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Abstract

Objective: To analyze the hunger level of toddlers under 2 years old
using the Under-two Children Hunger Index (CHI).

Methods: This study used secondary data from the Indonesian
Basic Health Survey 2018. This study focused on the development of
measurement for under-two children hunger index (CHI) using six
indicators of the prevalence of chronic energy deficiency in pregnant
women; the prevalence of risk height of pregnant women; the prevalence
of under-two children who never being breastfeed; the prevalence of
malnutrition for under-two children; the prevalence of wasting for under-
two children; and the prevalence of stunting for under-two children.
These six indicators were weighted differently and were calculated using
the Principal Component Analysis (PCA) method.

Results: The calculation of CHI using loading factors as weighted
indicators has a higher precision with the percentage of 94.12 percent.
With a 2018 CHI score of 46.40, Indonesia is at a serious CHI level. From
the 34 provinces in Indonesia, 47.06% of provinces are at an extremely
alarming level, 8.82% are at an alarming level, 17.65% are at a serious
level, 17.65% are at a moderate level, and 8.82% are at alow level. Efforts
can be performed by the government to increase the CHI based on the 6
indicators mentioned above.

Conclusion: Based on this analysis, 25 provinces need attention in terms
of the CHI level with six, three, and sixteen provinces suffered from a
serious, alarming, and extremely alarming levels of CHI, respectively.
Nevertheless, CHI is dynamic and should be updated annually to assess
the province’s achievement in eradicating hunger. This time-series data
is very important to evaluate government programs and programs to
accelerate the eradication of under-two children’s hunger should focus
on the six indicators in this study.
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Introduction

In 2015, all members of the United Nations
committed to supporting global initiatives
in eradicating poverty, reducing inequality,
and protecting the environment. These global
commitments produced the Sustainable
Development Goals (SDGs) declaration
containing 17 Goals and 169 targets thatshould
be achieved in 2030. This paper exclusively
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focuses on the second goal of SDGs: end hunger,
achieve food security, and improved nutrition
for all people in Indonesia, especially for those
who are poor and vulnerable, including the
baby. The measurement of multidimensional
hunger at the national, regional, and global
levels indicated that all countries over the
world have had positive progress in hunger
eradication since 2000, but that is still a big
problem because 50 countries are still at a
serious level of hunger.

To evaluate progress in hunger eradication,
International Food Policy Research Institute
(IFPRI) released the Global Hunger Index
(GHI) report.! This yearly report explained
hunger and food insecurity in countries
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over the world. GHI is a composite index
produced by three dimensions from four
indicators with the same weight. The first
dimension is inadequate food supply with
undernourishmentindicator by FAO: the share
of the population that is undernourished,
whose caloric intake is insufficient. The
second dimension is child under nutrition
with two indicators which are child wasting
and child stunting WHO. Child stunting is the
share of under-five children who are wasted
with low weight for their height reflecting
acute nutrition and child stunting is the share
of under-five children who have low height for
their age reflecting chronic under nutrition.
The third dimension is child mortality, the
mortality rate of under-five children in a part
of the reflection of the fatal mix of inadequate
nutrition and unhealthy environments. This
data was released by United Nations Children’s
Fund.

However, Aiga said that the same weighting
method that was used by IFPRI in calculating
GHI did not represent the weight for each
dimension and indicator. Aiga suggested
using different weighting for different
dimensions, 2/3 for the first dimension, 2/9
for the second dimension, and 1/9 for the third
dimension.? Then, Ibok et al.?® developed GHI
measurement to measure the vulnerability
to the food insecurity index compiling three
dimensions from twelve indicators with the
same weighting.Some of those indicators also
use in global hunger indicators. Whereas, te
Lintelo et al.* measured the Hunger Reduction
Commitment Index for a set of developing
countries from nine equally weighted
indicators.

Hunger is very susceptible for children.
Jones, et al’ research suggests that families
that are dealing with negative life, inadequate
income, and social support are particularly
vulnerable to children’s hunger. Children’s
hunger can be affected by bad parenting
style, especially for the 1000 first day of
life movement. This period consists of 270
days (9 months) during pregnancy and 730
days (24 months) after the baby’s birth.
Nutritional problems during this period will
cause difficulties in optimizing physical and
cognitive development.® Age 0-24 months is a
critical age for children. In this period, children
need sufficient nutrition, not only in quantity
but also quality, for achieving optimal weight
and height of children. Under-two children’s
development and growth are determined for
great children’s development in the future.”
At this age, under-two children’s development
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and growth can be observed easily because
every child has the same development pattern
at different velocities.?

Children’s upbringing in breastfeeding and
complementary feeding of the breastfed in the
first year of children’s life is very important
for the development of each child’s full human
potential.’ This point of view is the same as
Balk et al'® research to inspect households
having children one until three years of age.
They concluded that the similarity of the
household characteristics is a significant risk
factor causing undernourishment, especially
in breastfeeding duration and nutritious food.
Indonesian awareness of breastfeeding should
be increased. In 2018, there were only 67 of
100 babies aged zero until six months who
got exclusive breasts. Whereas, Indonesian
government regulation number 33 of 2012
concerning exclusive breastfeeding states
that every mother should provide exclusive
breastfeeding for every baby she had. The
center of Data and Information, The ministry
of health stated that exclusive breastfeeding is
recommended in the first six months ofa child’s
life because breast milk is not contaminated by
everything worse for a baby’s life and contains
many nutrients needed by children at that
age.!

Insufficient process in breastfeeding and
complementary feeding of the breastfeeding
for under-two children caused children to live
a limited life, such as low height for children’s
age, slow brain development, and easy to
get pain. These characteristics are known
as stunting. Stunting is a failure condition in
under-two children growth due to chronic
malnutrition which has happened for a long
time, from infancy until 2 years old. Now, the
prevalence of stuntingin Indonesiais relatively
higher than in other middle-income countries
in the world. Although this prevalence
decreased in 2018, this prevalence exceeded
the WHO stunting threshold amount by 20
points. The prevalence of stunting in 2018 is
30.8% in other words, 31 of 100 under-five
children suffered from stunting.'

Based on the elucidations above, it
concludesthatsomuchresearchthattold about
hunger but there are still no studies about
the measurement of hunger for under-two
children. Is known that hunger in children can
be affected by inadequate children up bridging,
especially in 9 months during pregnancy and
the first 24 months after the baby’s birth, so in
measuring the level of hunger, it is necessary
to include the pregnant women as an indicator
to compute the index. Based on these facts,

International Journal of Integrated Health Sciences (IIJHS)



Under-Two Children Hunger Levels in Indonesia

this study focuses on the development of
measurement for CHI using six indicators,
they are the prevalence of chronic energy
deficiency in pregnant women; the prevalence
of risk height of pregnant women; the
prevalence of under-two children who never
breastfed; the prevalence of malnutrition for
under-two children; the prevalence of wasting
for under-two children; and the prevalence
of stunting for under-two children. These
six indicators have different weights which
are calculated using the PCA method. The
objective of measuring the CHI is to evaluate
the performance of all Indonesian provinces
to achieve zero hunger. This indicator will
be compared with Aiga weighting and IFPRI
weighting then will be ranked from the highest
index to the lowest one. The CHI measurement
is expected to make government intervention
can be focused and stay on target.

Methods

This study used secondary data from Indonesia
Basic Health Survey named Riskesdas which
was conducted in 2018. These data were
used to evaluate the achievement of health
indicators at the national and provincial levels.
The targeted sample is 300.000 households
within 30.000 census block-based which
had done by Statistics of Indonesia with the
Probability Proportional to Size (PPS) method
using linear systematic sampling and two-
stage sampling.

Indicators and variables that were selected
in composing the hunger index for under-two
children were based on Global Hunger Index
by Concern Worldwide and Welthungerlife
and growth and development for under-
two children. These indicators were the
prevalence of chronic energy deficiency in
pregnant women (X,); the prevalence of risk
height of pregnant women (X ); the prevalence
of under-two children who have never been
breastfed (X,); the prevalence of malnutrition
for under-two children (X,); the prevalence of
wasting for under-two children (X;); and the
prevalence of stunting for under- two children
(X,). All of these indicators are data at the
province level.

After selecting the indicators, their value
would be standardized by z-score and distance
to scale (0-100). The next step is to determine
the weight for each indicator by using the
factor analysis method. The data should have
multivariate normal distribution tested by
the Royston method. Based on Korkmaz's
statement, the Royston method is used to
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determine the distribution of the multivariate
data. Royston test shows that the Royston
statistical value is 11.2802 and the p-value
is 0, 0852. It concluded that the data have a
normal distribution.

A weighting method was used to determine
the relative importance of the indicators in
forming the under-two children’s hunger
index. Good ridge stated that it was necessary
to calculate the weight for each indicator if they
have some different indicators to compute
an index.!* The CHI index is constructed as
follows:

CHI, = 232 wyxy [ X732, w

Where CHI;Under-two children are
hunger index for i province and w;are weight
for indicator j (a result of loading factor
enumeration). Weight enumeration for each
indicator used the eigenvalue resulting from
the principal component analysis method?®.
It used a maximum factor in the factoring
process and the weight for each indicator was
the proportion of its eigenvalue to the total
eigenvalue. Table 1 below gives information
about the weight of the indicators:

In Indonesia, there are 34 provinces. They
are classified into 5 categories based on
composite cut-off points. The composite cut-
off point is calculated as follows:

............................................. (2)
Where j = 1, 2... 6; k = 1, 2... 34; Klsthe
composite cut- off point of indicators and CJK
is the standardized value of indicator cut-off
point.

The under-two Children Hunger Index
scale shows the severity of toddlers under
two years old hunger, from low to extremely
alarming categories. The first category is
for the provinces included with low hunger
levels, the second category is for the provinces
included with moderate hungerlevels, the third
category is the provinces with serious hunger
levels, the fourth category is the provinces
with an alarming level of hunger, and the
last category is the provinces with extremely
alarming hunger level. It is important to affirm
that a province that is identified as having an
alarming level of under-two children hunger
does not mean that all under-two children are
vulnerable to hunger. Then, a province that is
identified with alow hunger level of under-two
children does not mean that all of the under-
two children resist hunger. The smaller index,
thelower of under-two children’s hunger level.
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Table 1 Weight for Each Indicator

Code Indicator Weight
X, Prevalence of chronic energy deficiency in pregnant women 0.15
X, Prevalence of risk height of pregnant women 0.11
X, Prevalence of under-two children who never being breastfed 0.44
X, Prevalence of malnutrition for under-two children 0.03
X, Prevalence of wasting for under-two children 0.08
X, Prevalence of stunting for under-two children 0.20
Table 2 Correlation Result between X1, X2, X3, X4, X5, and X6
Indicators X, X, X, X, X,

X, -0.108

X, 0.124 -0.029

X, 0.403* 0.333** 0.601*

X, 0.243 0.345* 0.203 0.530*

X 0.247 0.112 0.311** 0.551* 0.468*

Note: * Significant at the 5 percent level, ** Significant at the 10 percent level

On the other one, the greater index, the more
alarming under-two children’s hunger levels.

Result

Indonesia has 34 provinces with a 5.4 million
population. The result of descriptive analysis
from the indicators which is used to compute
the under-two children hunger index showed
that the average of chronic energy deficiency
in pregnant women prevalence and risk height
of pregnant women prevalence is 17.98% and
30.94%. These statistics mean that 18 of 100
pregnant women suffer from chronic energy
deficiency and 30 of 100 pregnant women have
a risk of height. On average, there are 7.81%

of under-two children who never breastfed,
4.39% of under-two children suffered from
malnutrition, 12.17% of under-two children
were wasting, and 4.52% of under-two
children were stunting.

Table 2 shows the correlation result among
the six indicators composed of under-two
children’s hunger index. Based on that table,
most of all indicators correlate with each
other with a positive correlation. However,
there are 2 negative correlations, they are the
prevalence of chronic energy deficiency to the
prevalence of risk height in pregnant women
indicator and the prevalence of risk height in
pregnant women to the prevalence of under-

two children who have never been breastfed.

N ow
I:l Moderate
I:l Serious
- Alaming

- Extremely alarming

Fig. 1 Under-two Children Hunger Index Map of Indonesia
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Table 3 Rank and Score of Under-two Children Hunger Index in Indonesia

Province

CHI

IFPRI
Score

Aceh

Sumatera Utara
Sumatera Barat
Riau

Jambi

Sumatera Selatan
Bengkulu
Lampung

Bangka Belitung
Kepulauan Riau
Jakarta

Jawa Barat

Jawa Tengah
Yogyakarta

Jawa Timur

Banten

Bali

Nusa Tenggara Barat
Nusa Tenggara Timur
Kalimantan Barat
Kalimantan Tengah
Kalimantan Selatan
Kalimantan Timur
Kalimantan Utara
Sulawesi Utara
Sulawesi Tengah
Sulawesi Selatan
Sulawesi Tenggara
Gorontalo

Sulawesi Barat
Maluku

Maluku Utara
Papua Barat

Papua

40.17
41.89

49.72
32.65
38.15
43.24

37.66
40.26

46.11
43.66

38.48

46.21

48.16
41.39

CHI

IFPRI

Rank

32
29
10
13
23
22

14

11

17
15

33
18
24
19
12

CHI

Aiga
Score

32.24
42.87
43.78

29.90
34.57

28.81

32.59
32.48

39.43
39.90

34.04

39.95

Table 4 Children Hunger Index Scale for Each Method

CHlAiga CHIIoadl'n_q
Rank factor
Score
33
32
7 37.35
15 4841
16 46.28
22 5618
6 38.55
11 43.32
2« [NGCENN
5 36.61
4 32.75
9 40.72
8 36.67
L 1217
12 44.86
.
2
10 39.24
28 [INNGOGZNNN
17 45.17
21
19
14 47.02

CHI

loading

factor

Rank
30
32

7
16
14
23

8
11
24

5

4
10

6

1
12
20

3

9
28
13
18

Weight
IFPRI’s weight <31.77
Aiga’s weight <27.19
Loading factor’s weight <31.76

GHI Severity Scale

- Moderate

31.78-39.59 39.60-46.85
27.20-36.60 36.61-44.04
31.77-40.61 40.62-47.28

46.86-53.03 >53.04
44.05-50.18 >50.19
47.29-53.71 >53.72
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Table 5 The APPER Value and the Accuracy of These Three CHI Calculations

Weight APPER (%) Accuracy (%)
IFPRI’s weight 14.71 85.29
Aiga’s weight 11.76 88.24
Loading factor’s weight 5.88 94.12

The next step is doing a CHI calculation
using the IFPRI’s weight, Aiga’s weight, and
the loading factor weight.? The weight that is
used by IFPRI in CHI calculation is IKB. =
1/6(X + X, + X, + X, + X, +X)andtheA1gas
one is IKB, = 1/18(X, + X)) 3/9(X, + X,) +
1/9(X; + )ﬁ Whereas the weight resultmg
from pr1nc1pa1 component analysis is IKB ’
= 0,15X, +0,11X, +0,43X, + 0,03X, + 0,08K’

82X The result of these three methods is

shown in Table 3.

The CHI from these three methods is
classified into 5 categories based on the
cutting point of each index calculation method.
The higher level the higher hunger happened
for each province. CHI scale for each method is
explained in Table 4. After all of this step, the
discriminant analysis method is used to test
the accuracy of these three index calculations.
Based on that classification, the Apparent Error
Rate (APPER) is calculated to know about the
accuracy of these three index methods(Table
4)

Based on Table 5, the method which is
the highest accuracy is the loading factor’s
weight using the principal component analysis
method. The percentage of accuracy is 94, 12%
and on the other side, the percentage of the
wrong classification is small, which is 5, 88%.
These statistics values mean that 32 provinces
are classified in the right classification. The
APPER value and the accuracy calculation
proved that the indicator weight calculated by
the loading factor of the component principal
analysis method is the best method because
the weight of each indicator is different. This
method is more objective and conscientious.

Discussion

Based on index calculation using component
principal analysis, Indonesia’s Under-two
Children Hunger Index is 46.40, which stays
at a serious level. There are 5 provinces with
the lowest score index: Yogyakarta (12.17),
Kalimantan Utara (23.13), Bali (23.72), Jakarta
(32.75), and Kepulauan Riau (36.61). On the
other hand, 5 provinces with the highest score
index are Maluku (84.35), Papua Barat (70.64),
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Sumatera Utara (68.81), Maluku Utara (66.16),
and Aceh (65.50). Fig. 1 shows the spread of

under-two children hungers in Indonesia.

0f34 provincesinIndonesia, there are three
provinces (8.82%) suffered from a level of CHI
that is low, six provinces (17.65%) suffered
from a moderate level of CHI, six provinces
(17.65%) suffered from a serious level of CHI,
three provinces (8.82%) suffered from an
alarming level of CHI and sixteen provinces
(47.96%) suffered from an extremely alarming
level of CHI. All provinces suffering from
hunger in under two children are indicated by
the prevalence of chronic energy deficiency
in pregnant women, the prevalence of under-
two children who never breastfed, and the
prevalence of wasting and stunting for under-
two children are high. The mean prevalence of
chronic energy deficiency in pregnant women
from all provinces suffering from extremely
alarming CHI is 20.8%. It is different than the
provinces which have a low and moderate
levels of CHI. So, the policies can be focused on
chronic energy deficiency in pregnant women.
It is very important to reduce hunger both in
under-two children and under-five children
in Indonesia. For sure, children’s growth and
development are started when the baby is
still in the womb. The result of this research is
paralleled with the Balk et al.*

Another indicator that is very influential
for CHI is the prevalence of under-two
children who never breastfed with a mean
is 9.9%. Breastfeeding is very important to
support children’s growth and development
because it contains nutrition which is very
important for the baby. This is paralleled with
the previous research stating that the impacts
of chronic energy deficiency on a fetus are
stunted fetal growth, miscarriage, stillbirth,
neonatal mortality, congenital defects, anemia
on the infant, asphyxia intrapartum, and
low birth weight.!®1”181% The prevalence of
wasting and stunting for under-two children
will be getting worst if this indicator has never
been eradicated. Based on these facts above,
the treatment for pregnant women, children
lactating, and under-two children malnutrition
should be a major concern of the government,
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especially in the provinces that are suffering
from the extremely alarming level of CHI.
Anyhow, CHI was dynamic and should
be updated every year to know about the
achievement of every province in eradicating
hunger. This time-series data is very
important to evaluate government programs.
The government can focus on six indicators to
eradicate under-two children’s hunger. The
recommendation for the next research is to
add other indicators which could be relevant
to CHI. The research suggestion is for the
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