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Abstract. In Central Java, the prevalence of LBW (Low Birth Weight) has increased from 4.3 (2018) to 4.7 (2019) and be the
biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%). The aim of this research is to analyze the
relationship between quality of ANC (Antenatal Care), iron supplementation, pregnancy complications, and maternal smoking
status with LBW in Central Java. This research was an analytical study used secondary data from the 2017 IDHS (Indonesian
Demographic and Health Survey). The sampling design used purposive sampling.Population study was 1205 babies born in
Central Java. The sample comprised 952 babies. Independent variables were the quality of ANC, iron supplementation,
pregnancy complications, and maternal smoking status, with the incidence of LBW as dependent variable. Data analysis was
performed by chi-square continuity correction and logistic regression. Pregnancy complications have been associated with the
incidences of LBW in Central Java (p-value = 0.0001). Iron supplementation (OR = 2.474) and pregnancy complications (OR =
4.869) had an effect on the incidence of LBW in Central Java. Iron supplementation and pregnancy complications influenced
the incidence of LBW in Central Java.
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Abstract.In Central Java, the prevalence of LBW (Low Birth Weight) has increased from 4.3 (2018) to 4.7 (2019) and be
the biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%).The aim of this research isto analyze the
relationship between quality of ANC (Antenatal Care), iron supplementation, pregnancy complications, and maternal
smoking status with LBW in Central Java.This research was an analytical study used secondary data from the 2017 IDHS
(Indonesian Demographic and Health Survey). The sampling design used purposive sampling.Population study was 1205
babies born in Central Java. The sample comprised 952 babies. Independent variables were the quality of ANC, iron
supplementation, pregnancy complications, and maternal smoking status, with the incidence of LBW as dependent
variable.Data analysis was performed by chi-square continuity correction and logistic regression.Pregnancy
complications have been associated with the incidences of LBW in Central Java (p-value = 0.0001). Iron supplementation
(OR = 2.474) and pregnancy complications (OR = 4.869) had an effect on the incidence of LBW in Central Java.Iron
supplementation and pregnancy complications influenced the incidence of LBW in Central Java.

Keyword: LBW, Pregnancy Complications, Iron Supplementation

INTRODUCTION

In 2015, 14.6% the incidences of LBW were found in the world and the highest prevalence occurring in Asia
(17.3%)(WHO and UNICEF, 2019).The incidence of LBW in developing countries in the Asia Pacific region
experienced an increase of <2 babies per 100 live births in 2014 compared to 2000 and an increase of 0.8% occurred
in Indonesia(OECD and WHO, 2019). The results of the 2018 Riskesdas (Basic Health Research) showed that 6.2%
of babies born with LBW in Indonesia and 6.1% were found in Central Java(Kementerian Kesehatan RI Badan
Penelitian dan Pengembangan, 2018). The Central Java Health Profile in 2019 showed an increase in the incidence
of LBW from 4.3 (2018) to 4.7 (2019)(Dinas Kesehatan Provinsi Jawa Tengah, 2019). A total of 5.9% of LBW
events were found in single (Kujariningrum et al., 2021).

More than 37% of toddler were stunted in 2013(Bappenas and UNICEF, 2017).That condition had relationship
with a history of LBW (p-value = 0.037; OR = 5.294)(Miranti et al., 2020).A study in South Asia showed that 17%
of children with a history of LBW had a total IQ of less than 85(Upadhyay et al., 2019). In Central Java, LBW is the
biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%) in 2019 (Dinas Kesehatan Provinsi Jawa
Tengah, 2019).

Visits and completeness of ANC services affect the incidence of LBW(Darwis et al., 2020; Paul et al., 2019) The
incidence of LBW was also related to maternal anemia status (OR = 4.03) (Purwanto and Wahyuni, 2016). As much
as 50% of the 73.3% pregnant women at Pejeruk Health Center had adherence to consuming low Fe tablets(Sarah
and Irianto, 2018).The incidence of LBW in Cilacap Regional Hospital was associated with pregnancy
complications (OR = 3.393)(Kusumawati et al., 2016). The entry of nicotine into the body's mechanism of pregnant

- Comment [EN1]: Sorry for the

inconvenience. Our journal system has just
completed an overhaul and some of the
article metadata is missing and disrupts the
review process.

In general, this article is good and deserves
to be published. there are only minor
revision in the introduction, results and
discussion sections.




women has an impact on fetal growth and development (U.S. Department of Health and Human Services, 2014).
The incidence of LBW in Taiwan was associated with maternal smoking status (OR = 3.46)(Ko et al., 2014).
fBased on the facts described above, this study aims to analyze the relationship between the quality of ANC, iron | Comment [EN2]: Before explaining the

supplementation, pregnancy complications, and maternal smoking status with the incidence of LBW in Central Java. objective, add the novelty of the research.
whether this is new research, continuation,
or comparing with research that has been
running before.

METHOD

This study used a cross-sectional design. Research data from the 2017 IDHS. The study population consisted of
1205 babies born to WUS (Women of Childbearing Age) in 2012-2017 in Central Java. The research sample was
taken used a purposive sampling based on inclusion and exclusion criteria for the total population so that a sample of
952 babies was obtained. The inclusion criteria included babies who were weighed in birth, babies who were last
born by respondents in the range of 2012-2017, single births, and received ANC while in the womb. Infants with
mothers who did not know the number of ANC visits, history of blood draws, history of consultations, and history of
receiving Fe tablets were excluded from the study sample list as exclusion criteria.

The research variables consisted of the quality of ANC, iron supplementation, pregnancy complications, and
maternal smoking status as independent variables with the incidence of LBW as the dependent variable. This study
used the weighting of the sample according to the ethics of using the 2017 IDHS raw data and referring to a tutorial
published by the you tube account The DHS Program on August 25, 2015 entitled " Part IV: Demonstration of How
to Weight DHS Data in SPSS & SAS ". The bivariate analysis used was a statistical analysis of chi-square continuity
correction. The independent variables were included in the multivariate logistic regression method enter are the
independent variables with p-value < 0.25. The analysis was carried out using a significance level of 0.05 and a
confidence level of 95%. The likelihood of LBW occurrences can be seen from the calculation of the predicted value

using the following formula:
1

f@) =7 T e (00+bixi+baxz+bixi)
Formula description:

f(Z) = probability

by = constant

by b, ...b; = partial regression coefficient

X)X, ... X = independent variable

e = exponent function with constant value 2.72

This study has passed the ethical clearance number: 12 / EA / KEPK-FKM /2020 issued by the Health Research
Ethics Committee, Faculty of Public Health, Diponegoro University on January 26, 2021.

| Comment [EN3]: results and discussion
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TABLE 1. Correlation of Quality of Antenatal Care, Iron Supplementation, Pregnancy Complications, and Mother's Smoking
Status with LBW incidence (N=952)

Independent Variable LBW Total p-value
Not Yes f %
n Y% n %
1. Quality of Antenatal Care 0.460
Good 278 94.2 17 5.8 295 100
Poor 624 95.1 33 4.9 657 100
2. Iron Supplementation 0.059
Yes 854 95.1 45 4.9 899 100
Not 48 90.6 5 94 53 100
3. Pregnancy Complications 0.0001
Not 749 96.8 26 32 775 100
Yes 153 86.5 24 13.5 177 100
4. Mother's Smoking Status 0.712
Not 893 94.8 50 52 943 100

Yes 9 100 0 0 9 100




Most (94.8%) babies born in Central Java in 2012-2017 had a NBW (Normal Birth Weight). As many as 68.9 %
of babies were born to mothers who received poor quality of ANC. Most (94.3%) babies were born to mothers who
received iron supplementation during pregnancy. As many as 81.3% of babies were born to mother who did not
experience complications during pregnancy. Most (99.1%) babies were born to mother who had never smoked.

Based on chi-square continuity correction, pregnancy complications were related to the incidences of LBW in
Central Java (p-value = 0.0001). There were no relationship between the quality of ANC, iron supplementation, and
maternal smoking status with the incidence of LBW in Central Java (Table 1).

Multivariate analysis used logistic regression with enter method gave result that iron supplementation and
pregnancy complications affect the incidence of LBW in Central Java. Mothers who did not receive iron
supplementation during their pregnancy had 2.474 times higher risk of giving birth to LBW babies than mothers
who received iron supplementation (OR = 2.474). Mothers who experienced pregnancy complications had a 4.869
times higher risk of giving birth to LBW babies than mothers who did not experience complications (OR = 4.869)
(Table 2).

TABLE 2. Results of Multivariate Analysis The Effect of Iron Supplementation and Pregnancy Complications on the Incidence
of LBW in Central Java 2012-2017 (N=952)

Variables B SE Wald Sig Exp (B)
Model 1 Iron Supplementation 0.906 0.366 6.125 0.013 2.474
Pregnancy
Complications 1.583 0.218 52.670 0.0001 4.869
Constant -3.484 0.155 506.665 0.0001 0.031

Based on the calculation above, f(Z) = 0.27 can be conclude that mothers who didn’t receive iron
supplementation and had pregnancy complications history have a chance 27% to give the incidence of LBW.

DISCUSSION

The quality of ANC is a risk factor for LBW incidence (Owa et al., 2017). Most of the mothers access ANC
services with low quality and this condition is related to the incidence of LBW in Indonesia(Darwis et al., 2020). In
contrast to the conditions found in Central Java. Chi-square result showed that there was no relationship between the
quality of ANC and the incidences of LBW in Central Java (p-value = 0.488). This is in line with Meiriza (2018),
which concluded that there was no relationship between the quality of ANC at level I health facilities and the
incidence of LBW in Padang City (Meiriza et al., 2018). This study found as many as 68.9 % of infants born to
mothers who received ANC with poor quality. The incidence of LBW was more found in the group of infants with
mothers who received ANC with good quality (5.8%) compared to poor quality (4.9). This showed that pregnant
women who receive good quality antenatal care can also deliver babies with LBW. This condition is possible
because of the limited variables found in the secondary data of the 2017 IDHS and the information needed to assess
the quality of ANC is not enough just by questionnaires result, but requires in-depth interviews. Owa (2019)
conducted in-depth interviews and found that pregnant women who received less ANC quality had a 3.5 times
higher risk for having a baby with LBW (OR = 3.5)(Owa, 2019).

Iron supplementation is an effort made to respond the high rates of iron deficiency anemia in pregnant
women(Tyastuti and Wahyuningsih, 2016). Chi-square result showed that there was no relationship between iron
supplementation and the incidences of LBW (p-value = 0.076). Different from the multivariate analysis result which
showed the effect of iron supplementation on the incidence of LBW (p-value = 0.013). Mothers who didn’t receive
iron supplementation during their pregnancy had a 2.474 times higher risk for having a baby with LBW than
mothers who received iron supplementation (OR = 2.474). In line with Restu et al (2014) which found that iron
supplementation had an effects on the incidences of LBW (OR = 3.82)(Restu et al., 2014). This shows that mothers
who get iron supplementation can avoid anemia. Iron deficiency anemia causes an increase in serum norepinephrine
concentration which results in maternal and fetal stress, stimulates the synthesis of CRH (Corticotrophin-Releasing
Hormone) which will increase fetal cortisol productions thus impacting IUGR (Intrauterine Growth Restriction) and
resulted in LBW (Chhabra and Chopra, 2016). Iron supplementation can reduce the prevalence of iron deficiency
anemia(Long et al., 2012).Each tablet contains FeSO4 mg (iron 30 mg) which is useful as a reserve of iron, red
blood cell synthesis and muscle blood synthesis during pregnancy(Tyastuti and Wahyuningsih, 2016).



Pregnancy complications are collection of symptoms of health problems during pregnancy that can affect the
health conditions of the baby and mother (BKKBN et al., 2017; Neiger, 2017). Some symptoms of pregnancy
complications such as prolonged nausea and vomiting, hypotension and hypertension are associated with a lack of
nutritional intake to the fetus (Dirjen Kesmas Kemenkes, 2018; Karjatin, 2016). The results of this study found that
the incidences of LBW was more in the group of infants with mothers who had complications during their
pregnancy (13.5%) than in the group of infants with mothers who had no complications during their pregnancy
(3.2%). Chi-square result showed that there was a significant relationship between pregnancy complications and the
incidence of LBW (p-value = 0.0001). Mothers who experienced pregnancy complications had a 4,869 times higher
risk for having a baby with LBW than mothers who did not experience pregnancy complications (OR = 4.869).
Siramaneerat (2018) mentions the same finding that pregnancy complications are associated with the incidences of
LBW (p-value = 0.0001; OR = 1.731) (Siramaneerat et al., 2018). The most common complication found in this
study was bleeding (5.5%). Antepartum hemorrhage associated with the incidences of LBW (Setiati and Rahayu,
2017). Antepartum hemorrhage can increase the likelihood of preterm birth which is a risk of LBW (Sharami et al.,
2013). Pregnant women who experience antepartum bleeding have a 2.23 times higher risk of giving birth to LBW
babies than mothers who don’t experience antepartum hemorrhage (Isnaini, 2015). There was a difference between
birth weight in the group of mothers with and without antepartum hemorrhage. Antepartum hemorrhage causes
blood flow that distributes oxygen and nutrients to the placenta from the mother to the fetus to be disturbed.
Impaired delivery of oxygen and nutrients will cause fetal anemia, shock to fetal death. Fetuses that survive until
birth will experience various disorders, including LBW(Setiati and Rahayu, 2017).

Receptors in the placental blood vessels that mix with nicotine cause a decrease in blood flow in the placenta and
fetal vasoconstriction which results in impaired delivery of oxygen and nutrients to the fetus so that the fetus
experiences malnutrition which results in impaired fetal growth (U.S. Department of Health and Human Services,
2014). The entry of nicotine in the body's mechanism is proven to have an impact on the low production of the
hormone Insulin-Like Growth Factor-1 in pregnant women who smoke will affect fetal growth and development
(Fang et al., 2015). Pregnant women that smoke will give birth to babies with birth weight 320-435 grams lower
than pregnant women who do not smoke(Kataoka et al., 2018). Outcome of this study shows that the incidences of
LBW is more common in the group of infants whose mothers didn’t smoke (5.2%), while NBW more common in
the group of infants with mothers who smoked (100%). Chi-square result showed that there was no relationship
between the mother's smoking status and the incidences of LBW (p-value = 0.706). In line with Phowira et al (2020)
which stated that the mother's smoking status was not related to the incidence of LBW in DKI Jakarta (p-value =
0.448) (Phowira et al., 2020).There was no relationship between the frequency of smoking per day and the
incidences of LBW in Lampung Province (Sulistiyani et al., 2019). It can be said that pregnant women who do not
smoke can give birth to babies with LBW. This mechanism shows that the impact of nicotine entering the body
cannot be described only by the status of a pregnant woman as an active smoker or not, as information is available in
the 2017 IDHS data. LBW was found in mothers with high levels of nicotine > 143 pg/g keratinize. This condition
is not only found in pregnant women who smoke actively. Pregnant women who don't smoke have an average
nicotine level of 153.2 = 96.0 pg/g keratinize (>143 pg/g keratinize) as a result of exposure to cigarette smoke from
the environment (passive smoking)(Huang et al., 2017).There was a relationship between passive smoking mothers
and the incidences of LBW (OR = 3.04) (Ardelia et al., 2019).

CONCLUSION

Most babies are born at a normal weight. There was a relationship between pregnancy complications and the
incidences of LBW in Central Java. The quality of antenatal care, iron supplementation, and maternal smoking
status were not related with the incidences of LBW. Pregnant woman who don’t get iron supplementation (OR =
2.474) and complications of pregnancy (OR = 4.869) had chances of 0.84 for having a baby with LBW.The pregnant
women who experience signs of complications immediately take action and visit health facilities for further
assistance. Pregnant women are also advised to take Fe tablets regularly at least 90 tablets during their pregnancy.

ACKNOWLEDGMENTS

Thank you to the United States Agency for International Development for providing access to secondary data for
the 2017 IDHS through the dhsprogram.com website, Diponegoro University for facilitating us in accessing various



e-journal portals, and the Health Research Ethics Committee, Faculty of Public Health, Diponegoro University. has
issued a permit for the ethical feasibility of this research.

REFERENCES

Ardelia, K.I.A., Hardianto, G., Nuswantoro, D., 2019. Passive smoker during pregnancy is a risk factor of low birth
weight. Maj. Obstet. Ginekol. 27, 12. https://doi.org/10.20473/mog.v1i12019.12-16

Bappenas, UNICEF, 2017. Laporan Baseline SDG tentang Anak-Anak di Indonesia. Jakarta.

BKKBN, BPS, Kemenkes, International, I., 2017. Indonesia Demographic and Health Survey 2017. DHS Program,
Jakarta, Indonesia.

Chbhabra, S., Chopra, S., 2016. Mid Pregnancy Fetal Growth Restriction and Maternal Anaemia a Prospective Study.
J. Nutr. Disord. Ther. 06. https://doi.org/10.4172/2161-0509.1000187

Darwis, A., Abdullah, A., Maidar, Adamy, A., Nurjannah, 2020. Hubungan Komponen Pelayanan Antenatal Care
(10T) dengan Kejadian Bayi Berat Lahir Rendah di Indonesia (Analisa Data Sekunder SDKI 2017). JUKEMA
6, 13-19.

Dinas Kesehatan Provinsi Jawa Tengah, 2019. Profil Kesehatan Provinsi Jawa Tengah Tahun 2019, Dinkes Jateng.

Dirjen Kesmas Kemenkes, 2018. Laporan Kinerja Ditjen Kesehatan Masyarakat Tahun 2017.

Fang, F., Luo, Z.C., Dejemli, A., Delvin, E., Zhang, J., 2015. Maternal smoking and metabolic health biomarkers in
newborns. PLoS One. https://doi.org/10.1371/journal.pone.0143660

Huang, Shih-hui, Weng, K., Huang, Shih-ming, Liou, H., 2017. The effects of maternal smoking exposure during
pregnancy on postnatal outcomes : A cross sectional study. J. Chinese Med. Assoc. 1-7.
https://doi.org/10.1016/j.jcma.2017.01.007

Isnaini, N., 2015. Analisis Faktor Yang Mempengaruhi Kejadian Bayi Berat Lahir Rendah. J. Dunia Kesmas 4, 196—
202.

Karjatin, A., 2016. Keperawatan Maternitas. Pusdik SDM Kesehatan, Jakarta.

Kataoka, M.C., Paula, A., Carvalheira, P., Ferrari, A.P., Antonieta, M., Leite, D.B., Maria, C., Lima, G. De, 2018.
Smoking during pregnancy and harm reduction in birth weight : a cross-sectional study. BMC Pregnancy
Childbirth 1-10.

Kementerian Kesehatan RI Badan Penelitian dan Pengembangan, 2018. Hasil Utama Riset Kesehatan Dasar 2018,
Kementrian Kesehatan Republik Indonesia. Jakarta, Indonesia.

Ko, T.J., Tsai, L.Y., Chu, L.C., Yeh, S.J., Leung, C., Chen, C.Y., Chou, H.C., Tsao, P.N., Chen, P.C., Hsich, W.S.,
2014. Parental smoking during pregnancy and its association with low birth weight, small for gestational age,
and preterm birth offspring: A birth cohort study. Pediatr. Neonatol. 55, 20-27.
https://doi.org/10.1016/j.pedneo.2013.05.005

Kujariningrum, O.B., Winarni, S., Najib, N., 2021. Multiple pregnancy : the biggest risk factor of low birth weight
in Central Java , Indonesia ( 2017 IDHS secondary data study ). Ann. Trop. Med. Public Heal. 24, 24—184.
https://doi.org/10.36295/ASR0.2021.24184

Kusumawati, D.D., Septiyaningsih, R., Kania, 2016. Faktor-Faktor Ibu yang Mempengaruhi Kejadian Bayi Berat
Lahir Rendah (BBLR). J. Kesehat. Al-Irsyad 9, 8—16.

Long, H., Yi, .M., Hu, P.L., Li, Z. Bin, Qiu, W.Y., Wang, F., Zhu, S., 2012. Benefits of Iron supplementation for
low birth weight infants: A systematic review. BMC Pediatr. 12. https://doi.org/10.1186/1471-2431-12-99

Meiriza, W., Aladin, A., Edison, E., 2018. The Correlation of Maternal Factors and The Quality of Antenatal Care
Services With Low Birth Weight Babies In Health Facilities Level 1. J. Midwifery 3, 103.
https://doi.org/10.25077/jom.1.1.103-114.2018

Miranti, Mutiarasari, D., Arsin, A.A., Hadju, V., Mallongi, A., Nur, R., Amri, I., Haruni, H., Wahyuni, R.D.,
Rahma, Faris, A., 2020. Determinants of the incidence of stunting in the working area of Kinovaro Sigi Health
Center. Enfermeria Clinica 30, 246-252. https://doi.org/10.1016/j.enfcli.2019.10.077

Neiger, R., 2017. Long-Term Effects of Pregnancy Complications on Maternal Health: A Review. J. Clin. Med. 6,
76. https://doi.org/10.3390/jcm6080076

OECD, WHO, 2019. Health at a glance: Asia/Pacific 2018: Measuring progress towards universal health coverage.
OECD Publishing, Paris.

Owa, K., 2019. Chronic Energy Deficiency , Anemia as a Risk Factor for Low Birth Weight Babies in East Nusa
Tenggara Kekurangan Energi Kronis , Anemia sebagai Faktor Risiko Bayi Berat Lah. J. Kesehat. Prim. 4, 13—
22.



Owa, K., Putra, L W.G.A.E., Windiani, . G.A.T., 2017. Risk factors for low birth weight infants in East Nusa
Tenggara. Public Heal. Prev. Med. Arch. 5, 39. https://doi.org/10.15562/phpma.v5il.40

Paul, P., Zaveri, A., Chouhan, P., 2019. Assessing the Impact of Antenatal Care Utilization on Low Birthweight in
India: Analysis of the 2015-2016 National Family Health Survey. Child. Youth Serv. Rev. 106, 104459.
https://doi.org/10.1016/j.childyouth.2019.104459

Phowira, J., Elvina, F.T., Wiguna, L.I., Wahyudi, F.R.H.B., Medise, B.E., 2020. The Association between Tobacco
Exposure during Pregnancy and Newborns’ Birth Weight in DKI Jakarta Community Members. medRxiv 1—
15. https://doi.org/10.1101/2020.10.29.20222059

Purwanto, A.D., Wahyuni, C.U., 2016. Hubungan Antara Umur Kehamilan, Kehamilan Ganda, Hipertensi dan
Anemia dengan Kejadian Bayi Berat Lahir Rendah (BBLR). J. Berk. Epidemiol. 4, 349-359.
https://doi.org/10.20473/jbe.v4i3.

Restu, S., Dasuki, D., Nurdiati Z, R.D.S., 2014. The influence of iron supplementation in pregnant women to the
occurrence of low birth weight (LBW) babies in Palu, Central Sulawesi. J. thee Med. Sci. (Berkala IImu
Kedokteran) 46, 41-51. https://doi.org/10.19106/jmedscie004601201406

Sarah, S., Irianto, 1., 2018. Pengaruh Tingkat Kepatuhan Minum Tablet Fe Terhadap Kejadian Anemia Pada Ibu
Hamil Trimester III di Puskesmas Pejeruk Tahun 2017. Yars. Med. J. 26, 075.
https://doi.org/10.33476/jky.v26i2.392

Setiati, A.R., Rahayu, S., 2017. Faktor Yang Mempengaruhi Kejadian BBLR (Berat Badan Lahir Rendah) Di Ruang
Perawatan Intensif Neonatus RSUD DR Moewardi Di Surakarta. J. Keperawatan Glob. 2, 9-20.
https://doi.org/10.37341/jkg.v2il.27

Sharami, S.H., Darkhaneh, R.F., Zahiri, Z., Milani, F., Asgharnia, M., Shakiba, M., Didar, Z., 2013. The relationship
between vaginal bleeding in the first and second trimester of pregnancy and preterm labor. Int. J. Reprod.
Biomed. 11, 385-390.

Siramaneerat, 1., Agushybana, F., Meebunmak, Y., 2018. Maternal Risk Factors Associated with Low Birth Weight
in 376-383. https://doi.org/10.2174/1874944501811010376

Sulistiyani, S., Darmawati, A.T., Setiani, O., 2019. Correlation between local-specific traditions of women
agricultural workers and the Incidence of low birth weight in South Metro Sub-District, Metro City, Lampung
Province, Indonesia. Ann. Trop. Med. Public Heal. 22, 1-5. https://doi.org/10.36295/ASR0.2019.221118

Tyastuti, S., Wahyuningsih, H.P., 2016. Asuhan Kebidanan Kehamilan, Pertama. ed, Pusdik SDM Kesehatan, Badan
Pengembangan dan Pemberdayaan Sumber Daya Kesehatan, Kementerian Kesehatan RI. BPPSDMK, Jakarta,
Indonesia. https://doi.org/10.1017/CB0O9781107415324.004

U.S. Department of Health and Human Services, 2014. The Health Consequences of Smoking: 50 Years of Progress
A Report of the Surgeon General, A Report of the Surgeon General.

Upadhyay, R.P., Naik, G., Choudhary, T.S., Chowdhury, R., Taneja, S., Bhandari, N., Martines, J.C., Bahl, R.,
Bhan, M.K., 2019. Cognitive and Motor Outcomes in Children Born Low Birth Weight : A Systematic
Review and Meta-analysis of Studies from South Asia. BMC Pediatr. 19, 1-15.

WHO, UNICEEF, 2019. Low Birthweight Estimates: Level and Trends 2000-2015, UNICEF and WHO.



‘' KEMAS

®  JURNAL KESEHATAN MASYARAKAT

Home > User > Author > Submissions > #32644 > Review

#32644 Review

Submission

Authors Oktavia Beni Kujariningrum, Sri Winarni, Atik Mawarni, Najib Najib =]
Title Analysis of Maternal Predisposing Factors with The Incidence of LBW in Central Java
Section Articles

Editor Efa Nugroho, S.K.M, M.Kes =1

Peer Review

Round1

Review Version 32644-83650-1-RV.DOCX 2021-10-11

Initiated —

Last modified —

Uploaded file None

Editor Decision

Decision
Notify Editor

Editor Version

Author Version

Upload Author Version

ISSN: 2355-3596

Accept Submission 2022-11-07

= Editor/Author Email Record '~ 2022-08-21
32644-91924-1-ED.DOCX 2022-04-12
32644-91924-2-ED.DOCX 2022-08-31
32644-91924-3-ED.DOCX 2022-09-05

32644-91956-1-ED.DOCY 202. DELETE
32644-91956-2-ED.DOCX DELETE
32644-91956-3-ED.DOCX 2022-09-27  DELETE

Choose File | No file chosen

ABOUT THE JOURNAL

2,143,152
View Visitor Stats

USER

You are logged in as...
oktaviabeni66

» My Journals
» My Profile
» Log Out
JOURNAL CONTENT

Search

Search Scope
All v

Browse

» By Issue

» By Author

» By Title

» Other Journals

COLABORATION WITH
P ey,

 NTAN AL
SN Ak

*1ARMI ®
Ikatan Ahli Kesehatan Masyaral

Indonesia
IAKMI (The Indonesian Public Heal
Association) is an independent
professional organization for the ber

of public health, based on Pancasila
based on the 1945 Constitution. Mut
Agreement No:
402/UN.37.1.6/IKM/2012

AN PEND,
oW
7~ -
"J\HP‘~1~
Jejaring Nasional Pendidikan

Kesehatan (JNPK)
JNPK is an organization that gathe

“'1

jbb\ii ey
\ L1 IE|‘<—"‘F

experts and observers in the field |
health education, which was establis
on September 1, 2014. The founder
this organization is the university of
Teacher Training Education Institutic
(LPTK) which organizes public heal
education, namely Universitas Negi


ASUS
Rectangle


‘' KEMAS

®  JURNAL KESEHATAN MASYARAKAT

Home > User > Author > Submissions > #32644 > Review

#32644 Review

Submission

Authors Oktavia Beni Kujariningrum, Sri Winarni, Atik Mawarni, Najib Najib =]
Title Analysis of Maternal Predisposing Factors with The Incidence of LBW in Central Java
Section Articles

Editor Efa Nugroho, S.K.M, M.Kes =1

Peer Review

Round1

Review Version 32644-83650-1-RV.DOCX 2021-10-11

Initiated —

Last modified —

Uploaded file None

Editor Decision

Decision
Notify Editor
Editor Version

Author Version

Upload Author Version

ISSN: 2355-3596

Accept Submission 2022-11-07

= Editor/Author Email Record '~ 2022-08-21
32644-91924-1-ED.DOC;
32644-91924-2-ED.DOCX| 202
32644-91924-3-ED.DOCX 2022-09-05

32644-91956-1-ED.DOCX 2022-04-17  DELETE
32644-91956-2-ED.DOCX 2022-08-31  DELETE
32644-91956-3-ED.DOCX 2022-09-27  DELETE

Choose File | No file chosen

ABOUT THE JOURNAL

2,143,152
View Visitor Stats

USER

You are logged in as...
oktaviabeni66

» My Journals
» My Profile
» Log Out
JOURNAL CONTENT

Search

Search Scope
All v

Browse

» By Issue

» By Author

» By Title

» Other Journals

COLABORATION WITH

SAN M
nian Mg,
S i

 NTAN AL
SN Ak

*1ARMI ®
Ikatan Ahli Kesehatan Masyaral

Indonesia
IAKMI (The Indonesian Public Heal
Association) is an independent

professional organization for the ber
of public health, based on Pancasila
based on the 1945 Constitution. Mut
Agreement No:
402/UN.37.1.6/IKM/2012

AN PEND,
oW
7~ -
"J\HP‘~1~
Jejaring Nasional Pendidikan

Kesehatan (JNPK)
JNPK is an organization that gathe

“'1

jbb\ii ey
\ L1 IE|‘<—"‘F

experts and observers in the field |
health education, which was establis
on September 1, 2014. The founder
this organization is the university of
Teacher Training Education Institutic
(LPTK) which organizes public heal
education, namely Universitas Negi


ASUS
Rectangle


Analysis of Maternal Predisposing Factors with The
Incidence of LBW in Central Java

Oktavia Beni Kujariningrum" ", Sri Winarni""®", Atik Mawarni"?, Najib Najib>

'Biostatistics and Population, Faculty of Public Health, Diponegoro University, Building C, 1st Floor, Main
Campus of UNDIP 50275, Indonesia
? National Innovation Research Agency (BRIN)

“Corresponding author: winarni@live.undip.ac.id*
Poktaviabeni66@gmail.com
“atikm246@gmail.com
Yibpenkb@gmail.com

Abstract.In Central Java, the prevalence of LBW (Low Birth Weight) has increased from 4.3 (2018) to 4.7 (2019) and be
the biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%).The aim of this research isto analyze the
relationship between quality of ANC (Antenatal Care), iron supplementation, pregnancy complications, and maternal
smoking status with LBW in Central Java.This research was an analytical study used secondary data from the 2017 IDHS
(Indonesian Demographic and Health Survey). The sampling design used purposive sampling.Population study was 1205
babies born in Central Java. The sample comprised 952 babies. Independent variables were the quality of ANC, iron
supplementation, pregnancy complications, and maternal smoking status, with the incidence of LBW as dependent
variable.Data analysis was performed by chi-square continuity correction and logistic regression.Pregnancy
complications have been associated with the incidences of LBW in Central Java (p-value = 0.0001). Iron supplementation
(OR = 2.474) and pregnancy complications (OR = 4.869) had an effect on the incidence of LBW in Central Java.lron
supplementation and pregnancy complications influenced the incidence of LBW in Central Java.

Keyword: LBW, Pregnancy Complications, Iron Supplementation

INTRODUCTION

In 2015, 14.6% the incidences of LBW were found in the world and the highest prevalence occurring in Asia
(17.3%)(WHO and UNICEF, 2019).The incidence of LBW in developing countries in the Asia Pacific region
experienced an increase of <2 babies per 100 live births in 2014 compared to 2000 and an increase of 0.8% occurred
in Indonesia(OECD and WHO, 2019). The results of the 2018 Riskesdas (Basic Health Research) showed that 6.2%
of babies born with LBW in Indonesia and 6.1% were found in Central Java(Kementerian Kesehatan RI Badan
Penelitian dan Pengembangan, 2018). The Central Java Health Profile in 2019 showed an increase in the incidence
of LBW from 4.3 (2018) to 4.7 (2019)(Dinas Kesehatan Provinsi Jawa Tengah, 2019). A total of 5.9% of LBW
events were found in single (Kujariningrum et al., 2021).

More than 37% of toddler were stunted in 2013(Bappenas and UNICEF, 2017).That condition had relationship
with a history of LBW (p-value = 0.037; OR = 5.294)(Miranti et al., 2020).A study in South Asia showed that 17%
of children with a history of LBW had a total IQ of less than 85(Upadhyay et al., 2019). In Central Java, LBW is the
biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%) in 2019 (Dinas Kesehatan Provinsi Jawa
Tengah, 2019).

Visits and completeness of ANC services affect the incidence of LBW(Darwis et al., 2020; Paul et al., 2019) The
incidence of LBW was also related to maternal anemia status (OR = 4.03) (Purwanto and Wahyuni, 2016). As much
as 50% of the 73.3% pregnant women at Pejeruk Health Center had adherence to consuming low Fe tablets(Sarah



and Irianto, 2018).The incidence of LBW in Cilacap Regional Hospital was associated with pregnancy
complications (OR = 3.393)(Kusumawati et al., 2016). The entry of nicotine into the body's mechanism of pregnant
women has an impact on fetal growth and development (U.S. Department of Health and Human Services, 2014).
The incidence of LBW in Taiwan was associated with maternal smoking status (OR = 3.46)(Ko et al., 2014).

The incidence of LBW was related to many factors. There were differences in the causes of LBW in each region.
A study to determine the risk factor of LBW in an area is urgently needed. There were been a lot of previously
research about LBW, but for research with the scope of research in Central Java used the 2017 IDHS secondary data
analysis with sample weighting has never been done. Based on the facts described above, this study aims to analyze
the relationship between the quality of ANC, iron supplementation, pregnancy complications, and maternal smoking
status with the incidence of LBW in Central Java.

METHOD

This study used a cross-sectional design. Research data from the 2017 IDHS. The study population consisted of
1205 babies born to WUS (Women of Childbearing Age) in 2012-2017 in Central Java. The research sample was
taken used a purposive sampling based on inclusion and exclusion criteria for the total population so that a sample of
952 babies was obtained. The inclusion criteria included babies who were weighed in birth, babies who were last
born by respondents in the range of 2012-2017, single births, and received ANC while in the womb. Infants with
mothers who did not know the number of ANC visits, history of blood draws, history of consultations, and history of
receiving Fe tablets were excluded from the study sample list as exclusion criteria.

The research variables consisted of the quality of ANC, iron supplementation, pregnancy complications, and
maternal smoking status as independent variables with the incidence of LBW as the dependent variable. This study
used the weighting of the sample according to the ethics of using the 2017 IDHS raw data and referring to a tutorial
published by the you tube account The DHS Program on August 25, 2015 entitled " Part IV: Demonstration of How
to Weight DHS Data in SPSS & SAS ". The bivariate analysis used was a statistical analysis of chi-square continuity
correction. The independent variables were included in the multivariate logistic regression method enter are the
independent variables with p-value < 0.25. The analysis was carried out using a significance level of 0.05 and a
confidence level of 95%. The likelihood of LBW occurrences can be seen from the calculation of the predicted value
using the following formula:

1
f@) = 1+ e-(b0+bixi+bzxz+bixi)

Formula description:

f(Z) = probability

by = constant

by by ...b; = partial regression coefficient

Xy, Xg, ... X = independent variable

e = exponent function with constant value 2.72

This study has passed the ethical clearance number: 12 / EA / KEPK-FKM / 2020 issued by the Health Research
Ethics Committee, Faculty of Public Health, Diponegoro University on January 26, 2021.

RESULTS AND DISCUSSION

Most (94.8%) babies born in Central Java in 2012-2017 had a NBW (Normal Birth Weight). As many as 68.9 %
of babies were born to mothers who received poor quality of ANC. Most (94.3%) babies were born to mothers who
received iron supplementation during pregnancy. As many as 81.3% of babies were born to mother who did not
experience complications during pregnancy. Most (99.1%) babies were born to mother who had never smoked.

Based on chi-square continuity correction, pregnancy complications were related to the incidences of LBW in
Central Java (p-value = 0.0001). There were no relationships between the quality of ANC, iron supplementation, and
maternal smoking status with the incidence of LBW in Central Java (Table 1).



TABLE 1. Correlation of Quality of Antenatal Care, Iron Supplementation, Pregnancy Complications, and Mother's Smoking
Status with LBW incidence (N=952)

Independent Variable LBW Total p-value
Not Yes f %
n % n %
1. Quality of Antenatal Care 0.460
Good 278 94.2 17 5.8 295 100
Poor 624 95.1 33 4.9 657 100
2. Iron Supplementation 0.059
Yes 854 95.1 45 4.9 899 100
Not 48 90.6 5 94 53 100
3. Pregnancy Complications 0.0001
Not 749 96.8 26 32 775 100
Yes 153 86.5 24 13.5 177 100
4. Mother's Smoking Status 0.712
Not 893 94.8 50 5.2 943 100
Yes 9 100 0 0 9 100

Multivariate analysis used logistic regression with enter method gave result that iron supplementation and
pregnancy complications affect the incidence of LBW in Central Java. Mothers who did not receive iron
supplementation during their pregnancy had 2.474 times higher risk of giving birth to LBW babies than mothers
who received iron supplementation (OR = 2.474). Mothers who experienced pregnancy complications had a 4.869
times higher risk of giving birth to LBW babies than mothers who did not experience complications (OR = 4.869)
(Table 2).Based on the calculation above, f(Z) = 0.27 can be conclude that mothers who didn’t receive iron
supplementation and had pregnancy complications history have a chance 27% to give the incidence of LBW.

TABLE 2. Results of Multivariate Analysis The Effect of Iron Supplementation and Pregnancy Complications on the Incidence
of LBW in Central Java 2012-2017 (N=952)

Variables B SE Wald Sig Exp (B)
Model 1 Iron Supplementation 0.906 0.366 6.125 0.013 2.474
Pregnancy
Complications 1.583 0.218 52.670 0.0001 4.869
Constant -3.484 0.155 506.665 0.0001 0.031

The quality of ANC is a risk factor for LBW incidence (Owa et al., 2017). Most of the mothers access ANC
services with low quality and this condition is related to the incidence of LBW in Indonesia(Darwis et al., 2020). In
contrast to the conditions found in Central Java. Chi-square result showed that there was no relationship between the
quality of ANC and the incidences of LBW in Central Java (p-value = 0.488). This is in line with Meiriza (2018),
which concluded that there was no relationship between the quality of ANC at level I health facilities and the
incidence of LBW in Padang City (Meiriza et al., 2018). This study found as many as 68.9 % of infants born to
mothers who received ANC with poor quality. The incidence of LBW was more found in the group of infants with
mothers who received ANC with good quality (5.8%) compared to poor quality (4.9). This showed that pregnant
women who receive good quality antenatal care can also deliver babies with LBW. This condition is possible
because of the limited variables found in the secondary data of the 2017 IDHS and the information needed to assess
the quality of ANC is not enough just by questionnaires result, but requires in-depth interviews. Owa (2019)
conducted in-depth interviews and found that pregnant women who received less ANC quality had a 3.5 times
higher risk for having a baby with LBW (OR = 3.5)(Owa, 2019).

Iron supplementation is an effort made to respond the high rates of iron deficiency anemia in pregnant
women(Tyastuti and Wahyuningsih, 2016). Chi-square result showed that there was no relationship between iron
supplementation and the incidences of LBW (p-value = 0.076). Different from the multivariate analysis result which
showed the effect of iron supplementation on the incidence of LBW (p-value = 0.013). Mothers who didn’t receive
iron supplementation during their pregnancy had a 2.474 times higher risk for having a baby with LBW than



mothers who received iron supplementation (OR = 2.474). In line with Restu et al (2014) which found that iron
supplementation had an effects on the incidences of LBW (OR = 3.82)(Restu et al., 2014). This shows that mothers
who get iron supplementation can avoid anemia. Iron deficiency anemia causes an increase in serum norepinephrine
concentration which results in maternal and fetal stress, stimulates the synthesis of CRH (Corticotrophin-Releasing
Hormone) which will increase fetal cortisol productions thus impacting IUGR (Intrauterine Growth Restriction) and
resulted in LBW (Chhabra and Chopra, 2016). Iron supplementation can reduce the prevalence of iron deficiency
anemia(Long et al., 2012).Each tablet contains FeSO, mg (iron 30 mg) which is useful as a reserve of iron, red
blood cell synthesis and muscle blood synthesis during pregnancy(Tyastuti and Wahyuningsih, 2016).

Pregnancy complications are collection of symptoms of health problems during pregnancy that can affect the
health conditions of the baby and mother (BKKBN et al., 2017; Neiger, 2017). Some symptoms of pregnancy
complications such as prolonged nausea and vomiting, hypotension and hypertension are associated with a lack of
nutritional intake to the fetus (Dirjen Kesmas Kemenkes, 2018; Karjatin, 2016). The results of this study found that
the incidences of LBW was more in the group of infants with mothers who had complications during their
pregnancy (13.5%) than in the group of infants with mothers who had no complications during their pregnancy
(3.2%). Chi-square result showed that there was a significant relationship between pregnancy complications and the
incidence of LBW (p-value = 0.0001). Mothers who experienced pregnancy complications had a 4,869 times higher
risk for having a baby with LBW than mothers who did not experience pregnancy complications (OR = 4.869).
Siramaneerat (2018) mentions the same finding that pregnancy complications are associated with the incidences of
LBW (p-value = 0.0001; OR = 1.731) (Siramaneerat et al., 2018). The most common complication found in this
study was bleeding (5.5%). Antepartum hemorrhage associated with the incidences of LBW (Setiati and Rahayu,
2017). Antepartum hemorrhage can increase the likelihood of preterm birth which is a risk of LBW (Sharami et al.,
2013). Pregnant women who experience antepartum bleeding have a 2.23 times higher risk of giving birth to LBW
babies than mothers who don’t experience antepartum hemorrhage (Isnaini, 2015). There was a difference between
birth weight in the group of mothers with and without antepartum hemorrhage. Antepartum hemorrhage causes
blood flow that distributes oxygen and nutrients to the placenta from the mother to the fetus to be disturbed.
Impaired delivery of oxygen and nutrients will cause fetal anemia, shock to fetal death. Fetuses that survive until
birth will experience various disorders, including LBW(Setiati and Rahayu, 2017).

Receptors in the placental blood vessels that mix with nicotine cause a decrease in blood flow in the placenta and
fetal vasoconstriction which results in impaired delivery of oxygen and nutrients to the fetus so that the fetus
experiences malnutrition which results in impaired fetal growth (U.S. Department of Health and Human Services,
2014). The entry of nicotine in the body's mechanism is proven to have an impact on the low production of the
hormone Insulin-Like Growth Factor-1 in pregnant women who smoke will affect fetal growth and development
(Fang et al., 2015). Pregnant women that smoke will give birth to babies with birth weight 320-435 grams lower
than pregnant women who do not smoke(Kataoka et al., 2018). Outcome of this study shows that the incidences of
LBW is more common in the group of infants whose mothers didn’t smoke (5.2%), while NBW more common in
the group of infants with mothers who smoked (100%). Chi-square result showed that there was no relationship
between the mother's smoking status and the incidences of LBW (p-value = 0.706). In line with Phowira et al (2020)
which stated that the mother's smoking status was not related to the incidence of LBW in DKI Jakarta (p-value =
0.448) (Phowira et al., 2020).There was no relationship between the frequency of smoking per day and the
incidences of LBW in Lampung Province (Sulistiyani et al., 2019). It can be said that pregnant women who do not
smoke can give birth to babies with LBW. This mechanism shows that the impact of nicotine entering the body
cannot be described only by the status of a pregnant woman as an active smoker or not, as information is available in
the 2017 IDHS data. LBW was found in mothers with high levels of nicotine > 143 ng/g keratinize. This condition
is not only found in pregnant women who smoke actively. Pregnant women who don't smoke have an average
nicotine level of 153.2 = 96.0 pg/g keratinize (>143 ng/g keratinize) as a result of exposure to cigarette smoke from
the environment (passive smoking)(Huang et al., 2017).There was a relationship between passive smoking mothers
and the incidences of LBW (OR = 3.04) (Ardelia et al., 2019).

CONCLUSION

Most babies are born at a normal weight. There was a relationship between pregnancy complications and the
incidences of LBW in Central Java. The quality of antenatal care, iron supplementation, and maternal smoking
status were not related with the incidences of LBW. Pregnant woman who don’t get iron supplementation (OR =
2.474) and complications of pregnancy (OR = 4.869) had chances of 0.84 for having a baby with LBW.The pregnant



women who experience signs of complications immediately take action and visit health facilities for further
assistance. Pregnant women are also advised to take Fe tablets regularly at least 90 tablets during their pregnancy.
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Abstract.In Central Java, the prevalence of LBW (Low Birth Weight) has increased from 4.3 (2018) to 4.7 (2019) and be
the biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%).The aim of this research isto analyze the
relationship between quality of ANC (Antenatal Care), iron supplementation, pregnancy complications, and maternal
smoking status with LBW in Central Java.This research was an analytical study used secondary data from the 2017 IDHS
(Indonesian Demographic and Health Survey). The sampling design used purposive sampling.Population study was 1205
babies born in Central Java. The sample comprised 952 babies. Independent variables were the quality of ANC, iron
supplementation, pregnancy complications, and maternal smoking status, with the incidence of LBW as dependent
variable.Data analysis was performed by chi-square continuity correction and logistic regression.Pregnancy
complications have been associated with the incidences of LBW in Central Java (p-value = 0.0001). Iron supplementation
(OR = 2.474) and pregnancy complications (OR = 4.869) had an effect on the incidence of LBW in Central Java.Iron
supplementation and pregnancy complications influenced the incidence of LBW in Central Java.

Keyword: LBW, Pregnancy Complications, Iron Supplementation

INTRODUCTION

In 2015, 14.6% the incidences of LBW were found in the world and the highest prevalence occurring in Asia
(17.3%)(WHO and UNICEF, 2019).The incidence of LBW in developing countries in the Asia Pacific region
experienced an increase of <2 babies per 100 live births in 2014 compared to 2000 and an increase of 0.8% occurred
in Indonesia(OECD and WHO, 2019). The results of the 2018 Riskesdas (Basic Health Research) showed that 6.2%
of babies born with LBW in Indonesia and 6.1% were found in Central Java(Kementerian Kesehatan RI Badan
Penelitian dan Pengembangan, 2018). The Central Java Health Profile in 2019 showed an increase in the incidence
of LBW from 4.3 (2018) to 4.7 (2019)(Dinas Kesehatan Provinsi Jawa Tengah, 2019). A total of 5.9% of LBW
events were found in single (Kujariningrum et al., 2021).

More than 37% of toddler were stunted in 2013(Bappenas and UNICEF, 2017).That condition had relationship
with a history of LBW (p-value = 0.037; OR = 5.294)(Miranti et al., 2020).A study in South Asia showed that 17%
of children with a history of LBW had a total IQ of less than 85(Upadhyay et al., 2019). In Central Java, LBW is the
biggest cause of neonatal mortality (46.4%) and infant mortality (40.5%) in 2019 (Dinas Kesehatan Provinsi Jawa
Tengah, 2019).

Visits and completeness of ANC services affect the incidence of LBW(Paul et al., 2019) The incidence of LBW
was also related to maternal anemia status (OR = 1.23)(Figueiredo et al., 2018). As much as 50% of the 73.3%
pregnant women at Pejeruk Health Center had adherence to consuming low Fe tablets(Sarah and Irianto, 2018).The
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incidence of LBW was associated with pregnancy complications(Bener et al., 2012). The entry of nicotine into the
body's mechanism of pregnant women has an impact on fetal growth and development(Nemoto et al., 2021). The
incidence of LBW in Taiwan was associated with maternal smoking status (OR = 3.46)(Ko et al., 2014).

The incidence of LBW was related to many factors. There were differences in the causes of LBW in each region.
A study to determine the risk factor of LBW in an area is urgently needed. There were been a lot of previously
research about LBW, but for research with the scope of research in Central Java used the 2017 IDHS secondary data
analysis with sample weighting has never been done. Based on the facts described above, this study aims to analyze
the relationship between the quality of ANC, iron supplementation, pregnancy complications, and maternal smoking
status with the incidence of LBW in Central Java.

METHOD

This study used a cross-sectional design. Research data from the 2017 IDHS. The study population consisted of
1205 babies born to WUS (Women of Childbearing Age) in 2012-2017 in Central Java. The research sample was
taken used a purposive sampling based on inclusion and exclusion criteria for the total population so that a sample of
952 babies was obtained. The inclusion criteria included babies who were weighed in birth, babies who were last
born by respondents in the range of 2012-2017, single births, and received ANC while in the womb. Infants with
mothers who did not know the number of ANC visits, history of blood draws, history of consultations, and history of
receiving Fe tablets were excluded from the study sample list as exclusion criteria.

The research variables consisted of the quality of ANC, iron supplementation, pregnancy complications, and
maternal smoking status as independent variables with the incidence of LBW as the dependent variable. This study
used the weighting of the sample according to the ethics of using the 2017 IDHS raw data and referring to a tutorial
published by the you tube account The DHS Program on August 25, 2015 entitled " Part IV: Demonstration of How
to Weight DHS Data in SPSS & SAS ". The bivariate analysis used was a statistical analysis of chi-square continuity
correction. The independent variables were included in the multivariate logistic regression method enter are the
independent variables with p-value < 0.25. The analysis was carried out using a significance level of 0.05 and a
confidence level of 95%. The likelihood of LBW occurrences can be seen from the calculation of the predicted value

using the following formula:
1

f@) = 1+ e-(b0+bixi+bzxz+-bixi)
Formula description:

f(Z2) = probability

by = constant

by by ...b; = partial regression coefficient

Xp, Xa, ... Xj = independent variable

e = exponent function with constant value 2.72

This study has passed the ethical clearance number: 12 / EA / KEPK-FKM /2020 issued by the Health Research
Ethics Committee, Faculty of Public Health, Diponegoro University on January 26, 2021.

RESULTS AND DISCUSSION

Most (94.8%) babies born in Central Java in 2012-2017 had a NBW (Normal Birth Weight). As many as 68.9 %
of babies were born to mothers who received poor quality of ANC. Most (94.3%) babies were born to mothers who
received iron supplementation during pregnancy. As many as 81.3% of babies were born to mother who did not
experience complications during pregnancy. Most (99.1%) babies were born to mother who had never smoked.

Based on chi-square continuity correction, pregnancy complications were related to the incidences of LBW in
Central Java (p-value = 0.0001). There were no relationships between the quality of ANC, iron supplementation, and
maternal smoking status with the incidence of LBW in Central Java (Table 1).
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TABLE 1. Correlation of Quality of Antenatal Care, Iron Supplementation, Pregnancy Complications, and Mother's Smoking
Status with LBW incidence (N=952)

Independent Variable LBW Total p-value
Not Yes f %
n % n Y%
1. Quality of Antenatal Care 0.460
Good 278 94.2 17 5.8 295 100
Poor 624 95.1 33 4.9 657 100
2. Iron Supplementation 0.059
Yes 854 95.1 45 4.9 899 100
Not 48 90.6 5 9.4 53 100
3. Pregnancy Complications 0.0001
Not 749 96.8 26 32 775 100
Yes 153 86.5 24 13.5 177 100
4. Mother's Smoking Status 0.712
Not 893 94.8 50 52 943 100
Yes 9 100 0 0 9 100

Multivariate analysis used logistic regression with enter method gave result that iron supplementation and
pregnancy complications affect the incidence of LBW in Central Java. Mothers who did not receive iron
supplementation during their pregnancy had 2.474 times higher risk of giving birth to LBW babies than mothers
who received iron supplementation (OR = 2.474). Mothers who experienced pregnancy complications had a 4.869
times higher risk of giving birth to LBW babies than mothers who did not experience complications (OR = 4.869)
(Table 2).Based on the calculation above, f(Z) = 0.27 can be conclude that mothers who didn’t receive iron
supplementation and had pregnancy complications history have a chance 27% to give the incidence of LBW.

TABLE 2. Results of Multivariate Analysis The Effect of Iron Supplementation and Pregnancy Complications on the Incidence
of LBW in Central Java 2012-2017 (N=952)

Variables B SE Wald Sig Exp (B)
Model 1 Iron Supplementation 0.906 0.366 6.125 0.013 2474
Pregnancy
Complications 1.583 0.218 52.670 0.0001 4.869
Constant -3.484 0.155 506.665 0.0001 0.031

The quality of ANC is a risk factor for LBW incidence (Owa et al., 2017). Most (93.27%)of the mothers access
ANC services with low qualityand this condition is related to the incidence of LBW in Indonesia(Darwis et al.,
2020). In contrast to the conditions found in Central Java. Chi-square result showed that there was no relationship
between the quality of ANC and the incidences of LBW in Central Java (p-value = 0.488). This is in line with
Meiriza (2018), which concluded that there was no relationship between the quality of ANC at level I health
facilities and the incidence of LBW in Padang City (Meiriza et al., 2018). This study found as many as 68.9 % of
infants born to mothers who received ANC with poor quality. The incidence of LBW was more found in the group
of infants with mothers who received ANC with good quality (5.8%) compared to poor quality (4.9). This showed
that pregnant women who receive good quality antenatal care can also deliver babies with LBW. This condition is
possible because of the limited variables found in the secondary data of the 2017 IDHS and the information needed
to assess the quality of ANC is not enough just by questionnaires result, but requires in-depth interviews. Owa
(2019) conducted in-depth interviews and found that pregnant women who received less ANC quality had a 3.5
times higher risk for having a baby with LBW (OR = 3.5)(Owa, 2019).

Iron supplementation is an effort made to respond the high rates of iron deficiency anemia in pregnant
women(Seu et al., 2019). Chi-square result showed that there was no relationship between iron supplementation and
the incidences of LBW (p-value = 0.076). Different from the multivariate analysis result which showed the effect of
iron supplementation on the incidence of LBW (p-value = 0.013). Mothers who didn’t receive iron supplementation
during their pregnancy had a 2.474 times higher risk for having a baby with LBW than mothers who received iron
supplementation (OR = 2.474). In line with Restu et al (2014) which found that iron supplementation had an effects



on the incidences of LBW (OR = 3.82)(Restu et al., 2014). This shows that mothers who get iron supplementation
can avoid anemia. Iron deficiency anemia causes an increase in serum norepinephrine concentration which results in
maternal and fetal stress, stimulates the synthesis of CRH (Corticotrophin-Releasing Hormone) which will increase
fetal cortisol productions thus impacting IUGR (Intrauterine Growth Restriction) and resulted in LBW (Chhabra and
Chopra, 2016). Iron supplementation can reduce the prevalence of iron deficiency anemia(Long et al., 2012).Each
tablet contains FeSO, mg (iron 30 mg) which is useful as a reserve of iron, red blood cell synthesis and muscle
blood synthesis during pregnancy(Seu et al., 2019).

Pregnancy complications are collection of symptoms of health problems during pregnancy that can affect the
health conditions of the baby and mother (BKKBN et al., 2017; Neiger, 2017).Some symptoms of pregnancy
complications such as prolonged nausea and vomiting, hypotension and hypertension are associated with a lack of
nutritional intake to the fetus and LBW (Marshall et al., 2022). The results of this study found that the incidences of
LBW was more in the group of infants with mothers who had complications during their pregnancy (13.5%) than in
the group of infants with mothers who had no complications during their pregnancy (3.2%). Chi-square result
showed that there was a significant relationship between pregnancy complications and the incidence of LBW (p-
value = 0.0001). Mothers who experienced pregnancy complications had a 4,869 times higher risk for having a baby
with LBW than mothers who did not experience pregnancy complications (OR = 4.869). Siramaneerat (2018)
mentions the same finding that pregnancy complications are associated with the incidences of LBW (p-value =
0.0001; OR = 1.731) (Siramaneerat et al., 2018). The most common complication found in this study was bleeding
(5.5%). Antepartum hemorrhage associated with the incidences of LBW(Bener et al., 2012). Antepartum
hemorrhage can increase the likelihood of preterm birth which is a risk of LBW (Sharami et al., 2013). Pregnant
women who experience antepartum hemorrhage have a 1.6 times higher risk of giving birth to LBW babies than
mothers who don’t experience antepartum hemorrhage(Bener et al., 2012). There was a difference between birth
weight in the group of mothers with and without antepartum hemorrhage. Antepartum hemorrhage causes blood
flow that distributes oxygen and nutrients to the placenta from the mother to the fetus to be disturbed. Impaired
delivery of oxygen and nutrients will cause fetal anemia, shock to fetal death. Fetuses that survive until birth will
experience various disorders, including LBW(Kuribayashi et al., 2021).

Receptors in the placental blood vessels that mix with nicotine cause a decrease in blood flow in the placenta and
fetal vasoconstriction which results in impaired delivery of oxygen and nutrients to the fetus so that the fetus
experiences malnutrition which results in impaired fetal growth(Nemoto et al., 2021). The entry of nicotine in the
body's mechanism is proven to have an impact on the low production of the hormone Insulin-Like Growth Factor-1
in pregnant women who smoke will affect fetal growth and development (Fang et al., 2015). Pregnant women that
smoke will give birth to babies with birth weight 320-435 grams lower than pregnant women who do not
smoke(Kataoka et al., 2018). Outcome of this study shows that the incidences of LBW is more common in the group
of infants whose mothers didn’t smoke (5.2%), while NBW more common in the group of infants with mothers who
smoked (100%). Chi-square result showed that there was no relationship between the mother's smoking status and
the incidences of LBW (p-value = 0.706). In line with Phowira et al (2020) which stated that the mother's smoking
status was not related to the incidence of LBW in DKI Jakarta (p-value = 0.448) (Phowira et al., 2020).There was no
relationship between the frequency of smoking per day and the incidences of LBW in Lampung Province
(Sulistiyani et al., 2019). It can be said that pregnant women who do not smoke can give birth to babies with LBW.
This mechanism shows that the impact of nicotine entering the body cannot be described only by the status of a
pregnant woman as an active smoker or not, as information is available in the 2017 IDHS data. LBW was found in
mothers with high levels of nicotine > 143 pg/g keratinize. This condition is not only found in pregnant women who
smoke actively. Pregnant women who don't smoke have an average nicotine level of 153.2 £+ 96.0 pg/g keratinize
(>143 pg/g keratinize) as a result of exposure to cigarette smoke from the environment (passive smoking)(Huang et
al., 2017).There was a relationship between passive smoking mothers and the incidences of LBW (OR = 3.04)
(Ardelia et al., 2019).

CONCLUSION

Most babies are born at a normal weight. There was a relationship between pregnancy complications and the
incidences of LBW in Central Java. The quality of antenatal care, iron supplementation, and maternal smoking
status were not related with the incidences of LBW. Pregnant woman who don’t get iron supplementation (OR =
2.474) and complications of pregnancy (OR = 4.869) had chances of 0.84 for having a baby with LBW.The pregnant



women who experience signs of complications immediately take action and visit health facilities for further
assistance. Pregnant women are also advised to take Fe tablets regularly at least 90 tablets during their pregnancy.
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Abstract

Abstract. In Central Java, the prevalence of LBW (Low Birth Weight) has increased from 4.3 (2018) to 4.7 (2019) and be the biggest cause of neonatal
mortality (46.4%) and infant mortality (40.5%). The aim of this research is to analyze the relationship between quality of ANC (Antenatal Care), iron
supplementation, pregnancy complications, and maternal smoking status with LBW in Central Java. This research was an analytical study used secondary data
from the 2017 IDHS (Indonesian Demographic and Health Survey). The sampling design used purposive sampling.Population study was 1205 babies born in
Central Java. The sample comprised 952 babies. Independent variables were the quality of ANC, iron supplementation, pregnancy complications, and maternal
smoking status, with the incidence of LBW as dependent variable. Data analysis was performed by chi-square continuity correction and logistic regression.
Pregnancy complications have been associated with the incidences of LBW in Central Java (p-value = 0.0001). Iron supplementation (OR = 2.474) and

pregnancy complications (OR = 4.869) had an effect on the incidence of LBW in Central Java. Iron supplementation and pregnancy complications influenced the

incidence of LBW in Central Java.
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