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Abstract Undernutrition, including underweight, is a
global health problem in Indonesia. Until 2022, the
prevalence of underweight children in Indonesia continued
to increase. This study aimed to determine the relationship
between sociodemographic, dietary, and health service
factors and the incidence of underweight among children
aged 6-11 months in Indonesia. This study utilized a
quantitative approach, employing an observational
analytical method with a retrospective cohort design. The
instrument was a standardized questionnaire from the 2021
Indonesian Nutrition Status Survey (Survey Status Gizi
Indonesia/SSGI). A total of 28,410 children aged 6-11
months were used as participants. This study employed
univariate, bivariate (chi-square), and multivariate (binary
logistic regression) analyses. Variables that strongly
contributed to the prevalence of underweight among
children aged 6-11 months were sex (aOR=1.55), mother's
education (no education vs. higher education aOR=1.46,
elementary school vs. higher education aOR=1.24),
mother's working status (aOR=1.16), type of residence
(aOR=1.11), household size (aOR=1.13), birth weight
(aOR=3.37), consumption of other fruits and vegetables
(aOR=1.21), meat consumption (aOR=1.21), and
immunization completeness (aOR=1.24). Birth weight
was the variable with the strongest contribution to the
prevalence of underweight among children aged 6-11
months [p-value: <0.001; aOR: 3.37 (2.96-3.83); Wald:
343.34]. This study indicates that factors associated with

underweight among children aged 6-11 months in
Indonesia require further attention. The results of this study
can be wused to support the development of
recommendations for creating policies to address the issue
of underweight in Indonesia.
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1. Introduction

Undernutrition, including underweight, is a global
health problem, particularly in low- and middle-income
countries [1]. A study published in The Lancet reported
that by 2022, the prevalence of underweight had decreased
significantly, but was still dominant in sub-Saharan Africa,
South Asia, and Southeast Asia. The prevalence of
underweight in adults in 2022 was 7% (183 million) in
women and 6.2% (164 million) in men. The countries with
the highest number of underweight adults in 2022 were
India, China, Japan, Indonesia, Ethiopia and Bangladesh.
In Indonesia alone, the prevalence of underweight is 6.6%
and 10.6% in women and men, respectively. Meanwhile,
the prevalence of underweight in children and adolescents
is higher, at 8.2% (77 million) in girls and 10.8% (108
million) in boys [2].
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According to the Indonesian Nutrition Status Survey
(SSQGI), the prevalence of underweight children under five
in Indonesia increased from 16.3% in 2019 to 17% in 2021.
In Indonesia, 18 out of 34 provinces have a prevalence of
more than 17%, with the highest prevalence recorded in
East Nusa Tenggara (29.3%), Maluku (26.4%) and South
Kalimantan (24.3%) [3]. This figure has further increased
to 17.1% in 2022 [4]. This indicates that the issue of
underweight in children under five years in Indonesia
remains a concern and requires attention.

Underweight is malnutrition, which is considered
undernutrition, a condition in which the body weight is low
for the child's age. Under these conditions, children may be
thin or short for their age. Underweight children may have
a combination of chronic and acute malnutrition [5,6].
Underweight status is typically calculated using a
weight-for-age calculation, with a Z-score indicating a
value below -2 standard deviations (SD) from the global
median [7,8]. The consequences of chronic underweight
and undernutrition during critical periods of cerebral
development, from pregnancy and birth to preschool, may
result in physical and cognitive impairments. The child
may be unable to function well unless early intervention is
provided to improve their nutrition and health [9].

Previous studies have shown that sociodemographic,
dietary, and health service factors are associated with the
incidence of underweight in children [10-16]. This study
aimed to determine the relationship between
sociodemographic, dietary, and health service factors and
the incidence of underweight among children aged 6-11
months in Indonesia. This research can be used to facilitate
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the Indonesian state's efforts to address the underweight
challenge still faced by Indonesia.

2. Materials and Methods

2.1. Study Design

This study utilised a quantitative approach, employing
an observational analytical method with a retrospective
cohort design.

2.2. Participants

A total population of 58,991 children under one year of
age was observed from the SSGI 2021 data provided, with
the study subjects being children under 1 year old. We
excluded children aged 0-5 months, leaving 32,082
children aged 6-11 months. We then cleaned the missing
data for birth weight (2,713), exclusive breastfeeding (787),
maternal age (165), and consumption patterns (7), and
obtained a defined population of 28,410 participants for
this study. The sampling flowchart is presented in Figure 1.

2.3. Instrument

The instrument used in this study was a standardized
questionnaire from the 2021 Indonesian Nutrition Status
Survey (Survey Status Gizi Indonesia/SSGI). The
questionnaire included questions about
sociodemographics, dietary habits of children, and health
services, which were used as variables in this study.

Children under one year from the SSGI 2021 (n = 58,991)

\ 4

Excluded: Children aged 0-5 months from the SSGI 2021 (n = 26,909)

Respondents who met the study requirements (children aged 6-11 months) (n = 32,082)

1. Birth weight=2,713

v

3. Maternal age = 165

(n=3,672)

Excluded: missing value from the variables
2. Exclusive breastfeeding = 787

4.  Consumption pattern =7

The sample used was all the defined population (n = 28,410)

v

v

Children aged 6-11 months with
underweight (n = 2,401)

Children aged 6-11 months with
normal weight-for-age (n = 26,009)

Figure 1.

Sampling flowchart
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The dependent variable in this study is underweight
nutritional status. Underweight was determined by
measuring body weight according to the age and sex of
the baby. These three questions were transformed into the
dependent variable. Infants were classified as underweight
if their weight-for-age Z-score was less than or equal to -2
SD [17]. This variable was categorized as “underweight”
and “normal weight-for-age”.

The independent variables included sex, maternal age,
maternal education, maternal occupation, type of
residence, number of household members, health
insurance coverage, exclusive breastfeeding, birth weight,
and dietary intake variables (consumption of green
vegetables, vitamin A-rich fruits, other fruits and
vegetables, juice, meat, eggs, and fish or seafood), as well
as immunization completeness and vitamin @A
supplementation. Dietary variables were categorized
based on whether the infant had ever consumed the
respective food items.

The exclusive breastfeeding variable was constructed
from three components: 1) whether the infant was ever
breastfed; 2) whether the infant received any food or drink
other than breast milk before the initiation of
breastfeeding; and 3) the age at which complementary
foods or liquids were first introduced. Infants were
classified as exclusively breastfed if they had been
breastfed, had not received any food or drink other than
breast milk prior to breastfeeding, and were introduced to
complementary foods at > 6 months of age. The
immunization completeness variable consists of hepatitis
B, Bacillus Calmette—Guérin (BCG), diphtheria—
pertussis—tetanus—hepatitis B combination (DPT-HB
Combination), oral polio vaccine (OPV), and inactivated
polio vaccine (IPV), and measles—rubella/measles—
mumps—rubella (MR/MMR). Infants who received all
recommended immunizations were categorized as
“complete”, while those missing one or more were
categorized as “incomplete”.
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2.4. Data Analysis

This study used univariate, bivariate, and multivariate
analyses. The bivariate test used the Chi-square and
Fisher's tests as alternative tests. Multivariate tests used
binary logistic regression to identify the most influential
variables. Data were processed using IBM SPSS version
31 software.

2.5. Ethical Consideration

The data were obtained from the SSGI 2021 by
registering and submitting a data request. The data were
then sent via email. In addition, this research has received
ethical clearance from the Health Research Ethics
Commission of the Faculty of Medicine, Universitas
Negeri Semarang Number: 421/KEPK/FK/KLE/2024

3. Result

Table 1 shows the characteristics distribution in
children aged 6-11 months based on the 2021 Indonesian
Nutritional Status Survey (SSGI). Of the 28,410 children,
2,401 (8.5%) were classified as underweight. When
viewed by maternal age distribution, 16,317 (57.4%)
mothers were aged 25-34 years old, with 11,716 (41.2%)
mothers having completed senior high school. Table 1
also shows that the consumption patterns of children aged
6-11 months are still lacking in protein and minerals from
meat, eggs, vegetables, and fruits. The proportion of
children consuming each food group was relatively low.
Specifically, 39.7% consumed green vegetables, 20.5%
consumed vitamin A-rich fruits, and 20.7% consumed
other fruits and vegetables. In addition, 10.7% consumed
juice, 21.5% consumed meat, 26.6% consumed eggs, and
22.1% consumed fish or seafood. Furthermore, 75.2% of
children had incomplete immunization coverage.

Table 1. Characteristics Distribution
Variables Frequency Percentage (%)
Underweight status
Underweight 2401 8.5
Normal weight-for-age 26009 91.5
Sex
Male 14761 52.0
Female 13649 48.0
Mother’s age
15-24 years old 4831 17.0
25-34 years old 16317 57.4
35-44 years old 6905 243
45-54 years old 299 1.1
55-64 years old 51 0.2
65-74 years old 4 0.0
>75 years old 3 0.0
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Table 1 continued

Mother’s education

No education 980 3.4
Elementary school graduate 4104 14.4
Junior high school graduate 5794 20.4
Senior high school graduate 11716 412
Higher education graduate 5816 20.5

Mother’s working status

Yes 17949 63.2
No 10461 36.8

Type of residence place

Rural 12586 55.7
Urban 15824 443

Household number

>4 people 13207 46.5
<=4 people 15203 53.5

Health insurance coverage

No 17551 61.8
Yes 10859 382

Exclusive breastfeeding

No 16385 57.7
Yes 12025 423

Birth weight

Low birth weight 1586 5.6
Normal birth weight 26824 94.4
Green vegetables consumption

No 17139 60.3
Yes 11271 39.7

Vitamin A-rich fruits consumption

No 22593 79.5
Yes 5817 20.5

Other fruits and vegetables consumption

No 22543 79.3
Yes 5867 20.7

Juice consumption

No 25368 89.3
Yes 3042 10.7

Meat (chicken, beef, goat, pork, or duck) consumption

No 22302 78.5
Yes 6108 21.5

Egg consumption

No 20852 73.4
Yes 7558 26.6

Fish or seafood consumption

No 22122 779
Yes 6288 22.1

Immunization completeness

Incomplete 21372 75.2
Complete 7038 24.8

Vitamin A supplementation

No 10405 36.6
Yes 18005 63.4
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Table 2 shows a bivariate analysis between independent
variables and underweight status among children aged
6-11 months. The analysis results showed that the
variables associated with underweight status in children
aged 6-11 months were sex, mother's education, mother's
working status, type of residence, household number,
health insurance coverage, exclusive breastfeeding, birth
weight, vitamin A-rich fruit consumption, other fruit and
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Furthermore, children born with low birth weight (<2,500
grams) had a 2.87 times higher risk of being underweight.
Additionally, children who did not consume sufficient
amounts of vitamin A-rich fruits, other fruits and
vegetables, and meat in their complementary foods had a
1.21, 1.27, and 1.31 times higher risk of being
underweight, respectively. The completeness of
immunization status also played a significant role in infant

vegetable consumption, meat consumption, and underweight status, where children with incomplete
immunization completeness. Children who were not immunization had a 1.24 times higher risk of being
exclusively breastfed during the first 6 months of life had underweight compared to children with complete
a 1.09 times higher risk of being underweight. immunization.
Table 2. Bivariate analysis
Underweight Status
Variables RR (95% CI) p-value
Underweight, n (%) No underweight, n (%)
Sex
Male 1474 (10.0) 13287 (90.0)
1.47 (1.36-1.59) <0.001*
Female 927 (6.8) 12722 (93.2)
Mother’s age
15-24 years old 426 (8.8) 4405 (91.2)
0.91 (0.90-0.92) 1.00
25-34 years old 1287 (7.9) 15030 (92.1)
0.92 (0.91-0.93) 1.00
35-44 years old 652 (9.4) 6253 (90.6)
0.91 (0.89-0.91) 1.00
45-54 years old 31(10.4) 268 (89.6)
0.89 (0.86-0.93) 1.00
55-64 years old 5(9.8) 46 (90.2)
0.90 (0.92-0.99) 1.00
65-74 years old 0(0.0) 4 (100)
>75 years old 0(0.0) 3 (100)
Mother’s education
No education 113 (11.5) 867 (88.5)
1.63 (1.34-1.98) <0.001*
Elementary school graduate 423 (10.3) 3681 (89.7)
Lo 1.46 (1.28-1.66) <0.001*
Junior high school graduate 513 (8.9) 5281 (91.1)
o 1.25(1.10-1.42) <0.001*
Senior high school graduate 940 (8.0) 10776 (92.0)
. . 1.13 (1.01-1.27) 0.03*
Higher education graduate 412 (7.1) 5404 (92.9)
Mother’s working status
Yes 1623 (9.0) 16326 (91.0)
1.22 (1.12-1.32) <0.001*
No 778 (7.4) 9683 (92.6)
Type of residence place
Rural 1153 (9.2) 11433 (90.8)
1.16 (1.08-1.25) | <0.001*
Urban 1248 (7.9) 14576 (92.1)
Household number
>4 1 1199 9.1 12008 (90.9
peopie ©.1y (90.9) 115 (1.06-1.24) | <0.001*
<4 people 1202 (7.9) 14001 (92.1)
Health insurance coverage
No 1548 (8.8) 16003 (91.2)
1.12 (1.04-1.22) 0.005*
Yes 853 (7.9) 10006 (92.1)
Exclusive breastfeeding
No 1435 (8.8) 14950 (91.2)
1.09 (1.01-1.18) 0.032*
Yes 966 (8.0) 11059 (92.0)
Birth weight
Low birth weight 348 (21.9) 1238 (78.1)
. . 2.87(2.59-3.17) <0.001*
Normal birth weight 2053 (7.7) 24771 (92.3)
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Table 2 continued

Green vegetables consumption

No 1459 (8.5) 15680 (91.5)

1.02 (0.94-1.10) 0.662
Yes 942 (8.4) 10329 (91.6)
Vitamin A-rich fruit consumption
No 1980 (8.8) 20613 (91.2)

1.21 (1.09-1.34) <0.001*
Yes 421(7.2) 5396 (92.8)
Other fruits and vegetables consumption
No 1993 (8.8) 20550 (91.2)

1.27 (1.15-1.41) <0.001*
Yes 408 (7.0) 5459 (93.0)
Juice consumption
No 2170 (8.6) 23198 (91.4)

1.13 (0.99-1.28) 0.078
Yes 231 (7.6) 2811 (92.4)
Meat consumption
No 1988 (8.9) 20316 (91.1)

1.31 (1.18-1.45) <0.001*
Yes 415 (6.8) 5693 (93.2)
Egg consumption
No 1773 (8.5) 19079 (91.5)

1.02 (0.94-1.12) 0.621
Yes 628 (8.3) 6930 (91.7)
Fish or seafood consumption
No 1861 (8.4) 20261 (91.6)

0.98 (0.89-1.07) 0.678
Yes 540 (8.6) 5748 (91.4)
Immunization completeness
Incomplete 1898 (8.9) 19474 (91.1)

1.24 (1.13-1.37) <0.001*
Complete 503 (7.1) 6535(92.9)
Vitamin A supplementation
No 897 (8.6) 9508 (91.4)

1.03 (0.95-1.12) 0.448
Yes 1504 (8.4) 16501 (91.6)

*statistically associated
Table 3. Multivariate analysis

Variable Beta S.E. Wald aOR (95% CI) | p-value
Sex 0.44 | 0.04 97.65| 1.55(1.42-1.69) | <0.001
Mother’s education (no education vs higher education graduate) 0.38 0.12 10.52 | 1.46(1.16-1.84) 0.001
Mother’s education (elementary school graduate vs higher education graduate) 0.21 0.08 7.53 | 1.24(1.06-1.44) 0.006
Mother’s education (junior high school graduate vs higher education graduate) 0.09 0.07 1.47 | 1.09 (0.95-1.26) 0.225
Mother’s education (senior high school graduate vs higher education graduate) 0.04 | 0.07 0.35| 1.04(0.92-1.18) 0.551
Mother’s working status 0.15 0.05 9.12| 1.16(1.05-1.28) 0.003
Type of residence place 0.10 0.05 522 | 1.11(1.02-1.21) 0.022
Household number 0.12| 0.04 7.96 | 1.13(1.04-1.23) 0.005
Birth weight 1.21 0.07 | 34334 | 3.37(2.96-3.83) | <0.001
Other fruits and vegetables consumption 0.19 0.06 10.56 | 1.21(1.08-1.36) 0.001
Meat consumption 0.18 0.06 991 | 1.21(1.07-1.35) 0.002
Immunization completeness 0.22 0.05 16.48 | 1.24(1.12-1.38) | <0.001
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Table 3 presents the results of the multivariate analysis.
Variables that were significantly associated with
underweight among children aged 6-11 months included
sex (aOR = 1.55; 95% CI: 1.42—-1.69), maternal education
(no education vs higher education: aOR = 1.46; 95% CI:
1.16-1.84; elementary school vs higher education: aOR =
1.24; 95% CI: 1.06—1.44), maternal working status (aOR
= 1.16; 95% CI: 1.05-1.28), type of residence (aOR =
1.11; 95% CI: 1.02—-1.21), household size (aOR = 1.13;
95% CI: 1.04-1.23), birth weight (aOR = 3.37; 95% CI:
2.96-3.83), consumption of other fruits and vegetables
(aOR = 1.21; 95% CI: 1.08-1.36), meat consumption
(aOR = 1.21; 95% CI: 1.07-1.35), and immunization
completeness (aOR = 1.24; 95% CI: 1.12-1.38). Among
these variables, low birth weight was the strongest
predictor of underweight, as indicated by the highest
adjusted odds ratio (aOR = 3.37; 95% CI: 2.96-3.83; p <
0.001). Based on the regression model, the estimated
probability of underweight among children with these risk
factors was 38%.

4. Discussion

In this study, several factors such as sociodemographic
factors, health services, and child consumption, were

associated with underweight in children aged 6-11 months.

The sex of the child was significantly associated with
underweight status (aOR = 1.55; 95% CI: 1.42-1.69),
with males having a higher risk of being underweight.
This finding is consistent with those of previous studies in
Rwanda and Ethiopia [10,12,15]. One possible
explanation is that male infants generally have higher
energy requirements compared to females, which may
increase their vulnerability to inadequate nutritional intake
when dietary needs are not sufficiently met [10,15].

The findings of the study revealed an association
between maternal characteristics, including education
level and working status, and the incidence of
underweight in their children. However, no significant
association was observed between maternal age and
underweight status in children. Mothers with a higher
level of education appear to have better information on
household care, particularly in the context of maintaining
children's health. They have been found to seek more
information on healthcare during pregnancy, childbirth,
and the postpartum period, including guidance on
breastfeeding, to ensure their children's optimal growth
and development [10,11]. Other studies showed that better
nutritional literacy among parents was linked to a lower
likelihood of children being underweight [18].

In addition, non-working mothers have been found to
be more proficient in maintaining their children's health
compared to working mothers. The findings of this study
are consistent with those of studies conducted in
Bangladesh and India [19,20]. In certain settings, maternal
employment is often associated with lower socioeconomic
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status, as mothers may work to support household income.
Children from economically disadvantaged households
are more likely to experience poorer nutritional status due
to limited resources for adequate nutrition and healthcare
[19]. Moreover, working mothers have less time to care
for and breastfeed their children, which can also have a
negative impact on the nutritional status of their children
[20]. However, some studies reveal contradictory results.
Children whose mothers work in the formal sector tend to
have better nutritional status, as the income from
employment can be used to support child feeding [21].
Furthermore, mothers who are economically independent
tend to use their knowledge to access information that can
help them maintain their children's health [20].

Analyses of the data identified other sociodemographic
factors that had a significant relationship with the
incidence of underweight, including the type of residence
and household number. In this study, children whose
families resided in rural areas were more likely to be
underweight. This finding aligns with the results of
studies conducted in Bangladesh and Ethiopia [22,23].
The underlying factors contributing include living
conditions, variations in the early screening of mothers
during pregnancy, exposure to poor dictary diversity, and
lack of access to healthy foods (fruits, vegetables, milk,
etc.) [24,25]. Furthermore, the agricultural activities of the
majority of rural mothers have been found to be
associated with reduced levels of daily breastfeeding, as
these mothers tend to provide infants with regular food
that is not a suitable replacement for breastfeeding [26,27].
A larger family size was also significantly associated with
child underweight. This is consistent with previous
research. A larger family size affects the lower levels of
childcare and food intake [28].

Exclusive breastfeeding was associated with the
incidence of underweight in this study. This finding is
consistent with previous studies conducted in China and
India [29,30]. Prior research conducted in China
hypothesised that exclusive breastfeeding can reduce the
risk of underweight due to its beneficial effects on the
gastrointestinal tract of children [29]. This hypothesis is
based on research showing that lactation can increase the
proliferation of beneficial bacteria [31]. Exclusive
breastfeeding has been demonstrated to have a significant
impact on reducing the risk of gastrointestinal infection
episodes during the early months of life, specifically in
the first nine months [32].

Low birth weight (LBW) was the most influential
factor in the incidence of underweight among children
aged 6-11 months in Indonesia in this study. This is
similar to a previous study conducted in Malaysia, which
found that LBW was the strongest factor influencing
underweight in children [33]. The results of this study are
consistent with those of previous studies [11,13,34-38].
Infants who experience LBW are likely to be underweight
in the first five years of their childhood, even if the
mother is highly educated, has a favourable
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socioeconomic status and has a long birth interval. This
association between LBW and malnutrition can have a
long-term impact on a child's health, as they are more
susceptible to various infections and complications [35].
LBW may be attributed to inadequate maternal nutrition
during pregnancy, wherein the foetus is entirely reliant on
the mother for nutrients via the placenta. This highlights
the importance of improving maternal health and access to
adequate prenatal care to prevent LBW and subsequent
adverse nutritional outcomes in children [39]. The
implementation can be achieved through various means,
including the provision of counselling to pregnant women,
early check-ups at prenatal clinics, ensuring a diverse and
nutritious diet, and the regular intake of prenatal vitamins
and minerals (such as folic acid and iron) to ensure
adequate weight gain during pregnancy and the birth of a
baby with an appropriate weight [10].

The findings of this study suggest a significant
association between health service factors, including
health  insurance  coverage and  immunization
completeness, and the incidence of underweight. This
finding is consistent with those of prior studies conducted
in Ghana, Iran, and Africa, which revealed a significant
association between children who do not use health
insurance and underweight status [14,40,41]. Although
health insurance subscription is not equivalent to its
utilisation, it improves access to healthcare compared to
children who are not covered by insurance [14].
Additionally, other research explained that health service
factors, specifically the availability of active health cadres,
had a positive impact on preventing the incidence of
underweight [42]. The present study corroborates the
findings of previous research, which indicated a
significant association between immunization
completeness and the incidence of underweight. The
preceding study posited that children who have not been
fully immunised are at greater risk of poor nutritional
status. Full immunization in children has been
demonstrated to prevent disease and improve overall
health [43].

The results of this study demonstrated a significant
association between the consumption of fruits, vegetables
and meat and the incidence of underweight. As
demonstrated in previous research conducted in Ethiopia,
children were 67% less likely to be underweight if they
consumed fruits and vegetables rich in vitamin A [13].
Research conducted in Brazil also revealed that children
who consumed low quantities of fruits and vegetables
were twice as likely to experience nutritional deficiencies
[44]. Furthermore, several preceding studies have
indicated that ensuring adequate dietary diversity can
contribute to reducing the risk of children experiencing
nutritional deficiencies, including underweight [16,45]. It
has been determined that breastfeeding alone for children
over months of age is not sufficient to protect them from
health problems. Consequently, it is important to
introduce nutrient-rich complementary foods (including
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fruits and vegetables, meat, eggs, and dairy products) to
children above 6 months and continue until 2 years and
above [16].

5. Conclusions

This study indicates that factors associated with
underweight in children aged 6-11 months in Indonesia
require further attention. It is recommended that mothers
receive education and counselling before pregnancy,
during pregnancy, and after childbirth. This ensures that
infants are born in a healthy condition with normal weight.
Furthermore, mothers and family members are
responsible for ensuring adequate childcare and optimal
health monitoring for children. This encompasses
breastfeeding, the provision of a varied and nutritious diet
and the completion of immunisation programs. Equitable
distribution of health services, including health insurance,
is also a key concern. The results of this study can be used
to support the development of recommendations for the
creation of policies to address the issue of underweight in
Indonesia, which is currently experiencing an upward
trend.
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