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Abstract

Background: Stunting or failure to thrive in children is characterized by lower height compared to the child's
age standard. Stunting in children under five not only affects their physical and cognitive development, but also
impacts their future quality of life. LBW is one of the factors that increase the risk of stunting. This study aimed
to examine the association between low birth weight (LBW) and the prevalence of stunting in children under five
through a systematic review.

Method: The search for scientific articles of case-control analytic observational studies with research locations
in Indonesia from 2020 to 2024 was conducted through two databases, namely Semantic Scholar and Google
Scholar using Harzing's Publish or Perish application. This systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines with study quality assessment using The
JBI Critical Appraisal Checklist for Case-Control Study.

Result: From a total of 63 articles obtained, 13 articles were extracted after going through a screening process
based on inclusion criteria, exclusion criteria and article quality assessment. Of the 13 studies, 10 studies or
77%, concluded that LBW had an association with stunting.

Conclusion: Based on a systematic review, LBW is one of the important risk factors contributing to stunting
among children under five in Indonesia. Therefore, interventions that focus on improving maternal nutrition and
education on maternal health before, during, and after pregnancy are very important to be maximized to reduce
and minimize the incidence of LBW and prevent stunting.
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INTRODUCTION

Stunting is a serious health problem affecting children around the world, especially in
developing countries like Indonesia. Based on data from the World Health Organization (WHO), by
2022, around 148.1 million children under the age of 5 will be stunted, with a prevalence rate of
22.3%. Meanwhile, the Indonesia Health Survey! results in 2023 showed a decrease in the prevalence
of stunting from 21.6%? to 21.5%. This decline has occurred continuously over the past 10 years
(2013—2023). However, this figure still needs to reach the target set in the Medium-Term National
Development Plan (2020-2024), which is 14% in 2024, and has yet to meet the WHO standard, which
should be below 20%.

Stunting, which refers to the condition of growth retardation in children, is seen in low height
compared to the child's age standard. This condition affects the child's physical growth and cognitive
development.® Stunting also has a significant economic impact, as stunted children tend to have lower
productivity levels in adulthood, which can lead to reduced income and exacerbate poverty. In
addition, the healthcare costs of addressing the health problems caused by stunting place a heavy
burden on the national health system.*

Stunting can be identified by measuring a toddler's weight and length or height and then
comparing it with existing standards. The child is categorized as short or stunted if the measurement
results are lower than usual (Z-Score) between <-2 SD to -3 SD. Physically, stunted toddlers will look
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shorter than their peers.’ The occurrence of stunting in toddlers is caused by many factors, including
poverty®, lack of application of exclusive breastfeeding’, nutritional intake®, mother's education’,
infectious disease experienced by the child!?, environmental sanitation factors'' and other factors. Of
these factors, one factor that directly contributes to stunting is the condition of low birth weight
(LBW), which refers to the condition of the baby's weight at birth below 2500 grams, regardless of
gestational age or gestation period.*

Birth weight has a major influence on height growth in children, especially at 0—6 months of
age. LBW infants tend to be more susceptible to nutritional deficiencies due to limited body fat
reserves. Fat reserves are essential for growth and physical development in the early months of life.
Lack of nutritional intake during this period can impact the development of height (stunting) and
weight in the long term.'?

The systematic review approach is important because it allows the synthesis of data from
multiple studies to obtain more accurate and generalizable conclusions. With a standardized
methodology, this review reduces selection bias, increases external validity, and identifies patterns of
association between LBW and stunting. In addition, the results of the systematic review can provide a
strong scientific basis for public health policies to prevent stunting more effectively.

Several studies have identified factors that influence stunting, including studies on the
relationship between LBW and stunting, but there are still gaps in terms of consistency of findings,
methodological variability, and mediating and moderating factors that influence the relationship. Some
studies report a significant association between LBW and stunting, while others show inconsistent
results. In addition, differences in population characteristics, environment and analytical approaches
used may affect the conclusions reached. The purpose of this study was to conduct a systematic
review of the existing literature, with a focus on reviewing and integrating findings on the association
between LBW and stunting in children under five. Through in-depth analysis of related studies, it is
expected that conclusions can be obtained regarding the consistency of findings related to the
relationship between LBW and stunting. The results of this study are expected to provide a strong
scientific basis to support more effective public health interventions to prevent stunting in Indonesia.

METHOD
Participants and Study Design

This study used the systematic review method, which was conducted to examine the association
of LBW with stunting in toddlers. This method involves systematically collecting, screening, and
analyzing relevant studies.

Measurements and Procedure

The systematic review used the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. Harzing's Publish or Perish is a tool used to search for scientific
articles from two databases, namely Semantic Scholar and Google Scholar. The search process used
the keywords 'low birth weight' AND 'stunting' AND 'Indonesia’ AND 'case-control study'. The entire
process of searching, selecting, and excluding articles was documented in a PRISMA flowchart using
Canva: Design, Art, and Editor to illustrate the stages from search to selection of articles used in the
analysis, as shown in [Figure 1].

PICOS (Population, Intervention, Comparation, Outcome and Study Design)
a. Population: under-fives in Indonesia
b. Intervention: None, only observation of children born with LBW.
Comparison: toddlers born with LBW and normal weight.
Outcome: Incidence of stunting in children under five
Study Design: A case-control study

o a0

Operational Definition

Two indicators were used in this systematic review: low birth weight and stunting. Low birth
weight defined as birth weight <2500 grams. Stunting was assessed by height lower than the child's
age standard (TB/U) with a Z score <-2 SD from the WHO standard.
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Inclusion and Exclusion Criteria

The research included in the systematic review must met the following inclusion criteria: (1) the
research topic focuses on the relationship between LBW and stunting; (2) using a case-control
research design; (3) published within 2020-2024; (4) research conducted in the territory of Indonesia;
(5) and articles available in Indonesian or English.

Number of literature identified through the database
of Harzing's Publish or Perish application = 63
Google scholar (n)= 50
Semantic scholar (n)= 13

Identification

Duplicated literature
(n)=3

Number of duplicated literature that
has been removed (n)= 60

<)
3
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8
N
~
Y
54

Number of literature
removed with reason (n)=
46
1. Topic not relevant

(n)=27
2. Not a case-control
design (n)=10
3. Not free full text (n)=7
4. Research outside
Indonesia (n)=2

Eligibility

Number of literature filtered according to
inclusion and exclusion criteria (n)=14

Number of full
text literature
Number of full text literature excluded with
assessed as eligible after study reasons (n)=1
quality assessment with The 1. Literature
JBI Critical Appraisal Checklist quality <560% =
(n)=13 1

l

Number of literature included in the extraction
and synthesis (n)=13

Figure 1. Prisma Flow Chart
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Data Extraction

All articles obtained from the two databases were exported to the Mendeley application. The
articles were then screened by the first author (BS) and second author (LT) by reading the titles and
abstracts and removing duplicated articles. In the next stage, all authors read the full text of the articles
that met the inclusion and exclusion criteria. After that, a quality assessment of the study was
conducted to ensure the eligibility of the articles to be analyzed.

Quality Assessment

The JBI Critical Appraisal Checklist for Case-Control Studies was used as a guide to assess the
quality of the reviewed studies. There were 10 question items with four answer options: yes, no,
unclear, and not applicable. Each question answered with yes would get 1 point. The final score is
calculated using the formula: the number of scores obtained was divided by the number of questions
and multiplied by 100%. If the final score was (>50%), then the article was categorized as suitable and
eligible to be included for extraction and synthesis, while articles with a score (<50%) will be
excluded. The articles that have passed will be presented in the form of a table using Microsoft Office
applications as in (Table 1).

RESULT

Table 1 shows that 13 scientific articles were extracted. Based on the data extraction results of
13 scientific articles, most studies (77%) concluded that there is a link between low-birth weight
infants and the incidence of stunting. This relationship was supported by the findings in 10 articles,
namely article numbers 1, 3,4, 5,6,7,9, 10, 11, and 13.

Table 1. Data Extraction Result

Research Population & P- OR
Author Location pSample Value (C195%) Outcome & Result
13 Sigi Study  population:  0.000 5.98 Outcome: Stunting
Regency, 156 children aged (2.476- There is an association between LBW
Central between 24 and 59 14.439) and the incidence of stunting in
Sulawesi months. Study children aged 24-59 months. Logistic
sample: 134 regression analysis showed that LBW
children under five history is one of the dominating
in a 1:1 ratio, 67 in factors in stunting at Kamaipura
the case group and Health Center in Sibalaya Village,
67 in the control Tambulava Subdistrict, Sigi Regency.
group.
14 Bantul Study  population: 0.505 0.67 Outcome: Stunting
Regency, children aged 6- 23 (0.20-2.20)  There is no correlation between LBW
Special months. Study and stunting in early childhood in
Region of sample: The Bantul Regency.
Yogyakarta  randomization
results obtained 158
children included,
with a ratio of 1:1,
79 for the case
group and 79 for the
control group.
15 Kabupaten Study  population:  0.000 10.44 Outcome: Stunting
Sidenreng All stunted toddlers (3.28-33.30) Low birth weight (LBW) is the
Rappang, in the 2019 Central dominant factor contributing most
Sulawesi Bureau of Statistics significantly to stunting among the
Selatan report. Study under-fives in Sidenreng Rappang
sample: 102 District.

respondents, 51 for
cases and 51 for
controls.
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16 Jeneponto Population: All  0.006 13.750 Outcome: Stunting
Regency, under-fives aged 6 (1.454- There is an association between LBW
South to 24 months in 129.987) and the incidence of stunting in
Sulawesi Bontomatene toddlers aged 6-24 months in
Village, Jeneponto Jeneponto District. The distribution
District. Sample: 45 table shows that the highest
respondents, 15 percentage of children under five
cases, and 30 with birth weight <2500grams
controls.
17 Maros Population: 0.011 2.538 Outcome: Stunting
Regency, Children aged 6-23 (1.243- There is an association between LBW
South months recorded in 5.182) and the incidence of stunting in
Sulawesi the Tanralili Health children aged 6-23 months in Maros
Center, Maros District.
District report.
Sample: 260
respondents, 130
cases, and 130
controls.
18 South Population: Mothers  0.024 2.595 Outcome: Stunting
Lampung with children aged (1.119- There is an association between LBW
Regency 24 to 59 months 6.018) and the incidence of stunting in
around the working children aged 24-59 months in the
area of Way Urang working area of Puskesmas Way
Health Center Urang South Lampung.
(Tajimalela, Taman
Agung and Merak
Belantung villages).
Sample: 118
respondents, 33
cases, and 85
controls.
19 Liwa City, Population: All  <0.01 435 Outcome: Stunting
West children aged 12 to (1.38-13.78)  There is an association between LBW
Lampung 59 months living in and the incidence of stunting among
Regency seven selected children under 6-59 months old in the
horticultural horticultural farming area of Liwa
farming villages in City, West Lampung Regency.
Liwa City. Sample:
160 respondents, 40
cases, and 120
controls
20 Kebumen, Population: Mothers  0.122 3.47 Outcome: stunting
Central Java  with children aged (0.88-13.76) There was no significant association
6-24 months in the between LBW and the incidence of
working area of stunting in the rural area of Puring
Puskesmas  Puring Health Center. However, other factors
Kebumen, Central such as gender, maternal height, and
Java. parenting patterns at 6-8 months of
Sample: 86 samples age were found to have a significant
were obtained in a association with the incidence of
1:1 ratio, 43 in the stunting in the area.
case group and 43
in the control group.
21 Surabaya Population: 0.001 19.3 Outcome: stunting
Children aged 2- 5 ) There is a significant correlation

years whose height
and birth weight
data were recorded
in medical records

between the history of low birth
weight and the incidence of stunting
in children aged 2-5 years in the
working area of Puskesmas Banyu
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at Banyu Urip
Health Center
Surabaya.

Sample: 60 samples
were obtained in a
1:1 ratio of 30 cases

Urip Surabaya.

and 30  control
groups.
22 Riau Population: 0.00 7.333 Outcome: stunting
Toddlers in 5 (2.480- LBW  history is  significantly
posyandu in the 21.680) associated with stunting in children
village of aged 1-5 years in Kemenangan Tani
Kemenangan Tani Village.
Riau.
Sample: A total of
78 samples with a
ratio of 1:1, namely
38 case groups and
38 control groups.
23 Kendari Population: Mothers 0.000 5.688 Outcome: stunting
City and young children (0.068- There is an association between LBW
(0-59 months) in 0.453) and the occurrence of stunting in
seven subdistricts in toddlers in Kendari City. LBW is the
Kendari City. main factor associated with stunting.
Sample: 180 A child's risk of being stunted is six
mother-child times higher if the family history has
samples divided LBW. Meanwhile, the gender of the
into two, 90 child has no relationship with the
samples for cases incidence of stunting.
and 90 control
samples.
24 Tangerang Population: Mothers  0.246 - Outcome: stunting
Regency with  toddlers at There is no correlation between LBW
Caringin and stunting in children.
Community Health
Center in Tangerang
District. Sample:
150  mother-child
samples with a 1:1
ratio
25 Kotamobagu Population: 7163 0.000 40.600 Outcome: stunting
City children aged (6-24 (8.622- This study proves that there is a very
months).  Sample: 191.178) close correlation between LBW and
88  samples  of stunting in infants. LBW babies are
children divided 40.6 times more likely to be stunted
into two with a ratio than normal birth-weight babies.
of 1: 1.
DISCUSSION

Based on data from UNICEF and WHO, Indonesia ranks 27th out of 154 countries in terms of

stunting prevalence globally. At the regional level, Indonesia ranks fifth among Asian countries. The
occurrence of stunting in toddlers is an accumulation of many factors. One of the risk factors is the
condition of toddlers who are born with low weight or LBW.2?¢ Various studies explain that LBW
conditions can be a risk factor for stunting because LBW conditions will cause children's growth to be
disrupted. If this condition continues without adequate nutrition, the baby becomes more vulnerable to
infection and disease. If LBW babies do not receive optimal care, this condition can lead to stunting.?’

Infants born weighing less than 2500 grams, known as LBW, can generally experience

difficulties in following normal development according to their age.?® A study states that babies born
with low body weight have health risks that can continue into adulthood. This situation can
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hamper mental and physical development and cause low immunity in the child's body, making it more
susceptible to infection.?” A baby's weight at birth is an important factor affecting the child's future
growth. Children who have a history of LBW are at risk of growth disorders during childhood. The
mother's condition during pregnancy and labor can affect the health of her child. LBW babies often
indicate health problems in the mother during pregnancy.3°

Previous research’* showed no correlation between LBW and the incidence of stunting.
However, other factors, such as maternal nutritional status during pregnancy (Odds Ratio (OR) 7.667),
HB levels (OR 2.563), and exclusive breastfeeding history (OR 2.545), were associated with stunting.
Previous study?® also showed no association between low birth weight and the incidence of stunting in
rural areas of the Puring Health Center. The study stated that several factors that were significantly
associated with the incidence of stunting were child gender (Adjusted OR 3.59), maternal body length
(AOR 3.75), and childcare at 6-8 months of age (Adjusted OR 0.026). A research'* in Bantul Regency
also revealed no association between low birth weight and stunting. Stunting status in the study was
associated with a need for more dietary variety, vitamin D intake from complementary foods, and birth
length.

Regarding its strength, this study can contribute to a clearer understanding of the causal
relationship between LBW and stunting, which is useful as a basis for efforts to prevent and overcome
stunting in infants born with LBW conditions. However, this systematic review still has limitations on
the specified period, so the results may not be generalized to a broader period. It is hoped that future
research will accumulate a longer period and integrate data in quantitative and qualitative research,
providing in-depth insight into stunting in LBW infants.

CONCLUSION

Based on the systematic review conducted, there is an association between low birth weight
and the incidence of stunting in toddlers. This suggests that LBW is an important risk factor for
stunting in toddlers. This review supports the opinion that toddlers born with a body weight below
2500 grams or LBW will have a greater chance of experiencing stunting compared to toddlers born
with normal weight. Nutrition optimization interventions for pregnant women need to be maximized,
and maternal health education before pregnancy, during pregnancy, and after pregnancy also needs to
be strengthened to minimize LBW in children born as an effort to prevent stunting.
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