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ABSTRACT

Background: Stunting is a form of malnutrition
that has an impact on decreased learning achie-
vement, motor and mental development and
intellectual. Exclusive breastfeeding is a perfect
nutrition for the First 1,000 Days of Life for nor-
mal growth. Maternal nutritional status also
plays an important role for the success of breast-
feeding whose indicators are measured by the
duration of exclusive breastfeeding and the nutri-
tional status of children. Adequacy of zinc is an
important micronutrient during the child's
growth period to prevent growth failure. This
study aimed to analyze the association between
exclusive breastfeeding, maternal nutritional sta-
tus, maternal zinc intake, and stunting in infants
aged 6 months.

Subjects and Method: This was cross sectional
study conducted in the 3 areas of community He-
alth Center, Jember Regency. The subjects of the
study were infants aged 6 month and 115 mo-
thers. Infants were selected by cluster sampling
and simple random sampling for each area. The
zinc intake data was obtained by the 24 hours
Recall. Body Mass Index was used to obtain
maternal nutritional status data. The stunting
data measured by microtoise. The other data
were collected by questionnaire. The data were
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analyzed by path analysis.
Results: Exclusive breastfeeding (b = - 0.61;

95% CI = -1.42 to 0.21; p = 0.143) and maternal
zinc intake (b =-0.04; 95% Cl = 1.35t0 0.58; p =
0.436) directly decreased the risk of stunting in
infants. Maternal BMI indirectly affected the risk
of stunting in infants through exclusive breast-
feeding

Conclusion: Exclusive breastfeeding and
maternal zinc intake directly decrease the risk of
stunting in infants. Maternal BMI (Body Mass
Index) indirectly affect to the risk of stunting in
infants through exclusive breastfeeding.
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BACKGROUND

According to UNICEF (2013), stunting is a
nutritional problem in the world, especially
in poor and developing countries. According
to Banerjee and Chattopadhyay (2019), mal-
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nutrition is still the highest health problem in
developing countries. There is 22.2% of stun-
ting in the world. In 2017, more than a half of
stunting children came from Asia (56%). The
highest percentage was in South Asia by
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58.7% (UNICEF et al., 2018). Indonesia is
one of the states of Southeast Asia with a
stunting prevalence by 29.6% (9.8% of
infants was very short and 19.8% of infants
was short) (Ministry of Health, 2018).

Besides, the stunting prevalence in East
Java was 26.7% (7.9% was very short and
18.8% was short). In Jember Regency, the
stunting prevalence in 2017 has reached
17.73% (Primary Data, 2018).

WHO 2010 has a limit for the stunting
problems with no more than 20% (Izwardy,
2018). It has been achieved by Jember Re-
gency. However, the preventive actions are
still being carried out to prevent an increase
of stunting in the next year. It aims to reduce
the effect of stunting that is directly related to
an increase in morbidity and mortality, stun-
ted mental growth (UNICEF, 2013), inap-
propriate motor development (Septiawahyu-
ni and Suminar, 2019), decreased learning
achievement of children (Picauly and Toy,
2013), risk of being susceptible to non-com-
municable diseases (Souganidis, 2012), and
decreased intellectual ability and risk of
degenerative diseases (Kusuma and Nur-
yanto, 2013). In addition, it inhibits econo-
mic growth and decreases the work produc-
tivity; as a result, it causes in intergenera-
tional poverty (TNP2K, 2017).

Stunting largely occurs due to inade-
quate nutrition during the first 1,000 days of
life (WHO, 2014). Therefore, it is important
to pay attention to the patterns of infant feed-
ing during the period of 1000 days of life
starting from conception to the second year
which has a significant effect on infant
growth (Uwaezuoke et al., 2017). Breast milk
is an ideal and balanced nutrition according
to the infant needs during the first 6 months
of life (Ferreira et al., 2013).

Exclusive breastfeeding can reduce
stunting (Kumar and Singh, 2015; Lestari et
al., 2018). According to Muldiasman et al.
(2018), late initiation of early breastfeeding
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will increase the risk of stunting by 1.3 times
higher.

WHO recommends exclusive breast-
feeding for 6 months. Breast milk is the per-
fect nutrient for linear growth. Based on the
global level, the coverage of exclusive breast-
feeding is still 30%, while the WHO target in
2025 related to the level of exclusive breast-
feeding in the first 6 months of life is 50%
(WHO, 2018). At the national level through
the Health Profile in 2016, the exclusive
breastfeeding coverage was still below the
target by 29.5% (Ministry of Health, 2017).

The provincial level in East Java,
coverage of exclusive breastfeeding has al-
most reached the target by 74% (target 77%).
In 2016, the coverage of exclusive breast-
feeding in Jember region has reached the tar-
get (80%) by 83.37% (DHO, 2016). However,
in 2017, the prevalence of coverage decreased
by 69.43% (Primary Data, 2018). There was a
decrease in exclusive breastfeeding coverage
from the previous year by 13.97%. Therefore,
there are still problems with exclusive breast-
feeding in Jember Regency. It can increase
the incidence of stunting. Besides, it indirect-
ly affect children's development.

The nutritional status of breastfeeding
mothers plays an important role for the suc-
cess of breastfeeding. The indicators are mea-
sured by the duration of exclusive breast-
feeding and infant growth (Syafiq et al,
2015).

Adequacy of zinc is one of the im-
portant things during the infant growth pe-
riod. If there is zinc deficiency, the growth
failure will occur (Roohani et al., 2013). Besi-
des, infant development is also affected by
higher mineral intake in the composition of
breast milk (Huang et al., 2016). Zinc is a mi-
neral that is very important for the linear
growth of infants. It is because there is an
association between the increase of IGF-1 and
zinc mineral (El-Farghali et al., 2015).
According to De Onis (2011), early detection
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on stunted linear growth is very important to
provide more timely and effective intervene-
tions in preventing malnutrition. In order to
prevent further severity, the researcher wan-
ted to analyze the association between exclu-
sive breastfeeding, maternal nutritional sta-
tus, and maternal zinc intake and stunting in
infants aged 6 months. It is expected that this
study can produce data in order to improve
the quality of human resources.

SUBJECTS AND METHOD

1. Study Design

This study used a cross sectional design in
the 3 areas. There were Sumbersari, Kaliwa-
tes, and Patrang Community Health Centers.
This study was conducted in February to
March 2019.

2. Population and Sample

The subjects of the study were infants aged 6
months and 115 mothers. The population of
the study was 127 infants using Finite Popu-
lation. A sample of 96 infants was selected for
this study. The estimated dropout was 20%,
so that the sample was 115 infants. The sam-
ple was collected by cluster sampling tech-
nique. In addition, simple random sampling
was used to collect the sample in each region.
3. Study Variables

The dependent variable was stunting. The in-
dependent were exclusive breastfeeding,
maternal nutritional status, and maternal
zinc intake.

4. Operational Definition of Variables
Exclusive breastfeeding was breast milk
that was given to babies from birth until aged
6 months without adding and/or replacing
with other food or drinks. Measuring instru-
ments using questionnaires and Card toward
Health (Kartu Menuju Sehat) book. Data of
exclusive breastfeeding were obtained by
interview method. The measurement scale
was a dichotomy. Code 0 was for exclusive
breastfeeding and 1 was for non-exclusive
breastfeeding.
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Maternal nutritional status was a phy-
siological condition of the body which was a
result of food consumption and nutrients in
the body. It was measured by anthropometry
of body weight and height. In addition, it was
interpreted based on BMI. It used weight
scale and microtoise. Data of maternal nutri-
tional status were obtained by direct mea-
surement. The measurement scale was conti-
nuous, but it was changed to dichotomy to
analyze the data. Code 0 was for normal
nutrition (BMI 18.5 to 25 kg weight /m2
height and 1 was for abnormal nutrition (BMI
<18.5 kg weight/m2 height).

Maternal zinc intake was the amount of
zinc-containing food in each menu consumed
using Estimated Food Record procedure. It
was converted in grams through the Nutri
survey application. Measuring instruments
using a questionnaire. Zinc intake data ob-
tained by 24-hour recall method. The mea-
surement scale was continuous, but it was
changed to dichotomy. Code 0 was for ade-
quate nutritional intake if > 77% of RDA (15
grams/day), and 1 for inadequate zinc intake
if < 77% of Recommended Dietary Allowan-
ces (RDA) (15 grams/day).

Stunting was a measure of body length with
a unit of cm. It was interpreted using a graph
of body length growth according to age and
sex of the infants. The measuring instrument
was meter in cm. Data of zinc intake status
were obtained by direct measurement me-
thod with supine infants. The measurement
scale was continuous, but it was changed to
dichotomy. Code 0 was for non-stunting (> -
2SD) and 1 was for stunting (<-2SD).

5. Data Analysis

The characteristics of continuous data were
described in n, mean, SD, min, and max. The
characteristics of categorical data were des-
cribed in n and percentage. The association
of the variables were analyzed by path analy-
sis.
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6. Research Ethic

This study has been approved by Health
Research Ethics Committee Universitas Sebe-
las Maret No.410/UN27.6/KEPK/2019 on gth
January 2019.

RESULT

1. Sample Characteristics

Table 1 showed the average of maternal age
was 27 years. The youngest age was 19 years
and the oldest age was 39 years. The average
of maternal nutritional status was 20.20 kg
weight/m2 height with a minimum BMI by
15.56 kg weight/m2 height and a maximum

BMI by 25.00 kg weight/ m2 height. The
average of maternal zinc intake was 7.66
grams/day with a minimum intake by 4.52
grams/day and a maximum intake by 17.22
grams/day. The average of the infants’ body
length was 62.39 cm with a minimum length
by 55 cm and a maximum length by 72.5 cm.
The number of baby girls was more (62%)
than baby boys (53%).

The number of babies who were given
exclusive breastfeeding was more (73%) than
babies who were not given exclusive breast
feeding (42%). The result can be seen in
Tables 1 and 2.

Table 1. Sample characteristics (continuous data)

Variable N Mean SD Min Max

Maternal age (year) 115 27.43 3.95 19.00 39.00

Maternal nutritional status (kg BW/m2) 115 20.20 2.46 15.56 25.00

Maternal zinc intake (gram) 115 7.66 2.46 4.52 17.22

Body length (cm) 115 62.39 3.04 55.00 72.50

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

Sex Male 62 53.9
Female 53 46.1

Exclusive breastfeeding Non-exclusive breastfeeding 42 36.5
Exclusive breastfeeding 73 63.5

2. The result of bivariate analysis
The distribution of the association between
exclusive breastfeeding, maternal nutritional
status, maternal zinc intake and stunting in
infants aged 6 months can be seen in Table 3.
The result of bivariate analysis exp-
lained that infants with exclusive breast-
feeding had stunting by 5/100 times compa-
red to infants with non-exclusively breast
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feeding (OR=0.45; p=0.045). Breastfeeding
mothers with abnormal nutritional status
had stunting by 3.27/100 imes compared to
mothers with normal nutritional status
(OR=3.27; p=0.002). Inadequate zinc intake
in breastfeeding mothers was 7/100 times
compared to adequate zinc intake (OR=0.70;
p=0.612), but it was statistically no sig-
nificant.
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Table 3. The results of bivariate analysis

Stunting
Variable Non- Stunting Total OR p
stunting
n % n % n %
Exclusive breastfeeding
Non-exclusive breastfeeding 16 38.1 26 61.9 42 100 0.45 0.045
Exclusive breastfeeding 42  57.4 31 42.5 73 100
Maternal nutritional status
(kg weight/m?2 height)
Normal 36 65.5 19 34.5 55 100 3.27 0.002
Not normal 22  36.7 38 63.3 60 100
Maternal zinc intake (gram)
Sufficient 11 45.8 13 54.2 24 100 0.70 0.612
Insufficient 47 517 44 48.4 91 100

3. Path Analysis

The process of data used STATA. Based on
path analysis on the result of the study, the
following results are obtained. Model specifi-
cation described the association between va-
riables in detail. There were four measure-
ment variables, namely exclusive breastfeed-
ing, maternal nutritional status, maternal
zinc intake, and stunting.

The result of Path Analysis showed
that exclusive breastfeeding reduced the risk
of stunting, but it was statistically non-sig-
nificant. Infants aged 6 months who got ex-
clusive breastfeeding had logodd ("risk") of
stunting by 0.6 lower than non-exclusive
breastfeeding, but it was statistically non-sig-
nificant (b=-0.6; 95% CI -1.42 to 0.21;
p=0.143).

Table 4. The results of path analysis

BMI of breastfeeding mothers <18.5
kg/m2 height increased the risk of stunting.
Infants aged 6 months with breast feeding
mothers with abnormal nutritional status
(BMI <18.5 kg weight / m2 height) had log
odd ("risk") of stunting by 1.14 units higher
than good nutritional status (b=1.14; Clg5
0.35 t0 1.93; p=0.005).

Maternal zinc intake was directly
associated with the decrease of the risk of
stunting, but it was statistically non-signifi-
cant. Zinc intake that was fulfilled in mothers
had log odd ("risk") of stunting by 0.4 lower
than non-exclusive breastfeeding, but it was
statistically non-significant. There was an
indirect association between maternal BMI
through exclusive breastfeeding, but it was
statistically significant

95% CI
Dependent Variable Independent Variable b Lower Upper
Limit  Limit p

Direct Association
Stunting Exclusive Breastfeeding -.06 -1.42 0.21 0.143

Maternal Body Mass Index 1.14 0.35 1.93 0.005

Zinc intake -.04 -1.35 0.58 0.436
Indirect Association
Exclusive Breastfeeding Maternal Body Mass Index -.08 -1.56 0.00 0.050

N observation= 115
Log likelihood= -146.92761
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Figure 1. Path analysis model on stunting as the dependent variable

Description:
EBF: Exclusive Breastfeeding
BMI: Body Mass Index

DISCUSSION

1. The association between exclusive
breastfeeding and stunting in in-
fants aged 6 months

Breast milk is the ideal nutrition to support

the health, growth and infant development

optimally; as a result, it is important to give
exclusive breastfeeding for the first 6 months

of life (IDAI, 2010; Sulistyoningsih, 2010;

Ferreira et al., 2013).

There is a significant difference
between exclusive and non-exclusive breast-
feeding with the linear growth of children
(Chika et al., 2014). Breastfeeding is stated to
be exclusive if children under five only get
breast milk without any additional food or
drink from birth to aged 6 months (Zogara et
al., 2016). Infants who get exclusive breast-
feeding have 1.62 times greater chance of get-
ting normal growth (Fitri et al., 2014).

The result of path analysis showed
that the association between exclusive breast-
feeding and stunting was statistically non-
significant. However, there was a direct asso-
ciation between exclusive breastfeeding and
stunting. Infants with exclusive breastfeeding
would have the risk of stunting by 0.6 lower
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than non-exclusive breastfeeding. This is in
line with a study conducted by Rakhmahayu
et al. (2019) that infants who get exclusive
breastfeeding have the risk of stunting by
2.04 lower than infants who do not get exclu-
sive breastfeeding. It is supported by Fitri et
al. (2014); Kuchenbecker et al. (2015) and
Uwiringiyimana et al. (2019) that exclusive
breastfeeding in the first 6 months can
reduce the risk of stunting. Infants with
exclusive breastfeeding have the lower risk of
stunting by 3.27 times (Abubakar et al.,
2010). Itis because breast milk contains anti-
bodies and calcium content. In addition,
breast milk also has high bioavailability, so
that it can be optimally absorbed, especially
in bone formation (Almatsier, 2009).
Besides, there is growth hormone
which can increase the growth process of the
baby's digestive system and protect the baby
against bacteria and viruses (Kismul et al.,
2017). Infants who do not exclusively
breastfed will have a risk of stunting by 4.9 to
6.54 times. It is associated with the incidence
of infectious diseases such as diarrhea that is
more commonly occur in infants under 6
months who are given other food besides
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breast milk. Infectious diseases cause decrea-

sed appetite, decreased absorption of nut-

rients and increased catabolism, so that the
nutrients are insufficient to support growth

(AL-Rahmad et al., 2013; Lestari et al., 2018).

Breast milk has a better availability of
nutrients in the process of digestion, absor-
ption, and metabolism of body cells. Poly
Unsaturated Fatty Acid (PUFA), especially
AA and DHA are the structural components
of cell membranes and the precursors of
thromboxane, prostaglandin, and leukotriene
(Ambartsumyan and Clark, 2008).

An adequate supply of PUFA ensures
optimal growth and development (Keim et
al., 2012); (Glaser et al., 2011). Besides, oli-
gosaccharides in breast milk also play a role
in infant growth (Alderete et al., 2015; Char-
bonneau et al., 2016). Glutamine content also
positively affects the length of the baby's
body (Larnkjaer et al., 2016).

A balanced diet for breastfeeding
mothers is important to do; it aims to take
care the infants’ health through the ideal
breast milk content (Erick, 2012; Selimouglu,
2013).

The statistically non-significant asso-
ciation in exclusive breastfeeding and stun-
ting could be caused by the small number of
subjects in the study. As a result, the p value
was non-significant. There might be a signi-
ficant association between exclusive breast-
feeding and stunting, but it was not identi-
fied.

2. The association between breastfee-
ding mother nutritional status and
stunting in infants aged 6 months

Based on the result of the study, there was a

direct association between nutritional status

of breastfeeding mothers and stunting. In-
fants aged 6 months with breastfeeding mot-

hers with abnormal nutritional status had a

risk of stunting by 1.14 units higher than nor-

mal nutritional status. It is in line with Kaur

and Sen (2017) and Ayuningrum et al. (2017)
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that maternal nutritional status will affect the

nutritional status of the child; therefore, it

significantly affects the infant growth (Soi et

al., 2006).

It is supported by Rahayu et al. (2018)
that infants with mothers who are mal-
nourished have a risk of stunting by 8.87
times higher than mothers with good
nutrition.Maternal nutritional status will
determine the quantity and quality of dairy
products that indirectly play a role in deter-
mining the nutritional status of children
(Nadimin et al., 2010; Syafiq et al., 2015).

The lower the nutritional status of
breastfeeding mothers, the lower the lac-
tation performance. As a result, it increases
the risk of child morbidity (Demissie et al.,
2003). According to Irawati et al. (2003),
mothers with underweight nutritional status
have a risk of unsuccessful breastfeeding by
2.26-2.56 times compared to breastfeeding
mothers with normal nutritional status.
Therefore, the unsuccessful exclusive breast-
feeding will affect their child's nutritional
status.

3. The association between maternal
zinc intake and stunting in infants
aged 6

Zinc is one of the minerals that is very nee-

ded by breastfeeding mothers. Breast milk

has a very good zinc bioavailability. However,
the zinc content decreases after breastfeeding
for the first 6 months (Hardinsyah and Supa-

riasa, 2016).

Therefore, the need for zinc increases
during breastfeeding compared to during
pregnancy. According to Huang et al. (2016),
higher mineral intake in the composition of
breast milk can affect the infants’ growth and
development. It is because according to
Tanumihardjo et al. (2016), zinc intake has
an association with the increase of growth
hormone (IGF-1) or cell replication and the
development of immune responses. As a
result, if zinc intake is inadequate, there will
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be growth disturbance and an increase of the
risk of child morbidity.

Zinc (trace element) is the second ele-
ment that play the most important role for
humans. However, it cannot be stored in the
body, so it is necessary to do regular intake in
its fulfillment (Fallah et al., 2018). Based on
the result of the study, there was a direct
association between zinc intake and the risk
of stunting for infants aged 6 months, but it
was statistically non-significant. It is in line
with Sundari and Nuryanto (2016), that there
is no significant association between zinc
intake and stunting. According to the result
of a 24-hour recall, mothers rarely consume
foods high in zinc such as fish, shellfish or
animal protein. They more often consume
plant-based protein every day.

According to Gropper et al. (2009),
vegetable zinc sources such as grains, vege-
tables and fruits contain a small amount of
zinc, so that they are less absorbed by the
body. However, according to Sandberg,
(2002), these food ingredients contains high
phytic acid which can inhibit the absorption
of zinc. As a result, zinc absorbed from nutsis
not absorbed as well as zinc from animal
protein sources.

According to Andriani and Wirjatmadi
(2012), some zinc uses transferrin, which is
also an iron transport. The normal condition
of iron transferrin saturation is usually less
than 50%. If the ratio between iron and zinc
is more than 2:1, the transferrin for zinc is
reduced, thereby inhibiting zinc absorption.
Conversely, high doses of zinc also inhibit
iron absorption. It can affect the effect of zinc
on stunting. The amount consumed is high,
but the amount absorbed is low, so the pos-
sible result is not significantly associated.

Another factor that was not statistical-
ly associated with zinc intake and stunting in
this study was the small number of subjects.
As a result, the p value was non-significant.
There might be a significant association bet-
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ween maternal zinc intake and stunting, but

it was not identified.

4. The association between breastfee-
ding mother nutritional status and
exclusive breastfeeding

The result of the study showed that there was
an indirect association between BMI of
breastfeeding mothers and exclusive breast-
feeding, but it was statistically significant. It
is supported by Bobrow et al. (2013), that
nutritional problems in breastfeeding mot-
hers are health problems caused by various
interrelated factors. One of the factors is the
pattern of breastfeeding. Breastfeeding can
reduce maternal weight after giving birth.

Weight loss occurs due to increased
energy expenditure by 595 to 670 kcal during
the first 6 months after giving birth and due
to the mobilization of body fluids and protein
needed to produce breast milk (Soetjiningsih,
2012). Breastfeeding can accelerate weight
loss after giving birth, but in the ideal limits.
Breastfeeding also affects the reduction in
body fat percent. Breastfeeding exclusively
decreases body fat percent by 2.7 times grea-
ter than non-exclusive breastfeeding (Har-
santi and Kusumastuti, 2013).

Mothers who breastfeed their babies
have changes in body composition due to
changes in body fat mass. Mothers who
breastfeed exclusively have a reduction in
body fat percent in the arms. Meanwhile, mo-
thers who do not breastfeed exclusively have
a reduction in body fat percent that is only
found in the legs (Wosje and Kalkwarf,
2004).

According to Harsanti and Kusumas-
tuti (2013), changes in maternal nutritional
status as an effect of the pattern of breast-
feeding can be seen after giving breast milk
for 6 months. It is supported by Okechukwu
et al. (2009), that maternal nutrition has a
significant association on exclusive breast-
feeding and non-exclusive breastfeeding.
There was a weight loss that was significantly

43



Anindya et al./ The Association between Exclusive Breastfeeding

higher between the exclusive breastfeeding
group (4.13 kg) and non-exclusive breast-
feeding group (1.06kg) in the first 6 months.
They lost weight, but still in the normal
limits. According to Bobrow et al. (2013), the
maternal average BMI is 1% lower for every 6
months after breastfeeding, thus reducing the
risk of obesity with age.
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