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Childhood stunting has considerable human and economic costs. Three main factors that cause stunting are
birth weight, birth length, caregiving methods including infant immunization. There are three sub-districts in
Purwakarta have > 20% prevalence of under-five stunting; Bungursari (20.9%), Sukasari (24.1%), and
Darangdan (23.6%). The study aims to discover the relationship between Low Birth Weight (LBW), birth
length, basic immunization history, and stunting in children age 9 - 60 Months in Depok Village, Kecamatan
Darangdan, Kabupaten Purwakarta. This is a community-based cross-sectional study established in Kabupaten
Purwakarta from Aprilto May 2019. Data was collected by interviewing 54 mothers of 9 to 60 months children
in Depok Village, Kecamatan Darangdan, Kabupaten Purwakarta, followed by measurement of length/height.
Data wereanalyzed using the Chi-Square test with o = 0.05 using SPSS. Bivariate analysis showed that low
birth weight(OR=3.178; p value=0.042), birth length (OR=3.067; p=0.050), and history of immunization
(OR=0.25; p value=0.042) are associated with the incidence of stunting in Depok Village, Kecamatan
Darangdan,Kabupaten Purwakarta (p <0.05). Conclusion: There was a relationship between low birth weight,

birth length,and basic immunization history and stunting in Kabupaten Purwakarta.

1 INTRODUCTION

Stunting is a condition in which children have less
length or height compared to age. This conditionis
measured by a length or height that is below minus
two standard deviations from the WHO median
growth standard for children. (WHO, 2019). Stunting
results from the exposure of the fetus and/or young
child to nutritional deficiency and infectious disease.
Maternal undernutrition results in fetal growth
restriction, whereas infectious disease in pregnancy
can result in preterm delivery. Both of these
conditions are important contributors to early
childhood stunting. Stunting is a form of malnutrition
that makes a major global public health concern. An
estimated 155 million children under 5 years of age
are stunted around the world. Three regions had very
high rates of stunting with approximately one-third of
children affected: (1) South Asia; (2) Eastern and

https://orcid.org/0000-0002-4112-411X
U https://orcid.org/0000-0002-2386-5811

Ivone, J., Hasianna, S., S., V.and W., V.

Southern Africa; and (3) West and Central Africa. Of
the 83.6 million stunted children under five in Asia,
the highest proportion came from South Asia (58.7%)
and the lowest proportion was in Central Asia (0.9%).
(Badan Pusat Statistik, 2018) The prevalence of
stunting has increased from 27.5% (2016) to 29.6%
(2017). There are 3sub-districts in Purwakarta that
have a prevalence of under-five stunting > 20%;
Bungursari 20.9%, Sukasari 24.1%, and Darangdan
23.6%. (Arifin DZ, Irdasari SY & Sukandar H,
2012).

Stunting has its origins from conception to the
first 2 years of life, referred to as the 1000 days. It is
called the windows critical period because the brain
or intelligence grows rapidly during that time. As the
consequence, inadequate  nutritional  intake
(breastfeeding or complementary feeding) during the
first 2 years of life can lead to stunting. Failure of
growth due to undernutrition during this golden
period will cause a long-term permanent effect on the
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individual growth.

The WHO conceptual framework on child
stunting classified the causes of stunting in terms of
several factors. Household and family factors,
inadequate complementary feeding, breastfeeding,
and infection are all factors related to stunting in
children (Beal ef al., 2018). Those factors can be the
potential causes of stunting in Indonesia. Nutritional
status at birth (weight and length of birth) is the
dominant risk factor that affects stunting. Chronic
energy and micronutrient deficiency in pregnancywill
increase the risk of low-birth-weight babies(Svefors
et al., 2016). Mothers with this kind ofcondition may
have reduced protein and energy stores, a smaller
reproductive organ system, and limited room for fetal
development (Addo et al.,2013). Mothers with
chronic energy andmicronutrient deficiency may not
provide sufficient breast milk to their baby which may
further affect the child's growth. (Utami, 2018).
Another factor that increases the risk of stunting in
children under five is immunization. Recurrent
infection in children can affect their growth and
development, which can leadto stunting. Disease
gives negative feedback to the nutritional status and
if it happens over a long time, itcan increase the risk
of stunting (Permatasari, 2018). Children with
incomplete immunization status are 1.78 more times
at risk of stunting than children with complete
immunization status. Vaccinations have a role in
reducing child mortality and children who receive
vaccination have a lower risk. Early vaccination can
reduce the odds of stunting in children, while delayed
vaccination can increase the odds of stunting
(Berendsen, 2016).

The number of cases of stunting patients in the
Depok Village at Puskesmas Darangdan was still
high, hence the researchers were interested in
conducting a study on the relationship between LBW,
birth length, and basic Immunization history with
stunting in children age 9 - 60 months in Kabupaten
Purwakarta.

2 METHODS

This research was conducted with a descriptive-
analytic research type and a cross-sectional research
design. Camry scales and stature meters (microtoise)
were used to measure the weight and height of the
subjects. Data were collected through interviews with
54 mothers with children aged 9 to 60 months in
Depok Village, Kecamatan Darangdan, Kabupaten
Purwakarta using the incidental sampling technique.
The research was conducted on 23 April - 7 May

246

2019, at the Posyandu in Depok Village, Kecamatan
Darangdan, Kabupaten Purwakarta.

Data were analyzed using the Chi-Square test
with a = 0.05 and the calculations were done using
SPSS.

The research ethics included informed consent,
anonymity, confidentiality, and ethical clearance. The
ethical clearance in this study was obtained from the
Research Ethics Committee Maranatha Christian
University Number 010/KEP/11/2019.

3 RESULTS AND DISCUSSION

It Table 1 can be seen that of the 32 respondentswho
have children with stunting, 22 (68.8%) of
respondents have children with LBW, and 10 (31.1%)
of respondents have children with normal birth
weight. Chi-square test for birth weight showed a p-
value of 0.042.

Table 1: The relationship between low birth weight with
stunting.

Stunting Status
Birth | Stunting Not Total| OR p
Weight(g) (%) |Stunting(%)
5 22 9 1
<2500 | 688y | (40.9) |3
3.178 | 0.042
>250 10 13 2
0 BL.1) (59.1)
32 22 54

According to WHO, low birth weight is defined
as birth weight < 2500 g. Birth weight is determined
by the pregnancy age and the growth rate of the fetus.
(Fitri, 2012) Birth weight has a vital role in
determining newborns' survival in vulnerable
conditions. Low birth weight is associated with fetal
and neonatal morbidity and mortality, impairment of
growth and development and also chronic disease
later in life (Lake, 2018).

Based on the analysis of the risk of LBW on the
incidence of stunting, an OR of 3.178 was obtained;
that means respondents who had children with low
birth weight had a 3.178 times greater risk of
experiencing stunting compared to respondents who
had children with normal birth weight (p-value =
0.042). This is in line with previous research in Aceh
which also showed that infants with LBW had a risk
of stunting up to 3.26 times greater than infants
without a history of LBW. (Lestari, Margawati, &
Rahfiludin, 2014). Research in 2015 showed that
stunted children were associated with a history of
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LBW (p-value = 0.015; OR = 1.555), which means
that children who had a history of LBW had a risk of
stunting 1.555 times compared to children who did
not experience LBW. (Rahayu, Yulidasari, Putri, &
Rahman, 2015). Another study stated that a baby's
weight at birth affected the growth of the baby
(Fekadu et al., (2015). Toddlers with a history of low
birth weight were more likely to experience stunting.
Babies who were born with LBW experience
difficulties in early growth. The problem of growth
could lead to stunting.

Table 2: Relationship between birth length with stunting.

Stunting Status
Birth Stunting Not Stunting
length(cm)| (%) (%) Total | OR | p

23 10

B 19 | @ss | B
9 14 3.067 |0.005

z 48 21

_ (28.1) | (545)

Table 2 showed that of 32 respondents who had
children with stunting, 23 (71.9%) respondents had
children with low birth length, and 9 (28.1%)
respondents had children with normal birth length.
The results of statistical tests with Chi-square for the
variable history of birth length showed a probability
value p-value = 0.050, so a significant difference was
found.

The length of the baby's body at birth describes
the linear growth of the baby during pregnancy. A
low linear measure usually indicates a state of
undernutrition due to a lack of energy and protein
suffered in the past which begins with a slowdown or
retardation of fetal growth (Lukman, Anwar, Riyadi,
Harjomidjojo, & Martianto, 2021). Inadequate
maternal nutritional intake before pregnancy causes
growth problems in the fetus, which can cause babies
to be born with low birth lengths (KEMENKES,
2020).

Based on the results the risk of birth length on the
incidence of stunting, an OR of 3.067 was obtained,
meaning that respondents who had children with a
low birth length had a risk of being stunted 3.067
times greater than those who had children with
normal birth length with a p-value = 0.005.

Months in Kabupaten Purwakarta

According to De Onis and Branca (2016), birth length
was one of the main factors affecting the incidence of
stunting. Stunting started from the first 1000 days of
life due to in-uterine growth disorder. Short birth
length reflects the history of protein-energy
malnutrition during pregnancy, causing fetal growth
retardation (FGR). This is in line with Khoirun and
Siti Rahayu's research in 2015 in Surabaya which
stated that low birth length has a higher risk of
stunting among children. (Khoirun, 2015). This is
also in line with the research conducted by Dandara
in Kediri, which said that the results of a large risk
analysis of the length of a baby at birth to the
incidence of stunting, obtained an OR of 4.078 with a
p-value of 0.000 (Swathma, Hariati, & Ardiansyah,
2016). This study was in accordance with a study by
Ayuningrum, Salimo, and Dewi (2017) which was
done in Purworejo, Central Java, Indonesia. It stated
that there was a meaningful relationship between
birth length and the incidence of stunting in toddlers.

Table 3: Relationship between basic immunization history
with stunting.

Stunting Status
Basic |Stunting Not Stuntind Total | OR|  p
immunization (%) (%)
28 14
Complete | 75y | (63.6) | *2
Incomplete 4 0.25 ] 0.042
(125 | 8664 | 12
32 22 54

It can be seen in table 3 that of the 32 respondents
who experienced stunting, 28 (87.5%) of respondents
received complete basic immunization and 4 (12.5%)
respondents did not get complete basic
immunization.

Stunting directly affected by infectious diseases
and immunizations is a way to boost a person's
immunity so as not to get the disease. It has been
recognized for decades and highlighted by UNICEF
that infectious diseases contribute to child
undernutrition. An infectious disease can cause: (i)
reduced dietary intake (e.g. appetite loss, reduced
feeding by parents as an attempt to end diarrhea); (ii)
increased nutrient loss (e.g. vomiting, malabsorption)
and (iii) elevated nutrient requirements caused by
increases in metabolism such as those due to fever.
(Anekwe & Kumar, 2012)

Based on the results of a large analysis of the risk
of basic immunization history on the incidence of
stunting, an OR of 0.250 was obtained, meaning that
respondents who had children with incomplete basic
immunization had a risk of stunting 0.250 times
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greater than respondents who had children with
complete basic immunization with p-value = 0.042.

This is also in line with research conducted by
Fajariah (2020), which shows that immunization
status has a significant relationship with the
nutritional status index of TB/U. (Fajariyah &
Hidajah, 2020). Swathma (2016) states that
immunization status is the underlying factor in the
incidence of stunting in children. (Swathma, 2016).
Another study from Chandra Dewi & Tresna Adhi
(2016) states that toddlers who have a history of
infection are more at risk for stunting. Infected
toddlers (Acute Respiratory Infection or diarrhea)
have a 5.41 times greater risk of experiencing stunting
(Chandra Dewi & Tresna Adhi, 2016). Vaccination is
the most effective public health intervention against
vaccine-preventable disease and has saved millions of
children’s lives.

4 CONCLUSIONS

- There is a relationship between LBW with
stunting

- There is a relationship between birth lengthwith
stunting

- There is a relationship between basic
immunization history with stunting

REFERENCES

Addo, O. Y., Stein, A.D., Fall, C.H., Gigante, D.P.,
Guntupalli, A.M., Horta, B.L., ... Martorell,R. (2013).
Maternal Height and Child Growth Patterns. J Ped,
163(2): 549-554.

Arifin DZ, Irdasari SY, Sukandar H. Analisis sebaran dan
faktor risiko stunting pada balita di Kabupaten
Purwakarta 2012. Universitas Padjadjaran.Bandung.

Ayuningrum, LY., Salimo, H., Dewi, Y.L.D. (2017). Path
Analysis on Gestational Socio-economic Determinants
of Nutritional Status in Children Under Five in
Purworejo Regency, Central Java. J Mat and Child
Health, 2(1): 30-41.

Badan Pusat Statistik. (2018). Laporan Bulanan Data Sosial
Ekonomi. Jakarta : Edisi 103.

Beal, T., Tumilowicz, A., Sutrisna, A., Izwardy, D., &
Neufeld, LM. (2018). A review of child stunting
determinants in Indonesia. Mat Child Nutr, 14(4):1-10.
Berendsen, M.L.T., Smits, J., Netea, M.G., Vander Ven,
A. (2016). Non-specific effects of vaccines and
stunting:

timing may be essential. EBioMedicine, 8:341-348.
Swathma, D., Hariati, L., Ardiansyah, R.T. (2016.)
Analisis

248

Faktor Risiko BBLR, Panjang Badan Bayi saat Lahir dan
Rowayat Imunisasi Dasar Terhadap Kejadian Stunting
pada Balita Usia 12-36 bulan di Wilayah Kerja
Puskesmas Kandai Kota Kendari.

De Onis, M., & Branca, F. (2016). Childhood stunting: a
global perspective. Mat and Child Nutr, 12(1):12-26.

Chandra Dewi, 1., & Tresna Adhi, K. (2016). Pengaruh
konsumsi protein dan seng serta riwayat penyakit
infeksi terhadap kejadian stunting pada anak balita
umur 24-59 bulan di wilayah Kerja Puskesmas Nusa
Penida II1. Arc Comm Health, 3(1):36-46.

Lake, E.A., Fite, R.O. (2018). Low Birth Weight and Its
Associated Factors among Newborns Delivered at
Wolaita Sodo University Teaching and Referral
Hospital, Southern Ethiopia. Int J Peds, 2019:
4628301:1-7.

Fajariyah, R.N., Hidajah, A.C. (2020). Relationship
between immunization status and mother’s height with
stunting in children 2-5 years in Indonesia. Jurnal
Berkala Epidemiologi, 8(1), 89-96.

Fekadu, Y., Mesfin, A., Haile, D., Stoecher, B.J. (2015).
Factors associated with nutritional status of infants and
young children in Somali Region, Ethiopia: A Cross-
Sectional Study. BMC Pub Health,15(846):1-9.

Fitri 2012. Berat lahir sebagai faktor dominan terjadinya
Stunting pada balita (12-59 bulan) di Sumatera
(Analisis Data Riskesdas 2010). Universitas Indonesia.

KEMENKES RI. 2020. Peraturan Menteri Kesehatan
Republik Indonesia Nomor 2 Tahun 2020 Tentang
Standar Antropometri Anak. [cited 2021 Jan 18].
Available at: http://hukor.kemkes.go.id/uploads/produk
_hukum/PM K No 2 Th 2020 ttg Standar Antro
pometri_Anak.pdf

Khoirun, S. R. Faktor Yang Berhubungan Dengan Kejadian
Stunting Pada Balita. (2015). Departemen Gizi
Kesehatan : Fk Airlangga, 13-19.

Lestari, W., Margawati, A., & Rahfiludin, Z. (2014). Faktor
risiko stunting pada anak umur 6-24 bulan di kecamatan
Penanggalan kota Subulussalam provinsi Aceh. J Gizi
Ind. Aceh, 3(1),37-45.

Utami, N.H. (2018). Short birth length, low birth weight
and maternal short stature are dominant risks of
stunting among children aged 0-23 months: Evidence
from Bogor longitudinal study on child growth and
development, Indonesia. Mal J Nutr, 24(1): 11-23.

Permatasari, DF., Sumarmi, S. (2018). Differences of born
body length, history of infectious diseases, and
development between stunting and nonstunting
toddlers. Jur Berk Epid, 6(2): 182—191.

Rahayu, A., Yulidasari, F., Putri, A., Rahman, F. (2015).
Riwayat Berat Badan Lahir dengan Kejadian Stunting
pada Anak Usia Bawah Dua Tahun. Kesmas: J Kes
Masyarakat Nas, 10(2):67-73.

Svefors, P., Rahman, A., Ekstrom, E.C., Khan, A.L,
Lindstrom, E., Perrson, L.A., Selling, K.E (2016)
Stunted at 10 Years. Linear Growth Trajectories and
Stunting from Birth to Pre-Adolescence in a Rural
Bangladeshi Cohort. PLOS ONE, 11(3): €0149700.

Anekwe, T. D., & Kumar, S. (2012). The effect of a
vaccination program on child anthropometry: evidence



Relationship between Low Birth Weight (LBW), Birth Length, and Basic Immunization History with Stunting in Children Age 9 - 60
Months in Kabupaten Purwakarta

from India's Universal Immunization Program. J Pub
Health, 34(4):489-497.

Lukman,T.N.E., Anwar,F., Riyadi,H., Harjomidjojo, H.,
Martianto, D. (2021). Birth Weight and Length
Associated with Stunting among Children Under-Five
in Indonesia. J. Gizi Pangan, 16(Supp.1):99-108.

World Health Organization. (2019). World health statistics
2019: monitoring health for the SDGs, sustainable
development goals. World Health Organization. (cited
2021, Jan 18).  Available from:https://apps.who.int/
iris/handle/10665/324835.

249



