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ABSTRACT

Wasting is a form of malnutrition that is a significant concern
globally, including in Indonesia. It has a detrimental impact on
children's health, the quality of human resources, and a country's
overall development. This study aims to examine the prevalence
and risk factors associated with wasting in children aged 6-23
months in Indonesia. The study design is cross-sectional, utilizing
secondary data from the 2022 Indonesian Nutrition Status
Survey. Data collection was conducted throughout Indonesia
between March and December 2022. The sample size for this
study was 70,414 children aged between 6 and 23 months.
Bivariate analysis (x2? test) was employed to determine the
relationship between dependent and independent variables.
Furthermore, multivariate analysis utilized logistic binary
regression tests to ascertain the adjusted odd ratio (aOR) risk
value. The results of this study indicate that the prevalence of
children aged 6-23 months in Indonesia is 7.63%, with wasting.
The following factors have been identified as being at high risk of
wasting: boys, children aged 12-23 months, birth weight <2500
grams, birth length <48 cm, history of exclusive breastfeeding,
consumption of empty calorie drinks, history of infectious
diseases, inappropriate/complete immunizations, lack of use of
health services, inappropriate drinking water sources and very
poor family status. Wasting is associated with several factors.
Consequently, identifying these factors is of significant
importance in the context of intervention efforts to prevent and
address malnutrition, including wasting, in Indonesia.
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INTRODUCTION

Malnutrition is a nutritional disorder charac-
terized by abnormal physiological conditions
resulting from a deficiency, excess, or imbalance
of energy, protein, and other nutrients.!
Amongst children under the age of five, one of
the most prevalent nutritional issues is wasting.
World Health Organization (WHO) defines
wasting as a weight-for-height z-score (WHZ) >
-3SD or -2 SD.2

Wasting has emerged as one of the most
significant global concerns in relation to
malnutrition. According to the United Nations
International Children's Emergency (UNICEF)
Fund, WHO and World Bank Group, by 2022,
6.8% of children worldwide will suffer from
wasting, while 2.1% of children will be severely
wasted.3 In Indonesia, the prevalence of wasting,
as determined by the Indonesian Nutrition
Status Survey (INSS) in 2021, was 7.1% of
children experiencing wasting. In 2022, there
was an increase in the prevalence of wasting in
Indonesia, with 7.7% of children exhibiting
wasting conditions.*

Wasting is a form of acute malnutrition that
results from recent weight loss due to
inadequate nutritional intake and disease.> The
cause of wasting or other nutritional deficiencies
is caused by direct and indirect factors.¢
According to the conceptual framework of
malnutrition developed by UNICEF in 1990,
wasting is caused by direct, indirect, and
underlying factors. Direct causes of wasting
include nutritional intake and infectious dis-
eases. Indirect factors that contribute to wasting
include access to food, childcare, and environ-
mental health. In addition, socioeconomic status,
culture, and political circumstances are under-
lying factors.”

Malnutrition, particularly wasting, is a
significant concern in children under the age of
five. Children who are wasted at this age are at
risk of weakening their immune system, making
them susceptible to disease and increasing their
susceptibility to mortality and morbidity.8?
Wasting can also lead to impaired cognitive,
motor and speech skills in children.1? In addition
to endangering children's health, it also threat-
ens the quality of human resources and the eco-

nomic capacity of both individuals and coun-
tries. 11

However, research on the prevalence and risk
factors of wasting in the age group of less than 2
years in a national scope remains limited. The
age group of less than two years is included in
the first 1000 days of life, during which the
health of children has a significant impact on
their growth and development and future
health.12 Furthermore, the Indonesian govern-
ment has set a target of reducing the prevalence
of stunting and wasting by 14% and 7%,
respectively, by 2024.13 To achieve this, it is
essential to identify and address the risk factors
associated with malnutrition, including wasting,
at an early age. This study aims to assess the
prevalence and risk factors of wasting in chil-
dren aged 6-23 months in Indonesia.

MATERIAL AND METHOD

The design of this study was a cross-sectional
study, utilizing secondary data from the
Indonesian Nutrition Status Survey (INSS) 2022,
conducted by the Indonesian Ministry of Health
since 2019. Data collection employed a stratified
two-stage sampling method, with a population
of households with children < 5 years of age in
March-December 2022. The sample encom-
passed 334,848 children from 34 provinces in
Indonesia. In the present study, a sample of
70,414 children with criteria, aged 6-23 months,
with complete data and no outliers (WHZ <-5SD,
>+5SD, and maternal age >50 years).

INSS Child aged 6-
20221 | 23 months:
Sampel:
334.248 97,860 Missing Data:
$ """" > 27,194
N=70,666
Maternal age
1 >50years:
\ 4
222
N=70,444
» WHZ <-5SD
A4 and >+5SD:
Research Sampel: 30
70,414

Source: Primary Data, 2024
Figure 1. Sampling Flow
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The dependent variable in this study was the
incidence of wasting in children aged 6 to 23
months, categorized as wasting/normal. The
variable of wasting was obtained from WHZ <-2
SD2, calculated by WHO Anthro v3.2.2 software.
The independent variables included child age,
child sex, birth weight, birth length, dietary
diversity, EBF history, empty calorie drink con-
sumption, infection history, food security, EBFI,
complementary feeding practices, immuniza-
tion, health service utilization, drinking water
source, sanitation, maternal age, maternal edu-
cation and socioeconomic status.

Child age is categorized into 6-11 months and
12-23 months. Birth weight was categorized as
children born >2500 grams and <2500 grams.
Birth length was categorized as >48cm and
<48cm. Food security was categorized as accept-
able, borderline and poor. Drinking water
sources and sanitation are categorized as proper
and no proper. Maternal age was categorized as
<20 years, 20-35 years and >35 years. Maternal
education was categorized according to the
mother's level of formal education, including no
school, primary school, junior high school,
senior high school and college. Socioeconomic
status was categorized as upper class, upper
middle class, middle class, lower middle class
and lower class. Meanwhile, other variables
were categorized as yes/no.

The statistical analysis was conducted using
the SPSS application, version 26 (IBM, Armonk,
NY, USA). A descriptive analysis was conducted
to ascertain the frequency and percentage of
each variable. Furthermore, a bivariate analysis
of x2 test was conducted as Model I to determine
the association and risk (crude odds ratio; cOR)
between dependent variables and independent
variables. Variables that had a p<0.25 in Model I
were included in the multivariate analysis.
Multivariate analysis employed a binary logistic
regression test with a backward stepwise
method and a p<0.05 value as Model II. A
multivariate analysis was conducted to ascertain
the significant adjusted odds ratio (aOR) be-
tween the independent variables and the
dependent variable. The study was conducted in
accordance with the ethical standards set forth
by the Health Research Ethics Commission,
Diponegoro University, with approval No. 081/
EC/KEPK/FK-UNDIP/111/2024.

RESULTS

Table 1 presents the characteristics of chil-
dren, households and socio-demographics, along
with the frequency and percentage of each
variable. The results of this study indicate that
the prevalence of wasting among children aged
6-23 months in Indonesia was 7.63%. This result
is lower than that of stunted (16.31%) and un-
derweight (12.11%) children. Additionally,
Table 1 demonstrates that there are more boys
than girls. A total of 66.4% of children were aged
between 12 and 23 months. In this study, 4.6%
of children had a birth weight <2500 g, and
17.7% had a birth height <48 cm. Meanwhile,
45.9% of children do not consume a diverse
range of foods and 16.3% did not have an EBF
history. Furthermore, children who consumed
empty calorie drinks were 40.3% and approxi-
mately 39% of children aged 6-23 months had
an infectious history.

In this study, 91.5% of children did not
receive EBFI at birth. Meanwhile, 13.2% of
children did not receive appropriate comple-
mentary feeding practices. In addition, 74.8% of
children did not receive appropriate immu-
nization, and approximately 18.9% of children
and mothers did not utilize health services.
Furthermore, 62.2% of children lived with in-
adequate drinking water sources, and 11.5%
lived with inadequate sanitation conditions.
Children aged between six and 23 months were
more likely to have mothers aged between 20
and 35 years old (75.1%) and mothers with a
high school education (41.3%). Furthermore,
20.1% of children lived in families with a socioe-
conomic status classified as lower class.

Table 2 presents the results of the association
between child gender, age, birth weight, birth
length, EBF history, empty calorie drinks con-
sumption, infectious history, complementary
feeding prac-tices, immunization, health service
utilization, drinking water source, sanitation,
maternal edu-cation and socioeconomic status
and the incidence of wasting in children aged 6-
23 months in Indonesia.

In contrast, the multivariate analysis revealed
that child gender, child age, birth weight, birth
length, EBF history, empty calorie beverage
consumption, infectious history, immunization,
health services utilization, drinking water
source, and socioeconomic status were associ-
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ated with wasting among children aged 6-23
months in Indonesia.

Male (aOR = 1,34; 95% CI = 1,26 - 1,41),
children aged 12-23 months (aOR =1,30; 95% CI
= 1,22 - 1,39) and children with a birth weight
<2500 grams (aOR =1,88; 95% CI = 1,68 - 2,10)
had a higher risk of wasting. Similarly, children
with a birth length <48 cm (aOR = 1,25; 95% CI
=1,16 - 1,34), children with an EBF history (aOR
=1,44; 95% CI = 1,33 - 1,57) and children with
consumption of empty calorie drinks (aOR =
1,06; 95% CI = 1,00 - 1,12) had a higher risk of
wasting. An infectious history (aOR = 1,19; 95%
CI = 1,12 - 1,26), inadequate/complete immu-
nization (aOR = 1,14; 95% CI = 1,07 - 1,22) and
non-use of health services (aOR =1,20; 95% CI =
1,12 - 1,28) were also associated with a risk of
wasting. In addition, drinking water source (aOR
= 1,10; 95% CI = 1,03 - 1,16) and lower class
family status (aOR =1,73; 95% CI = 1,57 - 1,90)
were among the factors associated with a high
risk of wasting (Table 2).

Table 1. Characteristics of Children Aged 6 - 23
Months in Indonesia based on INSS 2022
N=

Variable 70,414 %

Nutritional Status

Wasting 5377 7.64

Stunting 11484 16.31

Underweight 8527 12.11
Child Gender

Female 34110 48.44

Male 36304 51.56
Child Age (Months)

6-11 23688 33.64

12-23 46726 66.36
Birth Weight (Gram)

> 2500 67144 95.36

<2500 3270 4.64
Birth Length (cm)

> 48 57980 82.34

<48 12434 17.66
Dietary Diversity

Diverse 38106 54.12

Not diverse 32308 45.88
EBF History

No 11462 16.28

Yes 58952 83.72

Variable 70,414 %
Empty Calorie Drinks
Consumption
No 42024 59.68
Yes 28390 40.32
Infection History
No 42949 60.99
Yes 27465 39.01
Food Security
Acceptable 69925 99.31
Borderline 388 0.55
Poor 101 0.14
EBFI
No 64459 91.54
Yes 5955 8.46
Complementary Food
Practices
No 9316 13.23
Yes 61098 86.77
Immunization
Yes 17778 25.25
No 52636 74.75
Health Services
Utilization
Yes 57073 81.05
No 13341 18.95
Drinking Water Sources
Proper 26590 37.76
No Proper 43824 62.24
Sanitation
Proper 62302 88.48
No Proper 8112 11.52
Maternal Age
<20 years 2201 3.12
20-35 years old 52879 75.10
> 35 years old 15334 21.78
Maternal Education
College Graduates 15230 21.49
High School Graduates 29115 41.35
Junior High School 14285 20.29
Graduates
Elementary School 9657 13.71
Graduates
No School 2227 3.16
Socioeconomic Status
Upper Class 14013 19.90
Upper Middle Class 14144 20.09
Middle Class 13891 19.73
Lower Middle Class 14173 20.15
Lower Class 14173 20.13

Source: Indonesian Nutrition Status Survey (INSS), 2022
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Table 2. Bivariate and Multivariate Analysis of Wasting Determinants

Variable Model I Model I
cOR (95%CI) p-value aOR (95%CI) p-value

Child Gender

Female 1 - 1 -

Male 1.30 (1.23 - 1.38) <0.001 1.34 (1.26 - 1.41) <0.001
Child Age (Months)

6-11 1 - 1 -

12-23 1.31 (1.23-1.39) <0.001 1.30 (1.22 -1.39) <0.001
Birth Weight (Gram)

> 2500 1 - 1 -

<2500 2.00 (1.80 - 2.22) <0.001 1.88 (1.68 - 2.10) <0.001
Birth Length (Cm)

> 48 1 - 1 -

<48 1.37 (1.28 - 1.46) <0.001 1.25 (1.16 - 1.34) <0.001
Dietary diversity

Diverse 1 - - -

Not diverse 1.02 (0.97 - 1.08) 0.479 - -
EBF History

No 1 - 1 -

Yes 1.37 (1.26 - 1.49) <0.001 1.44 (1.33 - 1.57) <0.001
Empty Calorie Drinks Consumption

No 1 - 1 -

Yes 1.07 (1.01 -1.13) 0.021 1.06 (1.00 - 1.12) 0.042
Infection History

No 1 1 -

Yes 1.22 (1.15-1.29) <0.001 1.19 (1.12 - 1.26) <0.001
Food Security

Acceptable 1 - - -

Borderline 0.90 (0.61 - 1.34) 0.615 - -

Poor 1.18 (0.60 - 2.35) 0.631 - -
EBFI

No 1 - - -

Yes 1.02 (0.92 - 1.13) 0.711 - -
Complementary Food Practices

No 1 - - -

Yes 1.36 (1.24 - 1.49) <0.001 - -
Immunization

Yes 1 - 1 -

No 1.18 (1.11 - 1.26) <0.001 1.14 (1.07 - 1.22) <0.001
Health Services Utilization

Yes 1 - 1 -

No 1.14 (1.06 - 1.22) <0.001 1.20 (1.12 - 1.28) <0.001
Drinking Water Sources

Proper 1 - 1 -

No Proper 1.04 (0.98 - 1.10) 0.165 1.10 (1.03 - 1.16) 0.002
Sanitation

Proper 1 - - -

No Proper 1.13 (1.04 - 1.23) 0.004 - -
Mother's A ge

< 20 years 1 - - -

20-35 years old 0.94 (0.80 - 1.10) 0.436 - -

> 35 years old 1.10 (0.93 - 1.30) 0.263 - -
Maternal Education

College Graduate 1 - - -

High School Graduates 1.27 (1.17 - 1.37) <0.001 - -

Junior High School Graduates 1.25(1.14 - 1.36) <0.001 - -
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Variable Model I Model II

cOR (95%CI) p-value aOR (95%CI) p-value
Elementary School Graduates 1.35(1.22 - 1.48) <0.001 - -
No School 1.34 (1.14 - 1.58) <0.001 - -

Socioeconomic Status

Upper Class 1 - 1 -
Upper Middle Class 1.45 (1.31-1.59) <0.001 1.46 (1.33 - 1.61) <0.001
Middle Class 1.56 (1.42 - 1.72) <0.001 1.58 (1.43 - 1.74) <0.001
Lower Middle Class 1.61 (1.46 - 1.77) <0.001 1.62 (1.47 - 1.78) <0.001
Lower Class 1.73 (1.57 - 1.90) <0.001 1,73 (1.57 - 1.90) <0.001

Source: Indonesian Nutrition Status Survey (INSS), 2022

DISCUSSION

In this study, the prevalence of wasting in
children aged 6-23 years in Indonesia was
7.63%. The prevalence of wasting in children
aged 6-23 months in this study is not much
different from the results of the 2022 INSS
prevalence in children under 5 years, which is
7.7% of children.# This small difference in
prevalence suggests that there are still many
determinants of wasting in children under 2
years of age, especially in the 6-23 months age
group. This is because these age groups are
included in the first 1000 days of life, where the
conditions of children from the womb to the age
of 2 have a major impact on their future growth,
development and health.12

This study also showed that child sex, child
age, birth weight, birth length, EBF history,
empty calorie drinks consumption, infectious
history, immunization, of health services uti-
lization, drinking water source and socio-
economic status were significantly associated
with wasting. Previous studies conducted in
Bangladesh and some parts of Ethiopia have
shown similar results.114-17 These results show
the prevalence and determinants of wasting,
which may help inform policy makers to reduce
or prevent malnutrition, especially wasting, and
thus produce children with better nutritional
status.

The results of studies conducted in several
South Asian countries indicate that boys are at a
higher risk of malnutrition than girls.18 In this
study, the risk of malnutrition was found to be
1.34 times greater for boys than for girls. From a
biological, hormonal, and immunological per-
spective, boys are more susceptible to wasting.1?
This is due to the fact that the nutritional re-
quirements of boys are greater than those of
girls. Consequently, if the nutritional require-
ments are inadequate, boys will experience

nutritional deficits at an earlier age, resulting in
wasting.20 Furthermore, the cultural context
within the family or region can influence the
mother's knowledge, which in turn affects the
feeding and parenting patterns between boys
and girls.2! Boys who receive inappropriate
feeding or parenting patterns from their parents
may be at an increased risk of developing
wasting. 2223

The findings of this study indicate that there
is a significant correlation between the age of the
child and the occurrence of wasting. Specifically,
children within the age range of 12-23 months
exhibited a 1.30-fold increased risk of wasting in
comparison to children within the age range of
6-11 months. Additionally, findings from studies
conducted in The Gambia and Bangladesh
revealed that children within the age range of
12-23 months were also at risk of wasting.11.22
These observations collectively suggest that
wasting may be associated with the age of the
child.2¢+ This increase occurs because older
children require more energy and nutrients,
which breastfeeding alone is unable to fulfil.
Therefore, complementary foods must be intro-
duced to ensure the child's energy and nutri-
tional needs are met. A poor transition to
complementary feeding practices can also lead
to diarrhoea, which can result in malnutrition.2>
Furthermore, older children have greater inter-
action with the environment, increasing their
risk of becoming infected with diseases caused
by a poor environment. 26

Birth weight and birth length in this study had
a significant associated with wasting. Children
born with low birth weight (LBW) and a short
birth length exhibit 1.88 times and 1.25 times
increased risk of developing wasting, respec-
tively. Previous research has indicated that
children with low birth weight and birth length
may be at an increased risk of malnutrition,
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including wasting, stunting, and underweight.19
Birth length and birth weight are interrelated, as
children born with a short body will have a low
body weight.2” The birth length of a child is
linked to malnutrition, as the length of the birth
body is one of the crucial indicators of the
beginning of the child's growth and develop-
ment.28 Similarly to birth length, birth weight is
an indicator of child growth and development.
Children with a birth weight below the average
can experience slower growth and decreased
immunity, which increases their susceptibility to
infectious diseases and malnutrition, such as
wasting.2?

EBF is the primary source of food that is
optimal for children's growth and development,
as well as boosting the child's immune system. It
is recommended that infants be exclusively
breastfed from birth to 6 months without the
addition of other foods or drinks.1530 Children
who did not have an EBF history were found to
have a greater risk of wasting than those who
had an EBF history up to 6 months of age.l In
contrast to what we found in this study, children
who had an EBF history were at risk of wasting.
This may be attributed to the suboptimal quality
of the child's dietary intake and diet. The
respondents were children aged 6 to 23 months,
at which age complementary foods other than
breast milk have been introduced. Inadequate
quality of intake and diet can impede child
growth and development and increase the risk of
infectious diseases.

Previous research has shown that children
who consume food of poor quality or do not
follow nutritional guidelines are at risk of devel-
oping malnutrition and immune disorders,
which can lead to the development of infectious
diseases.3132

This study indicates a correlation between the
consumption of empty calorie drinks and the
incidence of wasting. Consuming empty-calorie
drinks does not provide sufficient energy and
nutrients for the growth and development of
children. Those who consume such beverages
solely for the purpose of satisfying hunger do not
provide the energy required for the body to
carry out essential internal and external organ
functions.33 In addition, especially food and
drink habits with high sugar content can cause
overweight/obesity, diabetes, cardiovascular
disease, and even death.3* However, other

studies have indicated that consumption of
empty-calorie drinks may serve as a substitute
for breast milk intake or other nutritious foods.35
Consequently, further research is required to
elucidate the relationship between the con-
sumption of empty-calorie drinks and the
incidence of waste.

Infectious diseases are often associated with
malnutrition. This study shows that the infection
history is one of the factors that has a
relationship with the incidence of wasting in
children aged 6 - 23 months in Indonesia.
Previous studies have indicated that children
with a history of infectious diseases, including
diarrhea, ARI, pneumonia, measles, pulmonary
TB, and worms, are at a greater risk of
developing wasting.1617.36-39 [nfectious diseases
can have a detrimental impact on children's
health, leading to a loss of appetite and body
fluids, imbalances in electrolytes and nutrients,
decreased absorption (malabsorption), and
metabolic disorders.213¢ One of the strategies
that can be employed to safeguard children from
infectious diseases is to ensure that they receive
the appropriate immunization, which increases
their immunity and enables them to produce
antibodies that further combat or protect the
body from infectious diseases.*0 Immunization
in this study is also one factor affecting the
incidence of wasting. Children who are not
immunized risk wasting appropriately more
than children who receive immunizations. These
findings are consistent with those of previous
studies conducted in Thailand, which have
demonstrated that children who have not
received the recommended immunizations are
at an increased risk of developing malnutrition,
including wasting.#! Children who are not
immunized are more likely to experience
recurrent diseases that can be prevented
through immunization, such as diarrhea, respi-
ratory infections, and other infections that can
lead to malnourishment.4243 This is because it is
considered that immunization is able to protect
children from infectious diseases by developing
an immune system that can prevent children
from experiencing malnutrition.*2

Health services utilization in this study shows
an associated with wasting. Health services
utilization in children can support and assist
mothers in maintaining their children's health
and growth.#* This research shows that mothers
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and children who do not utilize health services
have a 1.2 times greater risk of children
experiencing waste. Research conducted in
Ghana revealed that health services utilization
could reduce the incidence of malnutrition, such
as wasting, stunting, and underweight.#> This is
because mothers' participation in activities or-
ganized by health services can provide knowl-
edge and education to influence decision-mak-
ing in the family regarding feeding children.4>
Furthermore, the utilization of health services
can facilitate the identification of children with
growth failure at an early age, thereby facilitat-
ing the implementation of interventions de-
signed to improve the nutritional status of
children.4¢

This study indicates a correlation between the
drinking water source and the prevalence of
wasting. Families lacking a reliable drinking
water source are at a higher risk of having
children with wasting. Similar to these results of
the studies conducted in Myanmar show that
children who experience wasting live with
families with inadequate drinking water
sources.*’ Inadequate drinking water sources
can increase a child's risk of exposure to
infectious diseases, resulting in wasting. This is
because inadequate drinking water sources are
easily contaminated by microorganisms, such as
E. coli#8 The consumption of contaminated
drinking water sources is what causes children
to be exposed to infectious diseases, thus
affecting the nutritional status of children who
are at risk of malnutrition, such as wasting. 47

Socioeconomic status is one of the factors
associated with the incidence of wasting in
children aged 6-23 months. Children living with
families in the lowest socioeconomic bracket
have a significantly elevated risk of experiencing
wasting. Similarly, studies conducted in
Bangladesh show that very poor families are at
greater risk of having children who are wasting
than wealthy families.22 Wealthier families can
afford better health care costs and additional
nutritious food, ensuring a healthier living envi-
ronment.1520 Conversely, families with low eco-
nomic status may experience a lack of access to
nutritious food, are easily exposed to recurrent
infections, and lack adequate access to water,
sanitation, and good hygiene conditions. This
can have a detrimental effect on children's
growth and result in malnutrition.25

CONCLUSION AND RECOMMENDATION

The prevalence of children aged 6-23 months
in Indonesia who experience wasting is 7.63%. A
significant relationship has been identified be-
tween the incidence of wasting and several
factors, including child gender (male), age 12-23
months, children born short, LBW, EBF history,
consumption of empty calorie drinks, infection
history, immunization, absence of healthcare
utilization, inadequate drinking water sources,
and socioeconomic status. Identifying such risk
factors is crucial for preventing and managing
malnutrition, such as wasting, in Indonesia. It is,
therefore, imperative that policymakers inter-
vene comprehensively. Such interventions can
be implemented by increasing public awareness
of malnutrition in each generation. In addition,
the government must be able to provide ongoing
nutrition and health education to girls and wom-
en to prevent the occurrence of short births and
LBW. It is because children are born with a low
birth length, and LBW is the dominant factor for
malnutrition, such as wasting. On the other
hand, the government needs to support and
build the capacity of health cadres to play an
optimal role in preventing and managing
malnutrition. Equi-table health facilities should
also be provided to the city and the village
community.

AUTHOR CONTRIBUTIONS

RTEK drafted this paper with contributions
from all authors. RTEK, AS and AM conceptu-
alized and designed the study. RTEK analysis of
the results and manuscript writing. AS and AM
reviewed, edited and provided additional analy-
sis and discussion. All authors have read and
approved the manuscriptt RTEK = R
Trikoriyanto E. Koritelu; AS = Ahmad Syauqy;
AM = Ani Margawati.

CONFLICTS OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Habtamu E, Chilo D, Desalegn D.
Determinants of Wasting Among Children
Aged 6-59 Months in Wonago Woreda,
South Ethiopia. A Facility-Based Unmatched
Case-Control Study. PLoS One. 2022:17(6)
https://doi.org/10.1371/journal.pone.026
9380


https://doi.org/10.1371/journal.pone.0269380
https://doi.org/10.1371/journal.pone.0269380

192 of 195 R. Trikoriyanto E. Koritelu, et al | MKMI | 20(4) | 2024 | 184-195

Ministry of Health of the Republic of
Indonesia. Regulation of the Minister of
Health of the Republic of Indonesia Number
2 of 2020 on Child Anthropometry
Standards. Jakarta, Indonesia: Ministry of
Health of the Republic of Indonesia; 2020.
https://peraturan.bpk.go.id/Details /15250
5/permenkes-no-2-tahun-2020

WHO, UNICEF, World Bank Group. Levels
and Trends in Child Malnutrition:
UNICEF/WHO/World Bank Group Joint
Child Malnutrition Estimates: Key Findings
of the 2023 Edition. New York; 2023.
https://www.who.int/publications/i/item
/9789240073791

Ministry of Health of the Republic of
Indonesia. Nutritional Status of SSGI (Survei
Status Gizi Indonesia) 2022. Jakarta,
Indonesia: Ministry of Health of the
Republic of Indonesia; 2023.
https://layanandata.kemkes.go.id /katalog-
data/ssgi/ketersediaan-data/ssgi-2022

Karlsson O, Kim R, Guerrero S, Hasman A,
Subramanian SV. Child Wasting Before and
After Age Two Years: A Cross-Sectional
Study of 94 Countries. EClinicalMedicine.
2022;46.
https://linkinghub.elsevier.com/retrieve/
pii/S2589537022000839

Galler JR, Bringas-Vega ML, Tang Q
Rabinowitz AG, Musa KI, Chai W], et al.
Neurodevelopmental Effects of Childhood
Malnutrition: A Neuroimaging Perspective.
Neuroimage. 2021;231.
https://linkinghub.elsevier.com/retrieve/
pii/S1053811921001051

UNICEF. Strategy for Improved Nutrition of
Children and Women in Developing
Countries. Vol. 1. New York, USA: Unit
Nations Childrens Fund; 1990:1-38.
https://digitallibrary.un.org/record /2272
30?v=pdf

Walson JL, Berkley JA. The Impact of
Malnutrition on Childhood Infections.
Current Opinion in Infectious Diseases.
2018;31(3):231-2366.
https://journals.lww.com/00001432-
201806000-00005

10.

11.

12.

13.

14.

Adebisi YA, Ibrahim K, Lucero-Prisno DE,
Ekpenyong A, Micheal Al, Chinemelum IG, et
al. Prevalence and Socio-economic Impacts
of Malnutrition Among Children in Uganda.
Nutrition and Metabolic Insights. 2019;12:
1-5.
https://doi.org/10.1177/1178638819887
398

Khandelwal N, Mandliya ], Nigam K, Patil V,
Mathur A, Pathak A. Determinants of Motor,
Language, Cognitive, and Global Develop-
mental Delay in Children with Complicated
Severe Acute Malnutrition at the Time of
Discharge: An Observational Study from
Central India. Lazzerini M, editor. PLoS One.
2020;15(6).
https://dx.plos.org/10.1371/journal.pone.
0233949

Asmare AA, Agmas YA. Determinants of
Coexistence of Stunting, Wasting, and
Underweight Among Children Under Five
Years in the Gambia; Evidence from
2019/20 Gambian Demographic Health
Survey: Application of Multivariate Binary
Logistic Regression Model. BMC Public
Health. 2022;22(1621).

https://bmcpublichealth.biomedcentral.co
m/articles/10.1186/s12889-022-14000-3

Saavedra JM, Dattilo AM. Nutrition in the
First 1000 Days of Life: Society’s Greatest
Opportunity. In: Early Nutrition and Long-
Term Health. Elsevier; 2022:3-25.
https://doi.org/10.1016/B978-0-12-
824389-3.00023-4

Presidential Regulation of the Republic of
Indonesia. Regulation of the Republic of
Indonesia Number 18 of 2020 on the
National Medium-Term Develop-ment
Plan/ Rencana  Pembangunan  Jangka
Menengah Nasional (RPJMN) 2020-2024:
Narasi. Jakarta, Indonesia; 2020.

Raihan M], Choudhury N, Haque MA,
Farzana FD, Ali M, Ahmed SMT, et al. Factors
Associated with Moderate Wasting Among
Marginalized 6 to 23-Month Aged Children
in Bangladesh: Findings of the Suchana
Program Baseline Survey Data. Wilunda C,
editor. PLoS One. 2020;15(8).
https://doi.org/10.1371/journal.pone.023
6786


https://peraturan.bpk.go.id/Details/152505/permenkes-no-2-tahun-2020
https://peraturan.bpk.go.id/Details/152505/permenkes-no-2-tahun-2020
https://www.who.int/publications/i/item/9789240073791
https://www.who.int/publications/i/item/9789240073791
https://layanandata.kemkes.go.id/katalog-data/ssgi/ketersediaan-data/ssgi-2022
https://layanandata.kemkes.go.id/katalog-data/ssgi/ketersediaan-data/ssgi-2022
https://linkinghub.elsevier.com/retrieve/pii/S2589537022000839
https://linkinghub.elsevier.com/retrieve/pii/S2589537022000839
https://linkinghub.elsevier.com/retrieve/pii/S1053811921001051
https://linkinghub.elsevier.com/retrieve/pii/S1053811921001051
https://digitallibrary.un.org/record/227230?v=pdf%20
https://digitallibrary.un.org/record/227230?v=pdf%20
https://journals.lww.com/00001432-201806000-00005
https://journals.lww.com/00001432-201806000-00005
https://doi.org/10.1177/1178638819887398
https://doi.org/10.1177/1178638819887398
https://dx.plos.org/10.1371/journal.pone.0233949
https://dx.plos.org/10.1371/journal.pone.0233949
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14000-3
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14000-3
https://doi.org/10.1016/B978-0-12-824389-3.00023-4
https://doi.org/10.1016/B978-0-12-824389-3.00023-4
https://doi.org/10.1371/journal.pone.0236786
https://doi.org/10.1371/journal.pone.0236786

15.

16.

17.

18.

19.

20.

21.

193 of 195 R. Trikoriyanto E. Koritelu, et al | MKMI | 20(4) | 2024 | 184-195

Hossain MdM, Abdulla F, Rahman A.
Prevalence and Determinants of Wasting of
Under-5 Children in Bangladesh: Quantile
Regression Approach. PLoS One. 2022;
17(11).
https://doi.org/10.1371/journal.pone.027
8097

Yeshaneh A, Mulu T, Gasheneit A, Adane D.
Prevalence of Wasting and Associated
Factors Among Children Aged 6-59 Months
in Wolkite Town of the Gurage Zone,
Southern Ethiopia, 2020. A Cross-Sectional
Study. PLoS One. 2022;17(1).
https://doi.org/10.1371/journal.pone.025
9722

Chekol YT, Arefaynie M, Kassa AA, Alene TD,
Ngusie HS. Determinants of Wasting Among
Children Aged 6-59 Months in North-East
Ethiopia: A Community-Based Case-Control
Study. BMJ Open. 2022;12(8).
https://doi.org/10.1136 /bmjopen-2021-
057887

Harding KL, Aguayo VM, Webb P. Factors
Associated with Wasting Among Children
Under Five Years Old in South Asia:
Implications for Action. PLoS One.
2018;13(7).
https://doi.org/10.1371/journal.pone.019
8749

Roba AA, Basdas O. Multilevel Analysis of
Trends and Predictors of Concurrent
Wasting and Stunting Among Children 6-
59 Months in Ethiopia from 2000 to 2019.
Frontiers in Nutrition. 2023;10:1-13.
https://doi.org/10.3389/fnut.2023.10732
00

Abdulla F, El-Raouf MMA, Rahman A,
Aldallal R, Mohamed MS, Hossain MdM.
Prevalence and Determinants of Wasting
Among Under-5 Egyptian Children:
Application of Quantile Regression. Food
Science & Nutrition. 2023;11(2):1073-1083.
https://doi.org/10.1002 /fsn3.3144

Elmighrabi NF, Fleming CAK, Agho KE.
Wasting and Underweight in Northern
African Children: Findings from Multiple-
Indicator Cluster Surveys, 2014-2018.
Nutrients. 2023;15(14):1-25.
https://doi.org/10.3390/nu15143207

22.

23.

24.

25.

26.

27.

28.

Chowdhury TR, Chakrabarty S, Rakib M,
Afrin S, Saltmarsh S, Winn S. Factors
Associated with Stunting and Wasting in
Children Under 2 Years in Bangladesh.
Heliyon. 2020;6(9).
https://linkinghub.elsevier.com/retrieve/
pii/S2405844020316923

Thurstans S, Opondo C, Seal A, Wells ], Khara
T, Dolan C, et al. Boys Are More Likely to be
Undernourished Than Girls: A Systematic
Review and Meta-Analysis of Sex
Differences in Undernutrition. BM] Global
Health. 2020;5(12).
https://gh.bmj.com/lookup/doi/10.1136/
bmjgh-2020-004030

Odei Obeng-Amoako GA, Karamagi CAS,
Nangendo ], Okiring ], Kiirya Y, Aryeetey R,
et al. Factors Associated with Concurrent
Wasting and Stunting Among Children 6-59
Months in Karamoja, Uganda. Maternal
Child Nutrition. 2021;17(1).
https://doi.org/10.1111/mcn.13074

Sahiledengle B, Agho KE, Petrucka P, Kumie
A, Beressa G, Atlaw D, et al. Concurrent
Wasting and Stunting Among Under-Five
Children in the Context of Ethiopia: A
Generalised  Mixed-Effects = Modelling.
Maternal Child Nutrition. 2023;19(2).
https://doi.org/10.1111/mcn.13483

Agho KE, Akombi BJ, Ferdous AJ, Mbugua I,
Kamara JK. Childhood Undernutrition in
Three Disadvantaged East African Districts:
A Multinomial Analysis. BMC Pediatrics.
2019;19(118):1-11.
https://doi.org/10.1186/s12887-019-
1482-y

Kartasurya MI, Syauqy A, Suyatno S,
Dewantiningrum ], Nuryanto N, Sunarto S,
et al. Determinants of Length for Age Z
Scores Among Children Aged 6-23 Months
in Central Java, Indonesia: a Path Analysis.
Front Nutr. 2023;10.
https://doi.org/10.3389/fnut.2023.10318
35

Sari RA, Ayu R, Sartika D. Birth Length is a
Dominant Risk Factor of Stunting Among
Children Aged 6-59 Months in North Moyo
Sub District, Sumbawa District West Nusa
Tenggara, Indonesia. Indian Journal of


https://doi.org/10.1371/journal.pone.0278097
https://doi.org/10.1371/journal.pone.0278097
https://doi.org/10.1371/journal.pone.0259722
https://doi.org/10.1371/journal.pone.0259722
https://doi.org/10.1136/bmjopen-2021-057887
https://doi.org/10.1136/bmjopen-2021-057887
https://doi.org/10.1371/journal.pone.0198749
https://doi.org/10.1371/journal.pone.0198749
https://doi.org/10.3389/fnut.2023.1073200
https://doi.org/10.3389/fnut.2023.1073200
https://doi.org/10.1002/fsn3.3144
https://doi.org/10.3390/nu15143207
https://linkinghub.elsevier.com/retrieve/pii/S2405844020316923
https://linkinghub.elsevier.com/retrieve/pii/S2405844020316923
https://gh.bmj.com/lookup/doi/10.1136/bmjgh-2020-004030
https://gh.bmj.com/lookup/doi/10.1136/bmjgh-2020-004030
https://doi.org/10.1111/mcn.13074
https://doi.org/10.1111/mcn.13483
https://doi.org/10.1186/s12887-019-1482-y
https://doi.org/10.1186/s12887-019-1482-y
https://doi.org/10.3389/fnut.2023.1031835
https://doi.org/10.3389/fnut.2023.1031835

29.

30.

31.

32.

33.

194 of 195 R. Trikoriyanto E. Koritelu, et al | MKMI | 20(4) | 2024 | 184-195

Public Health Research & Development.
2020;11(3):2567-2571.
https://medicopublication.com/index.php
/ijphrd/article /view /2897

Addae HY, Sulemana M, Yakubu T, Atosona
A, Tahiru R, Azupogo F. Low Birth Weight,
Household Socio-Economic Status, Water
and Sanitation are Associated with Stunting
and Wasting Among Children Aged 6-23
Months: Results from a National Survey in
Ghana. Salman V, editor. PLoS One.
2024;19(3).
https://doi.org/10.1371/journal.pone.029
7698

Government of the Republic of Indonesia.
Peraturan Pemerintah Republik Indonesia
Nomor 33 Tahun 2012 Tentang: Pemberian
Air Susu Ibu Eksklusif. Jakarta, Indonesia:
Government of the Republic of Indonesia;
2012.
https://peraturan.bpk.go.id/Details/5245/
pp-no-33-tahun-2012

Purwadi HN, Nurrika D, Wulandari M,
Novrinda H, Febriyanti H. Determinants of
Wasted Among Age 6-59 Months: The
Indonesia Family Life Survey 2014. Amerta
Nutrition. 2023;7(1SP):17-24.
https://doi.org/10.20473 /amnt.v7i1SP.20
23.17-24

Toma TM, Andargie KT, Alula RA, Kebede
BM, Gujo MM. Factors Associated with
Wasting and Stunting among Children Aged
06-59 Months in South Ari District,
Southern Ethiopia: A Community-Based
Cross-Sectional Study. BMC Nutrition.
2023;9(34):1-16.
https://doi.org/10.1186/s40795-023-
00683-3

Caribbean Regional Agricultural Policy
Network  (CARAPN), Inter-American
Institute for Cooperation on Agriculture
(IICA), Centre for Agricultural and Rural
Cooperation (CTA). Hunger and Nutrition
from Belly-Full to body-fuel. 2nd ed. Francis
D, editor. Barbados: Inter-American
Institute for Cooperation on Agriculture
(IICA); 2015.
https://iica.int/en/press/news/belly-full-
body-fuel

34.

35.

36.

37.

38.

39.

Alcaraz A, Pichon-Riviere A, Palacios A,
Bardach A, Balan DJ, Perelli L, et al. Sugar
Sweetened Beverages Attributable Disease
Burden and the Potential Impact of Policy
Interventions: A Systematic Review of
Epidemiological and Decision Models. BMC
Public Health. 2021;21(1460):1-11.
https://doi.org/10.1186/s12889-021-
11046-7

Jokhu LA, Syauqy A. Determinants of
Concurrent Wasting and Stunting Among
Children 6 to 23 Mo in Indonesia. Nutrition.
2024;122.
https://doi.org/10.1016/j.nut.2024.11239
0

Fan Y, Yao Q, Liu Y, Jia T, Zhang ], Jiang E.
Underlying Causes and Co-Existence of
Malnutrition and Infections: An Exceedingly
Common Death Risk in Cancer. Frontiers
Nutr.2022;9:1-11.
https://doi.org/10.3389/fnut.2022.81409
5

Chhetri U, Mishra A, Jain KC, Bhandari KR.
Childhood Tuberculosis and its Relation
with Nutrition. Journal of Lumbini Medical
College. 2018;6(2).
https://jlmc.edunp/index.php/JLMC/articl
e/view/217

Afridi MF, Farhat K, Ali S, Qaisrani MN,
Ahmed Z. Prevalence of Intestinal Parasitic
Infestations in Relation to wasting among
children under 5 Years of Age in Skardu,
Pakistan: A Cross-Sectional Observational
Study. Isra Medical Journal. 2021;13(2):
130-133.

https://www.imj.com.pk/wp-
content/uploads/2021/07/13.-SC-49-04-
21-Prevalence-of-intestinal-parasitic-
Infestations-in-relation-to-wasting-among-
children-under-5.pdf

Elsayh KI, Sayed DM, Zahran AM, Saad K,
Badr G. Effects of Pneumonia and
Malnutrition on the Frequency of
Micronuclei in Peripheral Blood of Pediatric
Patients. International Journal of Clinical
and Experimental Medicine. 2013;6(10):
942-950.

https://pmc.ncbi.nlm.nih.gov/articles/PMC
3832332/


https://medicopublication.com/index.php/ijphrd/article/view/2897
https://medicopublication.com/index.php/ijphrd/article/view/2897
https://doi.org/10.1371/journal.pone.0297698
https://doi.org/10.1371/journal.pone.0297698
https://peraturan.bpk.go.id/Details/5245/pp-no-33-tahun-2012
https://peraturan.bpk.go.id/Details/5245/pp-no-33-tahun-2012
https://doi.org/10.20473/amnt.v7i1SP.2023.17-24
https://doi.org/10.20473/amnt.v7i1SP.2023.17-24
https://doi.org/10.1186/s40795-023-00683-3
https://doi.org/10.1186/s40795-023-00683-3
https://iica.int/en/press/news/belly-full-body-fuel
https://iica.int/en/press/news/belly-full-body-fuel
https://doi.org/10.1186/s12889-021-11046-7
https://doi.org/10.1186/s12889-021-11046-7
https://doi.org/10.1016/j.nut.2024.112390
https://doi.org/10.1016/j.nut.2024.112390
https://doi.org/10.3389/fnut.2022.814095
https://doi.org/10.3389/fnut.2022.814095
https://jlmc.edu.np/index.php/JLMC/article/view/217
https://jlmc.edu.np/index.php/JLMC/article/view/217
https://www.imj.com.pk/wp-content/uploads/2021/07/13.-SC-49-04-21-Prevalence-of-intestinal-parasitic-Infestations-in-relation-to-wasting-among-children-under-5.pdf
https://www.imj.com.pk/wp-content/uploads/2021/07/13.-SC-49-04-21-Prevalence-of-intestinal-parasitic-Infestations-in-relation-to-wasting-among-children-under-5.pdf
https://www.imj.com.pk/wp-content/uploads/2021/07/13.-SC-49-04-21-Prevalence-of-intestinal-parasitic-Infestations-in-relation-to-wasting-among-children-under-5.pdf
https://www.imj.com.pk/wp-content/uploads/2021/07/13.-SC-49-04-21-Prevalence-of-intestinal-parasitic-Infestations-in-relation-to-wasting-among-children-under-5.pdf
https://www.imj.com.pk/wp-content/uploads/2021/07/13.-SC-49-04-21-Prevalence-of-intestinal-parasitic-Infestations-in-relation-to-wasting-among-children-under-5.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC3832332/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3832332/

40.

41.

42.

43.

44,

195 of 195 R. Trikoriyanto E. Koritelu, et al | MKMI | 20(4) | 2024 | 184-195

UNICEF. Knowledge, Attitudes and
Practices in Relation to Immunisation of
Children in Serbia. Belgrade: UNICEF; 2018.
https://www.unicef.org/serbia/media/91

46 /ftile/Knowledge, %2 0attitudes%20and

%?20practices.pdf

Shinsugi C, Mizumoto A. Associations of
Nutritional Status with Full Immunization
Coverage and Safe Hygiene Practices among
Thai Children Aged 12-59 Months.
Nutrients. 2021;14(34):1-8.
https://doi.org/10.3390/nu14010034

Sato R. Association Between Uptake of
Selected Vaccines and Undernutrition
Among Nigerian Children. Human Vaccines
& Immunotherapeutics. 2021;17(8):2630-
2638.
https://doi.org/10.1080/21645515.2021.1
880860

Gesese AA, Khot LD. Determinants of Acute
Malnutrition Among 6-59Months Old
Children in Public Hospitals in Gambella
Town, Southwest Ethiopia: Unmatched
Case-Control Study. Front Nutr. 2023;10:1-
13.
https://doi.org/10.3389/fnut.2023.12125
04

Prasetyo YB, Permatasari P, Susanti HD. The
Effect of Mothers’ Nutritional Education and
Knowledge on Children’s Nutritional Status:
A Systematic Review. International Journal
of Child Care and Education Policy.

46.

47.

48

2023;17(11):1-16.
https://doi.org/10.1186/s40723-023-
00114-7

. Baguune B, Aminu DM, Bekyieriya E,

Adokiya MN. Utilization of Growth
Monitoring and Promotion Services and
Undernutrition of Children Less Than Two
Years of Age in Northern Ghana. BMC
Nutrition. 2023;9(70):1-8.
https://doi.org/10.1186/s40795-023-
00729-6

Tufa Y, Mitiku A, Shemsu S, Bidira K.
Utilisation of Growth Monitoring Service by
Mothers of Infants in Mettu Town,
Southwest Ethiopia. BMJ Paediatrics Open.
2022;6(1).
https://bmjpaedsopen.bmj.com/lookup/d
0i/10.1136/bmjpo-2022-001588

Blankenship JL, Cashin ], Nguyen TT, Ip H.
Childhood Stunting and Wasting in
Myanmar: Key Drivers and Implications for
Policies and Programmes. Matern Child
Nutr. 2020;16(S2).
https://doi.org/10.1111/mcn.12710

. Van Cooten MH, Bilal SM, Gebremedhin S,

Spigt M. The Association Between Acute
Malnutrition and Water, Sanitation, and
Hygiene Among Children Aged 6-
59 Months in Rural Ethiopia. Matern Child
Nutr.2019;15:1-8.
https://onlinelibrary.wiley.com/doi/10.11
11/mcn.12631


https://www.unicef.org/serbia/media/9146/file/Knowledge,%20attitudes%20and%20practices.pdf
https://www.unicef.org/serbia/media/9146/file/Knowledge,%20attitudes%20and%20practices.pdf
https://www.unicef.org/serbia/media/9146/file/Knowledge,%20attitudes%20and%20practices.pdf
https://doi.org/10.3390/nu14010034
https://doi.org/10.1080/21645515.2021.1880860
https://doi.org/10.1080/21645515.2021.1880860
https://doi.org/10.3389/fnut.2023.1212504
https://doi.org/10.3389/fnut.2023.1212504
https://doi.org/10.1186/s40723-023-00114-7
https://doi.org/10.1186/s40723-023-00114-7
https://doi.org/10.1186/s40795-023-00729-6
https://doi.org/10.1186/s40795-023-00729-6
https://bmjpaedsopen.bmj.com/lookup/doi/10.1136/bmjpo-2022-001588
https://bmjpaedsopen.bmj.com/lookup/doi/10.1136/bmjpo-2022-001588
https://doi.org/10.1111/mcn.12710
https://onlinelibrary.wiley.com/doi/10.1111/mcn.12631
https://onlinelibrary.wiley.com/doi/10.1111/mcn.12631

