

feeding could increase the provision of good 

complemenary food (b=1.39; 95% CI= 0.51 

to 2.28; p=0.002).  

Parents income affected the provision 

of complemenary food. Parents who have 

high income would increase the provision 

of complementary feeding (b=1.81; 95% 

CI= 1.16 to 2.46; p<0.001).  

 
Figure 1. Structural Model with Estimate 

 
Maternal hygiene practice affected the 

risk of diarrhea. Mothers who have good 

hygiene practice would decrease the risk of 

recurrent diarrhea in children (b=-1.83 95% 

CI=-2.65 to -1.01; p<0.001) 

The  provision of complemenary food 

affected the risk of diarrhea. The provision 

of good complemenary food would decrease 

the risk of recurrent diarrhea in children 

(b=-0.89; 95% CI= -1.68 to -0.09; p= 

0.028). 

Basic sanitation affected the risk of 

diarrhea in children. Family who have good 

basic sanitation decreased the risk of 

recurrent diarrhea in children (b=-1.73; 

95% CI= -2.57 to -0.88; p<0.001.) 

Basic sanitation affected maternal 

hygiene practice. Good basic sanitation 

increased good maternal hygiene practice 

to the children (b=1.50; 95% CI= 0.80 to 

2.20; p<0.001). 

Maternal education affected maternal 

hygiene practice. Highly-educated mothers 

increased good maternal hygiene practice 

(b=0.88; 95% CI= 0.18 to 1.58; p=0.014) 

Maternal height affected child birth 

length. Maternal height ≥150 cm increased 

the likelihood of having children with birth 

length of ≥48 cm (b=2.03; 95% CI= 1.08 to 

2.98; p<0.001). 

Maternal MUAC affected children’s 

birth length. Mothers with MUAC ≥ 23.5 

increased the likelihood of having children 
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with birth length of ≥48 cm (b= 1.97; 95% 

CI= 1.24 to 2.70; p<0.001). 

Parental income affected basic sanita-

tion. High income increase the likelihood of 

good basic sanitation (b=4.10; 95% CI= 

3.20 to 5.00; p<0.001) 

Parental income affected maternal 

MUAC. High income increased the likeli-

hood of maternal MUAC ≥ 23.5 cm (b= 

1.75; 95% CI= 1.03 to 2.47; p<0.001) 

Maternal education affected family 

income. Highly-educated mothers increase 

the likelihood of high family income (b= 

3.58; 95% CI= 2.75 to 4.41; p<0.001). 

Table 4. The Results of Path Analysis  

DependentVariable  
 

Independent Variable  b 
CI 95% 

p Lower 
Limit 

Upper 
Limit 

Direct Effect       
Stunting  Complementary Food -1.97 -3.55 -0.39 0.014 
Stunting  Maternal hygiene 

practices 
-4.38 -6.63 -2.12 <0.001 

Stunting  Basic sanitation -2.32 -4.00 -0.64 0.007 
Stunting  Diarrhea 2.55 1.01 4.09 0.001 
Stunting  Birth Length -2.22 -3.74 -0.69 0.004 
Indirect Effect       
Complementary Food  Exclusive breastfeeding 1.39 0.51 2.28 0.002 
Complementary Food  Parents income 1.81 1.16 2.46 <0.001 
Diarrhea  Complementary Food -0.89 -1.68 -0.09 0.028 
Diarrhea  Basic sanitation -1.73 -2.57 -0.88 <0.001 
Diarrhea  Maternal hygiene 

practices 
-1.83 -2.65 -1.01 <0.001 

Maternal hygiene 
practices 

 Basic sanitation 1.50 0.80 2.20 <0.001 

Maternal hygiene 
practices 

 Maternal education 0.88 0.18 1.58 0.014 

Basic sanitation  Parents income 4.10 3.20 5.00 <0,001 
Birth Length  Maternal height 2.03 1.08 2.98 <0,001 
Birth Length  Maternal MUAC during 

pregnancy 
1.97 1.24 2.70 <0,001 

Maternal MUAC 
during pregnancy 

 Parents income 1.75 1.03 2.47 <0.001 

Parents income  Maternal education 3.58 2.75 4.41 <0.001 
Number of obs = 200 
Log likelihood = -699.50884 

 

DISCUSSIONS 

1. Stunting prevalence 

Based on the results of this study, the 

prevalence of stunting in children under 

two years old in Kupang was 30.5%. This 

finding was slightly higher compared to the 

prevalence of stunting in children 0-23 

months old according to the East Nusa 

Tenggara health service, which was 25%.  

2. The effect of diarrhea on the inci-

dence of stunting  

The result of this study showed that there 

was an effect of diarrhea on the incidence of 

stunting. Children who experienced recur-

rent diarrhea can increase the incidence of 

stunting. This study was in line with a study 

by Batiro et al. (2017) which showed that 

exposure to diarrheal disease was one of the 

factors which significantly associated with 
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stunting. The results of a study conducted 

by Desyanti and Nindya (2017) also 

explained that toddlers who often expe-

rience diarrhea in the last 3 months have a 

risk by 3,619 times to have stunting. 

Stunting was the result of inadequate 

nutrition and recurrent infection attacks 

during the first two years of life (WHO, 

2014; Brinkman et al., 2009). Children 

suffering from diarrhea would experience 

malabsorption of nutrients, during the 

diarrhea, they would lose their appetite 

with decreased absorption of nutrients 

from the intestine and if it was not imme-

diately followed up and balanced with the 

appropriate intake, the failure of growing 

would occur (Desyanti and Nindya, 2017; 

Tomkins and Watson, 1989 in Jamro, et al, 

2012). 

3. The effect of basic sanitation on 

the incidence of stunting 

The result of this study showed that there 

was an effect of basic sanitation on the 

incidence of stunting. Households that have 

good basic sanitation can reduce the risk of 

stunting. This result was in line with the 

study conducted by Torlesse et al. (2016), 

which stated that household sanitation and 

drinking water treatment were strong 

predictors of stunting in children aged 0-23 

months old in Indonesia. Children from 

households that did not have good water 

and sanitation facilities were at a higher 

risk for stunting (Merchant et al., 2003; in 

cahyono, 2016). This study was also rele-

vant to the study of Sulaiman, et al., (2018) 

in North Sudan, which stated that the risk 

of stunting was higher among children who 

live in poor household sanitation. 

Good sanitation was very important in 

reducing morbidity and mortality, espe-

cially in toddlers who were still vulnerable. 

A study conducted in India stated that 

household access to toilet facilities was 

associated with a reduced likelihood of 

stunting 16–39% in children aged 0–23 

months old (Rah, et al, 2015). Children in 

households with access to high-quality 

sanitation were 13% less likely to suffer 

from diarrhea in the short term, and almost 

27% were less likely to become stunted 

(Fink et al, 2011). 

Safe water prevented the development 

of water-borne diseases, and sanitation and 

hygiene can affect the health and nutrition 

status of children (Hunter et al., 2010; in 

kavosi et al., 2014). More evidences showed 

that there was a relationship between child-

ren's linear growth and sanitation practices 

in the children's house (Aguayo & Menon, 

2016) 

Mbuya and Humphrey (2016), sug-

gested to conduct baby-WASH intervention 

(improved sanitation and water, hand 

washing with soap, ensuring clean toys and 

the environment for providing baby food 

and food hygiene) to prevent oral trans-

mission that occurred in the first two years 

from a child's life, as an effort to reduce 

global stunting. 

4. The effect of maternal hygiene 

practice on the incidence of 

stunting 

The result of this study showed that there 

was an effect of maternal hygiene practice 

on the incidence of stunting. Good maternal 

hygiene practices can reduce the risk of 

stunting in children. These results were in 

line with several studies which stated that 

there was a significant relationship between 

the practice of hygiene and the incidence of 

stunting (Desyanti & Nindya, 2017; Niga & 

Purnomo, 2016). Children who were cared 

for with poor hygiene would be at risk of 

stunting by 4.808 times greater than child-

ren who were nurtured with good hygiene 

(Desyanti & Nindya, 2017).  

Mother/caregiver hygiene practices 

such as washing hands with soap before eat 

or after defecation were associated with a 
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15% reduction in the risk of stunting (Rah 

et al, 2015). WASH influenced the stunting 

through direct biological mechanisms by 

reducing the risk of symptomatic and asym-

ptomatic enteric infections and by social 

and economic mechanisms (Cumming & 

Cairncross, 2016). 

The protective effect of maternal/ 

nanny hygiene practices was stronger when 

accompanied by better household access to 

water and toilet facilities. Efforts to im-

prove the practice of hand washing from 

mothers/caregivers and children were very 

important to prevent diarrhea and other 

infections among children, which in turn 

can contribute to the reduction of stunting. 

This effort must be accompanied by con-

crete actions to improve household water 

and sanitation conditions (Rah et al., 2015). 

5. The effect of birth length on the 

incidence of stunting 

The result of this study showed that there 

was an effect of birth length on the 

incidence of stunting. Children with normal 

birth length (≥ 48cm) reduce the incidence 

of stunting. This study was in line with a 

study in Indonesia (Schmidt et al., 2002), 

which stated that the length of a newborn 

was a strong determinant of the body 

length of a child at 12 months old compared 

to other factors studied (de Onis & Branca, 

2016).  

Similar results were also shown by 

research conducted by Ayuningrum (2017) 

and Indriyani (2018), which stated that 

birth length was significantly associated 

with the incidence of stunting, where child-

ren born with a body length of <48cm can 

increase the risk of stunting. Birth growth 

deficits significantly increased the risk of 

stunting for up to 2 years of life and 

contributed to short stature and increase 

the risk of future chronic diseases (Aryas-

tami et al, 2017). 

6. The effect of complementary feed-
ing on the incidence of stunting 

The result of this study showed that there 

was an effect of complementary feeding on 

the incidence of stunting. Provision of good 

complementary food would reduce the risk 

of stunting in children. This was in line with 

the research conducted by Humphrey, et 

al., (2018) which stated that the inter-

vention of supplementary feeding increased 

linear growth and reduced stunting by 21%. 

Complementary feeding interventions have 

a significant relationship to linear growth 

and the intervention of complementary 

feeding also has an impact on the growth of 

children aged 6-23 months old in low and 

middle income countries (Panjwani & 

Heudkamp, 2017).  

A study in Ethiopia suggested that 

mothers with obstructed children have 

breastfeeding practices and complementary 

feeding that were worse and less responsive 

than caregivers with children who were not 

hampered (Abebe et al., 2017). Children 

under the age of 2 years old also have high 

nutritional needs to support growth and 

development. Babies need complementary 

foods with a high nutrient density (the 

amount of each nutrient per 100 kcal) than 

adult diet. Babies must receive the most 

nutrient-rich foods in the household. 

Increased intake of nutrient-rich foods, as 

well as increased practice of providing 

complementary foods can improve the diet 

during the first 1000 days of life (Dewey, 

2013; Vitta and Dewey 2013; in dewey, 

2016). 

The age period of 6 to 24 months old 

was one of the most critical periods for 

linear growth and was a period of peak 

stunting prevalence in developing count-

ries, due to the high demand for nutrients 

and the limited quality and quantity of 

complementary foods. Supplementary feed-

ing refer to the timely introduction of safe 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cumming%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27187910
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and nutritious food in addition to sustain-

able breastfeeding (Shrimpton et al., 2001; 

Dewey et al., 2008; WHO, 2003; in Pren-

dergast & Humphrey, 2014). In addition to 

the variety of nutrients in complementary 

food, the time to start the complementary 

feeding also need to be considered. Starting 

the complementary feeding at the right 

time has a positive effect on child’s develop-

ment. Children who did not receive comple-

mentary foods in time were more likely to 

be obstructed compared to children who 

received complementary foods at 6 months 

old (Abeway, et al., 2018). 
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