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  ABSTRACT 

 
Background: Stunting is the most common 
malnutrition condition found in children around 
the world. Many factors may affect toddler nutri-
tional status and cause stunting in them. They in-

clude genetic factors, family socioeconomic level, 
medical history, and feeding practices. The pre-
sent study aims to determine factors associated 
with stunting in children aged 1 to 5 years.  
Subjects and Method: This was a cross-sec-
tional study. A sample of 109 mothers with child-
ren aged 1 to 5 years was selected by a propor-
tional random sampling. The dependent variable 
was stunting. The independent variables were 
genetic factors, family socioeconomic level, medi-
cal history, and feeding practices. The data were 
collected by questionnaire that has been validat-
ed for contents. The data were analyzed by a 
multiple logistic regression. 
Results: Short maternal height (OR= 9.85; 95% 
CI= 1.05 to 92.19; p= 0.045), short paternal 

height (OR= 1.17; 95% CI= 49.18; p= 0.034), low 
dietary diversity (OR= 4.94; 95% CI= 1.06 to 
22.97; p= 0.042), and low fish consumption 
(OR= 3.52; 95% CI= 1.12 to 11.08; p= 0.031) 
increased the risk of stunting in children. 
Conclusion: Short maternal height, short 
paternal height, low dietary diversity, and low 
fish consumption increase the risk of stunting in 
children. 
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BACKGROUND 

Malnutrition is one of persistent problems in 

children and toddlers around the world that 

is extremely difficult to combat. When Mil-

lennium Development Goals (MDGs) was set 

15 years ago, ending hunger was the first and 

primary goal. However, it apparently remain-

ed an unachieved target in the 2015 MDGs. 

Nutrition is part of the second goal of Sus-

tainable Development Goals (SDGs) which is 

Zero Hunger, specifically strives to end hung-

er and poverty, achieve food security and 

improved nutrition and promote sustainable 

agriculture (UNDP, 2020). 

Stunting is the most common conse-

quence of malnutrition condition in the wor-

ld. According to anthropometric measure-

ments in 2010, based on the latest growth 

standards of WHO, the prevalence of stunt-

ing, underweight, and wasting in children 

aged <5 years remains high (40%, 28% and 

11%, respectively) (Darapheak., et al 2013). 

Globally, approximately 165 million children 

aged <5 suffer from stunting, and 90% of 
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these children live in 36 countries, largely in 

Asia and Africa. Indonesia is ranked fifth 

among countries with the highest burden 

of stunted children. More than one third of 

children aged under five years in Indonesia 

has below average height. The 2018 Basic 

Health Research (Riskesdas) recorded na-

tional stunting prevalence of 30.8%, mean-

ing, around 7 million of Indonesian, or equals 

to one out of three, children, suffer from im-

paired growth (Ministry Of Health, 2018). 

Tuban Regency is one of the regions in 

East Java with a high prevalence of stunted 

toddlers. In 2014, the number of stunted 

children in Tuban reached 36.6%, down to 

31% in 2015 and 28% in 2016 (PSG Jatim, 

2016). Although a downward trend of stunted 

toddlers was observed in the region each 

year, the prevalence of stunted toddlers in the 

last three years in the region is still above the 

prevalence of East Java Province, which 

means this remains a problem for the Tuban 

Regency Government(Ministry Of Health, 

2018). 

Tuban Regency is a coastal area north 

of Java, so it has animal food resources from 

the sea, especially abundant fish. A study by 

Rachim and Pratiwi(2017)shows that a signi-

ficant relationship is found in the consump-

tion of fish species on stunting. Fish con-

sumption in Tuban Regency is still relatively 

low. Where Tuban fish consumption per capi-

ta is only 45,824 tons per year. Lower with 

the need to eat fish per capita which reaches 

52,564 tons per year (East Java Fisheries and 

Maritime Service, 2014). In addition, in Tu-

ban there is a traditional food named ampo. 

The basic ingredients of this food are pure 

clay, without any mixture. Ampo is usually 

consumed as snack. This traditional food is 

mostly consumed by pregnant women who 

crave because it has a distinctive odor. Con-

suming these snacks can also pose risks and 

worries because so far there has been no re-

search on the benefits of ampo for health. 

Stunting has both short-term and long-

term impacts on individuals and society. The 

short-term impacts of stunting are related to 

increased risk of morbidity and mortality due 

to infectious diseases, especially pneumonia, 

diarrhea and immunodeficiency. Stunting is 

one of the main risk factors along with inade-

quate cognitive stimulation, iodine deficiency 

and iron deficiency which results in failure to 

achieve proper child development (Walkeret 

al., 2011). Stunting affects cognitive function, 

memory and locomotor capabilities in the 

brain regions (Ranade et al., 2008). Many 

factors, both direct and indirect, may influ-

ence toddler nutritional status and contribute 

to stunting condition. This study aims to ana-

lyze the impact of genetic factors, sosioecono-

mic factors, medical history, and feeding 

practice on stunting incidence in children 

aged 1-5 years at Wire Primary Health Care  

Tuban Regency. 

 

SUBJECTS AND METHOD 
1. Study Design 

This study was analytic observational in de-

sign with cross-sectional approach. 

2. Population and Sample 

The sample of the study was109 mothers with 

children at Wire Primary Health Care, Tuban 

Regency aged 1 to 5 years. 

3. Study Variables 

The dependent variables were stunting.The 

independent variable wasgenetic factors (ma-

ternal height and paternal height), family so-

cioeconomic level (maternal education, ma-

ternal occupation, family members, family 

income), medical history (birth weight, im-

munization history) and feeding practices 

(breastfeeding history, complementary feed-

ing history, breastfeeding length, dietary di-

versity, feeding frequency, fish consumption, 

ampo consumption) 

4. Operational Definition of Variables 

Maternal height was defined as the actual 

height of mother at this time. 
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Paternal height was defined as the actual 

height of father at this time. 

Maternal education was defined as the 

highest formal education levels attained by 

mother. 

Family size was defined as the number of 

family members and people who live together 

in one house and depend on the same source 

of livelihood and consume food provided 

with family members. 

Family income was defined as the average 

income a family gets per month 

Birth weight was defined as the actual 

weight of the infants at birth. 

Immunization history was defined as 

types of immunizations that have been ob-

tained by children including complete basic 

immunization (BCG, diphteria, Hepatitis B, 

Polio, and Measles). 

History of breastfeeding was defined as 

children received breast milk without any 

supplementary feeding at the age of 0-6 

months 

History of complementary feeding was 

defined as provision of supplementary food 

to children other than breast milk from the 

age of 6 months.  

Duration of breastfeeding was defined as 

the last age for breastfeeding in children. 

Dietary diversity was defined as diversity 

of food groups consumed in one day. 

Feeding frequency was defined as fre-

quency of eating whole foods for toddlers giv-

en in a day. 

Fish consumption was defined as the 

number of fish (gram) consumed by children 

1-5 years per day in a week. 

Ampo consumption was defined as never 

or not eating snacks ampo from birth to cur-

rent age. 

5. Study Instruments 

The researcher conducted direct interviews 

with mothers or families with a child aged 1 

to 5 years while they were filling in the ques-

tionnaire. The height measurement of todd-

lers was performed by the researcher using a 

microtoise for children aged >24 months and 

a baby length board for children aged 24 

months. If children aged <24 months were 

measured standing up, 0.7 cm were added to 

the measurement results. If children aged 

>24 months were measured lying down, 0.7 

cm were deducted from the measurement re-

sults. The results were stated with z standard 

deviation (Z-score) in WHO Height/Age 

chart. Likewise, the height of parentswas 

measured using a microtoise. 

6. Data Analysis 

The data were analyzed using a simple logis-

tic regression with a significance level of 5% 

to determine the impact of those factors on 

stunting incidence in children aged 1 to 5 

years. 

7. Research Ethic 

Ethical clearance was obtained from the Et-

hical Review Board of  Airlangga University. 

 

RESULTS 
1. Sample Characteristics  

The total sample of respondents in this study 

were 109 children. 61.5% of children aged 1 to 

5 years were in the normal category, while 

the rest (38.5%) were in the stunting category 

(Table 1). The characteristics of each factor 

were presented in Table 1. 

Socioeconomic characteristics showed 

that the majority of the mothers (57.8%) had 

lower education and as many as 77.1% 

mothers were a homemaker. In terms of 

family size, the majority of the families 

(63.3%) were the realization of NKKBS (Nor-

ma Keluarga Kecil Bahagia dan Sejah-

tera/Prosperous and Happy Small Family) 

(≤4 persons). The distribution of month fa-

mily income was classified according to the 

minimum wage of Tuban Regency. More than 

half of the families (51.4%) had income below 

the minimum wage.Regarding the immuniza-

tion history, only 2 infants whose basic im-
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munization history was incomplete. The basic vaccine missing was BCG vaccine. 

Table 1. Distribution of stunting incidence in children aged 1 to 5 years 

Characteristics  n % 
Child nutritional status Normal 67 61.5 
 Stunting 42 38.5 
Mother height <155 cm 44 40.4 
 155-160 cm 52 47.7 
 >160 cm 13 11.9 
Father height <155 cm 17 15.6 
 155-160 cm 47 43.1 
 >160 cm 45 41.3 
Mother’s Education Low (<Senior high school) 63 57.8 
 Middle (≥Senior high school) 26 23.9 
 High (College or equivalent) 20 18.3 
Mother’s Job Homemaker 84 77.1 
 Farmer/Fisherperson 4 3.7 
 Labour/Handyperson 3 2.8 
 Trader 6 5.5 
 Civil servants 2 1.8 
 Private employee 7 6.4 
 Other 3 2.8 
Family Size In accordance with NKKBS (≤4 persons) 69 63.3 
 Not in accordance with NKKBS (>4 persons) 40 36.7 
Family Income Low income (<minimum regional wage) 56 51.4 
 High income (≥minimum regional wage) 53 48.6 
Birth Weight <2500 grams 13 11.9 
 ≥2500 grams 96 88.1 
Immunization History Complete basic vaccines 107 98.2 
 Incomplete basic vaccines 2 1.8 
Exclusive breastfeeding 
history 

Exclusive breastfeeding 72 66.1 
Predominant breastfeeding 3 2.8 

 Partial breastfeeding 34 31.2 
Complementary feeding Adequate 98 89.9 
 Inadequate 11 10.1 
Length of breastfeeding  <2 years 42 38.5 
 ≥2 years 67 61.5 
Dietary diversity  Non-nutritious (Skor ≤5) 17 15.6 
 Nutritious (Skor ≥6) 92 84.4 
Feeding frequency ≥3 times per day 73 67 
 <3 times per day  36 33 
Fish consumption Inadequate (<19 grams per day) 34 31.2 
 Adequate (≥19 grams per day) 75 68.8 
Ampo consumption Yes  2 1.8 
 Never 107 98.2 

 

Characteristics of feeding practices 

showed that the majority of the mothers 

(66.1%) gave their children exclusive breast-

feeding. In terms of complementary feeding, 

gave their children exclusive breastfeeding. 

In terms of complementary foods, the majori-

ty of the mothers (89.9%) had adequately 

served complementary foods. In general, 

mothers provided complementary foods in 

the form of instant milk porridge or home-

made porridge mixed with vegetable soup 

and side dishes. The majority of the infants 

(61.5%) were breastfed until the age of ≥2 

years. In terms of fish consumption, 68.8% 
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infants were already given fish in adequate 

portion which was ≥19 grams/day. Further-

more, only 2 infants had eaten ampo in tiny 

portion. Ampo snack was given when the 

children were left with their grandmothers. 

2. The result of multivariate analysis  

Table 2 showed the results of a multiple lo-

gistic regression. Table 3 showed that short 

maternal height (OR= 9.85; 95% CI= 1.05 to 

92.19; p= 0.045), short paternal height (OR= 

1.17; 95% CI= 49.18; p= 0.034), low dietary 

diversity (OR= 4.94; 95% CI= 1.06 to 22.97; 

p= 0.042), and low fish consumption (OR= 

3.52; 95% CI= 1.12 to 11.08; p= 0.031) inc-

reased the risk of stunting in children. 

Table 2. The results of a multiple logistic regression on the determinants of stunting 

Independent Variables OR 
95% CI 

p 
Lower limit Upper limit 

Maternal height (short)  9.85 1.05 92.19 0.045 
Paternal height (short) 7.58 1.17 49.18 0.034 
Dietary diversity (low) 4.94 1.06 22.97 0.042 
Fish consumption (low) 3.52 1.12 11.08 0.031 
Constant 0.07   0.014 
N = 109     
p= 0.050     

 

DISCUSSION 
Maternal height is an intergenerational indi-

cator that links nutrition and maternal and 

child health. The results showed that the 

height of the fathers and the mothers contri-

buted to stunting incidence in children aged 1 

to 5 years. This was in line with the study by 

Sinha et al. (2017) showing that the length-

for-age Z-scores (LAZ) of babies from 

mothers with short stature were significantly 

lower than babies from mothers with a height 

of ≥150 cm. in women with short stature, 

physical mechanisms such as the develop-

ment of the anatomical system of pregnancy 

and the metabolic mechanisms were non-

optimal, for example, low maternal glucose 

levels and reduced protein and energy 

storage. Those things contributed to impaired 

intrauterine development and delayed linear 

growth of infants (Sinha et al., 2017). 

The results were also in line with the 

study by Khatun et al. (2019) in Bangladesh. 

It pointed out that maternal short stature was 

an indicator of cumulative nutritional defici-

encies during the growth period. Poor nutri-

tional status of women during pregnancy 

adversely affected the growth of the placenta, 

which caused inadequate transfer of nutri-

ents to the fetus. Undernutrition in the 

uterus caused epigenetic modification (i.e., 

DNA methylation) to alter fetal programming 

resulting in abnormal fetal growth, and ulti-

mately, low birthweight babies (LBW). LBW 

babies born with nutritional deficiency and 

immature immune system were more suscep-

tible to infections, while infections increased 

the risk of acute malnutrition due to mucosal 

damage, impaired absorption of essential 

nutrients, and weight loss (Khatun et al., 

2019). 

Our study proves that family socioeco-

nomic factors do not have a significant effect 

on stunting in children. Research on socio-

economic factors for the incidence of stunting 

in children remains controversial. Research 

in Kenya shows that mother's education level 

does not affect the nutritional status of 

children. Based on the results of the study the 

majority (84.6%) of mothers/ care givers had 

reached primary education level, 5.0% had 

no formal education, 5.0% had secondary 

education, and only 4.4% had completed 

secondary education. While a significant 

influence was found between two factors, 
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namely marital status and caregiver occupa-

tion (M'Kaibi et al., 2017).Studying Mexico 

show that household per capita income does 

not include factors that influence the nutri-

tional status of children under five, this is 

related to the ability of families in coping 

with difficult environments and further 

microeconomic analysis studies are needed to 

determine this relationship (Reyes et al., 

2014). 

The results of logistic regression analy-

sis in the present study showed that birth 

weight and immunization history did not 

influence stunting incidence in children aged 

1 to 5 years. Teoriticaly, the impact from low 

birth weight will pass onto the next genera-

tion. A study demonstrated that children with 

LBW have a risk of 5.87 times to have stunt-

ing. Birth weight is generally strongly asso-

ciated with fetal, neonatal and post-neonatal 

mortality, infant and child morbidity and 

long-term growth and development. The im-

pact of babies who have low birth weight will 

continue from generation to generation, 

children with LBW will have a lack of anthro-

pometric size on its development (Koetaan et 

al., 2018). Another study in India showed 

that no significant relationship was found 

between the completeness of immunization 

and stunting incidence (Ahsan et al., 2017). 

The results showed that there was no 

correlation between breastfeeding and stunt-

ing incidence in children aged 1 to 5 years. 

Several studies on the relationship of breast-

feeding with nutritional status in children 

have had mixed results. A study in Rwanda 

showed a significant relationship between 

stunting and children who are breastfed. 

Children with breast milk have 0.02 times 

lower risk of having stunting than children 

who do not get breast milk (Habimana and  

Biracyaza, 2016). Another study by Khan and 

Islam (2017) shows different results based on 

the results of the study, a history of exclusive 

breastfeeding is not associated with stunting, 

wasting and underweight. This is quite con-

sistent in previous studies conducted in deve-

loping countries. 

Our study showed that Dietary Diver-

sity had an effect on stunting incidence in 

children aged 1 to 5 years (p<0.0001). The 

probability of stunting in families with low 

dietary diversity score was 0.142 higher than 

families with greater dietary diversity score. 

This was in line with a study in Kenya (2017) 

showing that dietary diversity in families with 

stunted children differed significantly to fa-

milies without stunted children (M'Kaibi et 

al., 2017). Probability of stunting, wasting 

and underweight was found to decrease as 

the number of food groups consumed inc-

reased. Children who did not receiving Mini-

mum Dietary Diversity (MDD) were more 

likely to be stunted and underweight compar-

ed to children who did. Variety of consump-

tion, as a marker of adequacy of micronut-

rients, could increase nutrient density of 

complementary foods, which promoted opti-

mal growth and development of children. Re-

ceiving monotonous and inadequate foods 

could lead to malnutrition, and make child-

ren vulnerable to opportunistic infections 

and severe illness.  

Based on the results, 73.5% of children 

lacking in fish consumption and 22.7% of 

children receiving adequate fish intake 

suffered from stunting. The results of logistic 

regression analysis showed that fish con-

sumption had an effect on stunting incidence 

of children aged 1to 5 years (p<0.0001). The 

probability of stunting was 0.106 higher in 

children lacking fish consumption compared 

to those who ate enough fish. A study in 

Zambia showed that the amount of fish 

consumed by children was correlated with 

stunting in children aged 6-23 months and 

24-59 months.  It showed the length/height-

for-age Z-scores (HAZ) related to fish 

consumption. The majority of children that 

consumed fish were in normal HAZ score 
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range. Logictic regression results show the 

amount of fish consumed by the children 

showed better nutritional results (normal 

HAZ). Small fish species found in developing 

countries have been shown to contain 

micronutrient levels of vitamin A, iron and 

zinc which were very important for children's 

growth and development. Fishes were also 

rich in vitamin B12, which could only be 

found in animal foods and was also essential 

for various functions such as growth func-

tion, brain function, and maintenance of the 

nervous system. Small fishes were an import-

ant source of calcium, a particularly vital 

element for child diet, that were abundantly 

available biologically (Marinda et al., 2018). 

The results showed that ampo snack 

had no contribution to stunting incidence in 

children aged 1 to 5 years. In the present stu-

dy, only two respondents whose children had 

eaten ampo, one of which suffered from 

stunting. The consumption of this snack also 

evoked risks and worries since there was no 

scientific proof of the benefits of ampo for 

health, especially for child nutrition. Now-

adays, ampo is no longer consumed by the 

general public. Most people who still consu-

me ampo were the elderly. The mothers in 

this study said that it was the grandmothers 

who gave to their children, but only in small 

amount since the children refused to eat it. 

The highest OR value is owned by the 

mother's height variable so with this result 

the most cause of stunting is the mother's 

height. Study conducted in Palestine in 2017 

prove that maternal height has a significant 

influence on stunting. Children born to 

mothers whose height is 1.55 to 1.60 m or 

<1.55 m are more likely to experience 

stunting than children born to mothers 

whose height is> 1.60 m. Early life factors 

including poor maternal health and nutrition 

before, during and after pregnancy are 

associated with increased failure of child 

growth. The long-term impact of poor mater-

nal health status, and inadequate nutrient 

supply for the fetus can cause poor growth 

and low birth weight, which can affect the 

health and survival of children (Kishawi et 

al., 2017). 

Our study concludes that genetic 

factors, such as mother height and father 

height, dietary diversity and fish consump-

tion influence stunting incidence in children 

aged 1 to 5 years at Wire Primary Health Care 

,Tuban Regency. In order to combat stunting, 

there is a need for a strategy focusing on 

guiding mothers who have children with 

stunting with the aim of improving the 

quality of feeding practices, especially related 

to dietary diversity and fish consumption. 

Furthermore, interventions that are able to 

overcome the factors are needed such as 

community-based education or a dedicated 

program to expand the knowledge and skills 

of housewives regarding the provision of 

quality nutrition for children. 
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