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Wasting measured by weight-for-height indices is the malnutrition characterized by a
rapid deterioration in nutritional status over a short time. Based on Basic Health Re-
search Data 2018, the proportion of children under two years who were wasting in Indo-
nesia and Banten was 11.7% dan 13.1%. This study aimed to determine the dominant fac-
tor associated with wasting among children aged 6-23 months in Pagedangan, Tangerang
District. Cross-sectional designs were used to conduct this study. Data were collected
in April-Mei 2019 using anthropometric measurements and questionnaire interviews.
Data were analyzed using univariate, chi-square test, and multiple logistic regression.
This study showed that the proportion of wasting was 17.0%. Of 153 children aged 6-23
months, 7.8% were born with low birth weight, 44.4% had a history of infectious dis-
ease, and 32.0% had a deficit of energy. The proportion of children who had un-met the
minimum dietary diversity, the minimum meal frequency, the minimum acceptable diet
was 43.1%, 15.7%, and 52.9%. The history of infectious disease (OR 2.930, 95% CI 1.173-
7.323) and inadequate energy intake (OR 5.785, 95% CI 1.269-26.382) were significantly
associated with wasting. Inadequate energy intake was the dominant factor of wasting

among children aged 6-23 months in Pagedangan, Tangerang District..

Introduction

Wasting describes an acute malnutrition,
usually due to insufficient food intake and
/ or infectious diseases (Ahmadi et al,
2018). Children are said to be Wasting if the
measurement results of the indicator of weight
/ height or weight / body weight with a z-score
<-2 SD of the child’s growth standard according
to WHO (World Health Organization, 2010).
In 2017, the prevalence of wasting among
toddlers at the global level was 9.9%. WHO
estimates that more than two-thirds (69%) of
wasted children live in Asia (UNICEF / WHO /
World Bank, 2018). In Indonesia, Basic Health
Research Data (Riskesdas) in 2018 shows that
the prevalence of wasting in children under
five is 10.2%, while in the under two years age
group it is higher, namely 11.7%. Banten is one

of the provinces with the prevalence of wasting
above the national figure, namely 10.5% in
the toddlers group and 13.5% in the group of
under two years old (Kementerian Kesehatan
RI, 2018).

Wasting increases the risk of death
in children, and is even considered a better
predictor of child mortality than stunting
(Saaka & Galaa, 2016). In 2018, the number
of deaths of children under five years of age
was 5.6 million cases, and 45% of them were
caused by nutritional factors (World Health
Organization, 2019). Wasting that occurs early
in life can inhibit linear growth or increase
the risk of stunting (Richard et al., 2012). In
addition, losing is also associated with decreased
cognitive abilities (Aguayo, Badgaiyan, & Dzed,
2017; Venables & Raine, 2016), decreased
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motor and social skills (Mengistu, Alemu, &
Destaw, 2013) decreased work productivity
in adulthood, increased economic burden
(Derso, Tariku, Biks, & Wassie, 2017), as well
as decreased immunity which results in an
increased risk of infectious diseases (Bourke,
Berkley, & Prendergast, 2016). Wasting also
increases the risk of degenerative diseases in
adulthood (Matrins et al., 2011).

The high prevalence of Wasting and the
many negative impacts it causes, it is necessary
to carry out appropriate interventions to
overcome Wasting. Therefore, this study aims to
determine the factors associated with Wasting
in children aged 6-23 months so that it can
provide scientific-based information as a basis
/ reference in making intervention programs to
overcome Wasting problems.

Method

This research is a quantitative study with
a cross-sectional design, which was conducted
in Pagedangan District, Tangerang Regency,
Banten Province. The sample of this study was
153 children aged 6-23 months in five selected
villages in Pagedangan District, which were
selected using multistage random sampling
technique. Data were collected through
questionnaire interviews and anthropometric
measurements (body length and weight).

The dependent variable studied was
wasting which was measured using the BB /
PB indicator. Children are said to be wasting if
the z-score BB / PB is <-2 standard deviation.
The independent variables studied were LBW
history, infectious disease history, minimum
dietary diversity (MDD), minimum meal
frequency (MMF), and minimum acceptable
diet (MAD), as well as energy, protein, fat and
carbohydrate intake. LBW is defined as birth
weight less than 2500 grams. Infectious disease
history was measured based on the history of
acute respiratory infections and / or diarrhea
that the child had during the last 2 weeks. MDD
is achieved when the child consumes at least
4 of the 7 food groups on the day before data
collection. The seven food groups are grains,
roots, tubers; nuts; dairy products; meat; egg;
vitamin A rich fruits and vegetables; and other
fruits and vegetables. MMF is consuming solid,
semi-solid, or soft foods (including formula
milk for children who are not breastfed) with a
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minimum frequency or more on the day before
data collection, namely as follows: >2 times for
children aged 6-8 months who are still breast-
fed; >3 times for children 9-23 months who are
still breastfed; >4 times for children 6-23 months
who are not breastfed. MAD is a composite of
MDD and MME MAD is achieved when MDD
and MMF are achieved, and at least 2 times
milk consumption for children who are not
breastfed. Energy intake and macro nutrients
(protein, fat and carbohydrates) were obtained
through a 24-hour food recall.

The data were processed using statistical
analysis software. Data analysis used the chi-
square test. The significance of statistical tests
used p value <0.05. This study also uses the
odds ratio or OR as a measure of the association
between the independent and dependent
variables.

Results and Discussion

Table 1 shows that 17% of children 6-23
months experienced wasting, 11.8% of them
were moderate wasting (malnutrition) and
52% severe wasting (malnutrition). Based
on birth weight, 7.8% of children had a birth
weight <2500 grams (LBW). The proportion
of children aged 6-23 months who did not
achieve MDD was 43.1%, did not achieve MMF
15.7%, and did not achieve MAD 52.9%. The
proportion of children with an energy deficit
(<80% RDA) was 32.0%, a protein deficit
(<100% RDA) was 52.9%, a fat deficit (<80%
RDA) was 32.0%, and a carbohydrate deficit
was 32.0%. 39.2%.

Table 2 shows that a history of infectious
disease was significantly associated with wasting
(p value = 0.032). Children aged 6-23 months
who had a history of infectious diseases had a
2.815 times higher risk of wasting than children
without a history of infectious diseases (95% CI
1.165-6,803). In addition, energy intake was also
significantly associated with wasting (p value
= 0.017). Children who consumed inadequate
energy (<80% RDA) had a 3.067 higher risk
of experiencing wasting than children who
consumed sufficient energy (=80% RDA)
(95% CI 1.293-7,274). Other variables, namely
LBW history, MDD, MMF, MAD, and intake
of protein, fat, and carbohydrates were not
significantly associated with wasting. However,
there is a tendency that children who are LBW
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Table 1. Distribution of Children Aged 6-23 Months based on Nutritional Status, Birth Weight,
History of Infectious Diseases, Eating Practices, and Nutritional Intake

Variable Percentage(%)
Nutritional status Weight / Body Length

Wasting 17.0
Normal 83.0
Birth Weight

LBW 7.8
Not LBW 92.2
Infectious Diseases

Yes 444
No 55.6
Minimum Dietary Diversity (MDD)

Not achieved 43.1
Achieved 56.9
Minimum Meal Frequency (MMF)

Not achieved 15.7
Achieved 84.3
Minimum acceptabel diet (MAD)

Not achieved 52.9
Achieved 47.1
Energy intake

<80% RDA 32.0
>80% AKG 68.0
Protein Intake

<100% RDA 52.9
>100% RDA 47.1
Fat intake

<80% RDA 32.0
>80% RDA 68.0
Carbohydrate intake

<80% RDA 39.2
>80% RDA 60.8

Source: Primary Data, 2019

and protein intake <80% are at greater risk of
losing.

Multivariate analysis showed that
children who had a history of infection had
a 2,930 times higher risk of losing (95%
CL: 1,173-7,323) compared to children
who had no history of infectious diseases.
Children who experienced a deficit in
energy intake had a 5.785 times higher risk
of experiencing wasting (95% CI: 1.269-
26,382) than children who had no deficit in
energy intake.

Wasting is a form of malnutrition that
describes acute malnutrition (Adeba, Garoma,
Fekadu, & Garoma, 2014). In this study, it was
found that 17.0% of children aged 6-23 months
experienced wasting (11.8% moderate wasting
and 5.2% severe wasting). A study conducted in
North Jakarta in 2017 found that the prevalence
of wasting in children aged 6-23 months was
smaller than the results of this study, namely
9.2% (6.8% moderate wasting and 2.4% severe
wasting).

In this study it was found that infectious
diseases and inadequate energy intake were
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Table 2. Relationship of Birth Weight, Infectious Disease History, Eating Practices, and Nutritional
Intake with Wasting

Variable Wasting OR (95%CI) P value
Yes No
n % n %
LBW
Yes 3 250 9 750 1,710 0,430
To 23 163 118 837 (0,430-6,804)
Infectious Diseases
Yes 17 25 51 75 2815 0,032*
No 9 106 76 894 (1,165-6,803)
Minimum Dietary Diversity (MDD)
No 13 197 53 803 1,39 0,577
Yes 13 149 74 851 (0,599-3253)
Minimum Meal Freaquency (MMF)
No 4 167 20 833 0973 1,000
Yes 2 171 107 829 (0,303-3,126)
Minimum Acceptable Diet (MAD)
No 13 160 68 840 0,868 0,909
Yes 13 181 59 819 (0373-2,018)
Energy intake
<80% RDA 14 286 35 714 3,067 0,017*
>80% RDA 12 11,5 92 885 (1,293-7.274)
Protein Intake
<100% RDA 17 21,0 64 790 1,859 0,238
>100% RDA 9 125 63 87,5 (0772-4,481)
Fat intake
<80% RDA 9 184 40 81,6 1,151 0,936
>80% RDA 17 163 87 837 (0:473-2,805)
Carbohydrate intake
<80% RDA 13 21,7 47 783 1,702 0,310
>80% RDA 13 140 80 860 (0,728-3,978)

Source: Primary Data, 2019

Table 3. Analysis of Multivariate Logistic Regression for Wasting Risk Factors

Variable B p-value OR 95%CI
Infectious Diseases 1,075 0,021 2,930 1,173-7,323
Energy intake 1,755 0,023 5,785 1,269-26,382
Fat intake -0,406 0,426 0,666 0,245-1,810
Carbohydrate intake -0,627 0,401 0,534 0,123-2,310

Source: Primary Data, 2019
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significantly associated with wasting. The
most common infectious diseases in this
study were ARI 41.8%, while diarrhea was
found to be less, namely 12.4%. The study
of Fekadu, Mesfin, Haile, & Stoecker (2015)
shows that children who experience diarrhea
have a 2.13 times risk of experiencing wasting.
Inflammation that occurs due to infection will
increase the need for nutrients and decrease
the availability of nutrients which then lead
to malnutrition (Walson & Berkley, 2018). In
addition, malnutrition occurs due to chronic
inflammation that triggers a decrease in IGF-1
production which can lead to changes in body
composition (Bourke, Berkley, & Prendergast,
2016). Infection triggers an increase in the
metabolic rate, increased nutritional needs,
decreased appetite, and vomiting (Aryastami
et al., 2017). Gastrointestinal infections cause
damage to the mucosal barrier and intestinal
villi atrophy. This causes malabsorption of
nutrients so that the absorption of nutrients
is inadequate (Altare, Delbiso, & Sapir, 2016;
Rodriguez, Delbiso, & Sapir, 2011).

Apart  from infectious  diseases,
nutritional intake is a direct factor affecting
nutritional status. Manary, Callagahan, Signh,
& Bried (2016), stated that protein and amino
acid intake is needed for growth and infection
response. In this study it was found that children
who consumed less energy (<80% RDA) had
a 3.067 times higher risk of experiencing
wasting than children who consumed sufficient
energy (=80% RDA). Mwaniki & Makokha
(2013), also found that inadequate energy
intake increases the risk of losing. The body
needs a constant supply of energy, meaning
that the energy expended must be the same
as the energy obtained from food. When the
amount of ATP is less, the body will activate
the catabolic pathways of carbohydrates, fats
and proteins. If the intake is inadequate, the
body will provide ATP from glycogen reserves
through glycogenolysis and from fat reserves
through lipolysis, and when needed, the body
will produce ATP from cellular proteins.
Increased lipolysis causes body fat reserves to
decrease so that subcutaneous fat is thinning
and there is damage to skin integrity (Gropper
& Smith, 2013).

Low birth weight (LBW) also increases
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the risk of losing (Habyarimana, Zewotir,
& Ramroop, 2016). LBW is a consequence
of inadequate dietary practices during
pregnancy which can then cause growth
disorders in children (Abubakari & Jahn,
2016). In addition, LBW is also associated with
wasting through the susceptibility pathway to
infectious diseases. Children born with low
weight are prone to infectious diseases, such
as diarrhea, acute respiratory infections (ARI),
as well as an increased risk of complications
in low birth weight children such as anemia,
chronic lung disorders, and decreased appetite
(Rahman, Howlader, Masud). , & Rahman,
2016). However, in this study LBW there was
no significant relationship between LBW and
wasting.

In 2008, WHO published Infant and
Young Child Feeding (IYCF) which is an
indicator to assess the feeding practices
of infants and children aged 6-23 months.
Minimum  Dietary  Diversity = (MDD),
Minimum Meal Frequency (MMF), Minimum
Acceptable Diet (MAD) are indicators used to
assess complementary feeding practices (World
Health Organization, 2008). MDD describes
the diversity of foods consumed by infants and
children. The more types of food consumed, the
fulfillment of energy and nutritional needs so
as to improve the nutritional status of children
(Bandoh & Kenu, 2017). A study shows that
MDD contributes to nutritional adequacy with
an OR of 11.1 (Khor, Tan, Tan, Chan & Amarra,
2016). Previous research has shown that
children who do not achieve MDD have a 2.08
times higher risk of losing than children who do
(Tariku, Bikis, Woldie, Wassie, Worku, 2017).
However, in this study there was no significant
relationship between MDD and wasting. This
can be explained by the results of the analysis
that the food groups that are mostly consumed
by children are grains, roots, and tubers (98%)
and fruits and vegetables rich in vitamin
A (73.9%), while the groups consumption
food sources of lower protein. Only 25.5% of
children consumed nuts, 35.3% of children
consumed eggs, 51.6% of children consumed
milk and their processed products, and 54.9%
of children consumed meat, chicken, fish and
their processed products. The meat and chicken
groups are mostly consumed in processed
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form, such as meatballs, sausages, and nuggets
or mixtures and sprinkles of chicken porridge.

Similar to MDD, the MMF indicator
also did not statistically have a significant
relationship with losing. MMF is defined as
the minimum frequency of consumption of
solid, semi-solid, or soft foods for children
aged 6-23 months, including formula milk for
children who are not breastfed (World Health
Organization, 2008). The fulfillment of the
MMEF indicator allows children to meet their
energy and nutritional needs so that they can
optimize their nutritional status and health. The
absence of a significant relationship between
MMEF and wasting could be due to the inability
of this indicator to assess food consumption in
quantity, so it is possible that the frequency of
consumption has reached the minimum limit
but the quantity is inadequate. This is indicated
by the results of this study that the average
percentage of energy, protein, and carbohydrate
adequacy rates was higher in the group of
children who did not reach MMF compared to
children who achieved MMF.

MAD is a composite indicator between
MDD and MMF which represents the balance
of quality and quantity of children’s diets
(Werdani & Utari, 2019). However, in this
study, there was no statistically significant
relationship between MAD and wasting. This
is because the assessment of food consumption
using the MDD and MMF indicators does
not take into account the minimum amount
consumed (except that very small amounts
such as only one or two small bites are not
included in the calculation) (World Health
Organization, 2008), so that children may eat
food varies with the frequency reaches the
recommended minimum but in numbers may
not be appropriate.

Conclusions

In this study, we found that the
proportion of children aged 6-23 months who
experienced wasting was 17%, 44.4% had
a history of infectious diseases, and 32% of
children consumed inadequate energy (<80%
RDA), and 52.9% of children consuming
inadequate protein (<100% RDA). The results
of the analysis show that energy intake is the
dominant factor associated with wasting in
children aged 6-23 months in Pagedangan
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District, Tangerang Regency. Prevention of
infectious diseases in children can be done
by feeding properly and adopting clean living
habits.
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