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Objective:  To analyze the risk factors for 

preeclampsia with birth weight and the incidence of 

asphyxia. 

Methodology:  This study used a case-control 

(retrospective) design with data sources of medical 

records for 255 mothers who gave birth with a 

diagnosis of preeclampsia at a referral hospital in East 

Java, Indonesia the period 2019 to 2020. The indicator 

for assessing birth weight is seen if it is less than 2500 

grams, it is said to be low birth weight, and if it is 

more than 2500 – 3000 normal body weight. 

Assessment of neonatal asphyxia uses the Apgar score 

if the score is 1 – 3 severe asphyxia, 4 – 6 moderate 

asphyxia, and 7 – 10 mild asphyxia. Research data 

analysis was carried out using SPSS 21. 

Results:  The findings of the study on the relationship

between preeclampsia status and newborn body weight 

obtained a p-value of 0.00, (OR 84.00 95%, CI 27.91 – 

253.574), preeclampsia with asphyxia p-value 0.00 

(OR 52.00, 95% CI 19.7 – 137.24), gestational age 

with infant weight at birth p-value 0.00 (OR 16.142, 

95% CI 4.89 – 53.27), the Birth weight of infants with 

asphyxia p-value 0.00 (OR 0.329, 95% CI 0.235 – 

0.459), and gestational age with asphyxia p-value 0.00 

(OR 1.697, 95% CI 1.50 – 1.91). 

Conclusion:  Newborns can suffer from nutritional 

deficiencies and asphyxia due to inadequate uterine-

placental blood flow and impaired uteroplacental 

perfusion, vasospasm, and disruption of spiral arteries 

while in the womb. 

Keywords:  Asphyxia, newborn, preeclampsia, 

pregnancy. 

 
INTRODUCTION 
Preeclampsia is a complication in pregnancy and is one 

of the causes of maternal and fetal death.
1,2

 Maternal 

mortality according to the Tenth Revision of The 

International Classification of Disease (ICD-10) is a 

woman’s death that occurs during pregnancy, or within 

42 days after the end of pregnancy.
3
 In developing 

countries, the incidence of pre-eclampsia and eclampsia 

ranges from 1:100 to 1:1700.
4
 The pre-eclampsia can be 

called a public health problem if the Case Fatality Rate 

(CFR) of pre-eclampsia/eclampsia reaches 1.4 – 1.8%.
1,5

 

From developed countries, the maternal mortality rate is 

reported to be 0 – 1.8%. The perinatal mortality rate due 

to eclampsia in the United States and Great Britain 

ranges from 5.6% to 11.8%, while in developing 

countries the maternal mortality rate reaches 14%.
6
 

Preeclampsia complications that occur in the fetus are 

nutritional deficiencies due to inadequate uterine-

placental blood flow and can lead to premature birth, 

LBW, or stillbirth.
7,8

 

LBW can be an important marker for the health and 

nutrition of mothers and fetuses.
9
 Globally, the 

incidence of LBW is estimated to be around 15% of all 

births/year.
10

 Decreased uteroplacental perfusion can 

significantly increase the risk of intrauterine growth 

restriction, preterm birth, and other neonatal 

comorbidities (such as respiratory distress syndrome, 

and intraventricular hemorrhage).
1,10

 Pre-eclampsia can 

also cause asphyxia in newborns whichoccurs due to 

impaired uteroplacental perfusion due to vasospasm and 

damage to the spiral arteries during pregnancy.
3,11

 This 

results in hypovolemia, vasospasm, decreased 

uteroplacental perfusion, and damage to the endothelial 

cells of the placental blood vessels.
9,12

 This study aims 

to analyze the risk factors for preeclampsia with birth 

weight and the incidence of asphyxia. 

 
METHODOLOGY 
This study used a case-control (retrospective) design 

with data sources of medical records in the period 

2019 – 2020 for mothers who gave birth with a 

diagnosis of pre-eclampsia at a referral hospital in East 

Java, Indonesia. The variables of this study were pre-

eclampsia status, baby weight, and asphyxia status at 

birth. The sample was 255 women who gave birth and 

were diagnosed with pre-eclampsia with the inclusion 

criteria for live births, while the exclusion criteria were 

pregnant women with a history of previous 

hypertension. 

The baby weight indicator was taken from medical
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records of mothers. If the birth weight was less than 

2500 grams it was said to be LBW and if > 2500 was 

said to be normal weight. For asphyxia, if Apgar score 

was 1 – 3 it was labeled as severe asphyxia, 4 – 6 

moderate asphyxia, and 7 – 10 mild asphyxia. The 

diagnosis of preeclampsia was established using blood 

pressure indicators; if the systolic pressure was more 

than 140 mmHg and the diastolic more than 80 mmHg, 

then pre-eclampsia was classified as mild, whereas if the 

systolic pressure was more than 160 mmHg with a 

diastolic pressure of 100 mmHg, then preeclampsia was 

labeled severe. Another assessment uses protein urine, 

as well as a history of pre-eclampsia before being 

referred to the hospital. 

Statistical Analysis:  Analysis of data was carried out 

using SPSS version 21 with a chi-square analysis. P-

values < 0.05 were considered statistically significant 

and the rough/adjusted odds ratio was calculated. 

 
RESULTS 
Most of the mothers had mild pre-eclampsia 68.9%, 

normal baby weight (2500 – 3500 gr) 64.7%, and 70% 

gestational age 38 – 40 weeks (Table 1). The 

relationship between pre-eclampsia status and newborn 

body weight has a p-value of 0.00, (OR 84.00 95%, CI 

27.91 - 253.574) (Table 2). 

Pre-eclampsia with asphyxia p-value was 0.00 (OR 

52.00, 95% CI 19.7-137.24) (Table 3), gestational age 

with infant weight at birth p-value 0.00 (OR 16.142, 

95% CI 4.89-53.27) (Table 4), Birth weight of infants 

with asphyxia had p-value 0.00 (OR 0.329, 95% 

CI 0.235 – 0.459), andage of gestation with asphyxia 

had p-value 0.00 (OR 1.697, 95% CI 1.50 – 1.91). There 

was a relationship between preeclampsia status and the 

incidence of neonatal asphyxia p-value 0.00 (OR 52.00, 

95% CI 19.7 – 137.24), mothers with severe 

preeclampsia had a 52 times risk of experiencing 

asphyxia. 

 

 

Table 1:  Age of pregnant women, gestational age, 

mother's education and other factors. 

Characteristi

c 
Catagory n (%) 

Age of 

pregnant 

women 

Less than 20 years 78 (30,6) 

20 – 30 years 103(40,4) 

Over 30 years 74 (29) 

Gestational 

age 

Less than 36 weeks  76 (30) 

36 – 40 weeks 

(aterm) 
179 (70) 

Mother's 

education 

Elementary school 52 (17,7) 

Middle school 134 (45,7) 

High school 59 (20,1) 

College 10 (3,4) 

Mother's job 

Housewife 101 (34,5) 

Laborer 9 (3,1) 

self-employed, 141 (48,1) 

Civil servants 4 (1,4) 

Pre-eclampsia 

type 

Mild preeclampsia 204 (69,8) 

Severe preeclampsia 51 (17,4) 

ANC 

compliance 

Obey 147 (59,2) 

Disobey 108 (36,9) 

Baby weight 
Low 90 (35,4) 

Normal 165 (64,7) 

Neonatus 

asphyxia 

status 

Severe 70 (23,9) 

Moderate 185 (72,5) 

Maternal 

weight during 

pregnancy 

Low 8 (3,1) 

Normal  202 (79,2) 

Overweight 45 (17,6) 

 
Table 2:  Relationship between newborn weight and pre-eclampsia. 

Variable 

Pre-eclampsia Type 

Total 
OR 

(95% CI) 

p 

value Preeclampsia 

Severe, Mild 

Preeclampsia 

Mild 

Low birth weight 47 50 47 84,00 

27,91 – 253,574 
0,00 

Normal birth weight   4 204 208 

Total 51 204 255   
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Table 3:  Association of neonatal asphyxia with preeclampsia. 

Variable 
Preeclampsia Type 

Total 
OR 

(95% CI) 

p-

value Preeclampsia Severe Preeclampsia Mild 

Severe asphyxia 51   19   70 52,00 

19,7-137,24 
0,00 

Moderate asphyxia   0 108 208 

Total 51 204 255   

 
Table 4:  Relationship between gestational age and newborn body weight. 

Variable 
Newborn Weight 

Total 
OR 

(95% CI) 

p-

value Low Normal 

Gestational age aterm (37-40 week)   3   59   63 
16,142 

4.89 – 53,27 
0,00 Gestational age pre term  

(less than 36 weeks) 
87 106 193 

Total 90 165 255   

 
DISCUSSION 
Pre-eclampsia (PE) is associated with 3 major risks to 

the fetus which are perinatal death, intrauterine growth 

restriction (IUGR), and preterm birth. Perinatal 

mortality is increased in infants with IUGR or 

asphyxia.
13,14

 Premature infants with IUGR are at high 

risk of prolonged respiratory insufficiency.
15

 During 

pregnancy, the increased demand for oxygen causes an 

increase in the rate of free radical production.
16,17

 

Oxidative stress is implicated in preeclampsia and 

IUGR.
13,18

 The level of oxidative stress and decreased 

antioxidant capacity may contribute to the incidence of 

perinatal asphyxia.
15

 

In preeclampsia, there is a decrease in placental blood 

perfusion as well as vasospasm and endothelial 

injury.
4,19

 A placenta that experiences ischemia and 

hypoxia produces free radicals in the form of reactive 

hydroxyl radicals and lipid peroxides which circulate in 

the bloodstream and can damage the cell membrane, 

nucleus, and endothelial cell proteins which result in 

endothelial dysfunction.
18

 

The results of this study indicate that there is a 

relationship between pre-eclampsia status with the 

incidence of LBW and asphyxia. Babies born with LBW 

and asphyxia are babies born to severe preeclampsia 

mothers with a gestational age of fewer than 38 weeks.
20

 

Pre-eclampsia causes mothers to give birth earlier than 

their gestational age. Infants born prematurely are 

smaller and have a higher incidence of hyaline 

membrane disease, patent ductus arteriosus, pulmonary 

air leakage, and hypotension.
21

 

Efforts have been made to prevent preeclampsia during 

pregnancy including prophylactic aspirin therapy, which 

is effective in reducing the risk of preeclampsia if given 

before 16 weeks of gestation.
14

 Other efforts that can be 

made to prevent preeclampsia are nutritional 

supplements and diet and lifestyle interventions. 

Vitamin D deficiency can increase the risk of 

preeclampsia.
22,23

 Another therapy that has been given to 

mothers with pre-eclampsia is the administration of 

MgSO4.
6
 

The only definitive treatment for preeclampsia is 

pregnancy termination although babies born with 

LBWhave an increased incidence of asphyxia.
24

Optimal 

delivery time requires a careful balance of risks to both 

the mother and the fetus.
14

 If the condition of the fetus 

worsens, delaying labor can put the risk of impairing 

brain development due to prolonged fetal hypoxia, but 

early delivery also has risks associated with 

prematurity.
14

 

 
CONCLUSION 
Pre-eclampsia increases the incidence of preterm labor 

and asphyxia in newborns. There is a relationship 

between pre-eclampsia with LBW and asphyxia. The 

primary prevention program needs to be further 

improved through early detection of pregnant women at 

basic level services so that preeclampsia treatment can 

be carried out earlier. 

 



Effect of Pre-Eclampsia with risk factors for birth weight and neonatal asphyxia: A retrospective study in pregnant women 

623 Rawal Medical Journal: Vol. 47, No. 3, Jul-Sep 2022 

 

Author Contributions: 

Conception and design: Awatiful Azza. 

Collection and assembly of data: Awatiful Azza. 

Analysis and interpretation of data: Awatiful Azza. 
Drafting of the article: Esti Yunitasari, Cipto Susilo. 

Critical revision of article for important intellectual content: Esti 

Yunitasari. 
Statistical expertise: Awatiful Azza. 

Final approval and guarantor of the article: Mira Triharini. 

Corresponding author email: Awatiful Azza: awatiful.azza-
2020@fkp.unair.ac.id 

Conflict of Interest: None declared. 

Rec. Date: Mar 4, 2022 Revision Rec. Date: May 17, 2022 Accept Date: 
July 2, 2022. 

 
REFERENCES 
1. Ministry of Health. Diagnosis and Treatment of 

Hypertension and Pre-eclampsia in Pregnancy in New 

Zealand: A clinical practice guideline 2018:136. 

2. Guideline CP. the Diagnosis and Management of Pre-

Eclampsia and Eclampsia 2013;3:1–24. 

3. Xiao J, Shen F, Xue Q, Chen G, Zeng K, Stone P, et al. Is 

ethnicity a risk factor for developing preeclampsia? An 

analysis of the prevalence of preeclampsia in China. J 

Hum Hypertens 2014;28:694–8. 

4. Holanda Moura BM, Lopes LM, Murthi P, Silva Costa 

FD. Prevention of preeclampsia. J Pregnancy 

Volume 2012 |Article ID 435090 | 

https://doi.org/10.1155/2012/435090 

5. Park HJ, Kim SH, Jung YW, Shim SS, Kim JY, Cho YK, 

et al. Screening models using multiple markers for early 

detection of late-onset preeclampsia in low-risk 

pregnancy. BMC Pregnancy Childbirth 2014;14:1–11. 

6. Rawlins B, Plotkin M, Rakotovao JP, Getachew A, Vaz 

M, Ricca J, et al. Screening and management of pre-

eclampsia and eclampsia in antenatal and labor and 

delivery services: Findings from cross-sectional 

observation studies in six sub-Saharan African countries. 

BMC Pregnancy Childbirth 2018;18:1–11. 

7. Zakiyah N, Postma MJ, Baker PN, van Asselt ADI. Pre-

eclampsia Diagnosis and Treatment Options: A Review 

of Published Economic Assessments. 

Pharmacoeconomics 2015;33:1069–82. 

8. Kenny LC, Thomas G, Poston L, Myers JE, Simpson 

NAB, McCarthy FP, et al. Prediction of preeclampsia risk 

in first time pregnant women: Metabolite biomarkers for 

a clinical test. PLoS One 2020;15:1–19. 

9. Galaviz-Hernandez C, Sosa-Macias M, Teran E, Garcia-

Ortiz JE, Lazalde-Ramos BP. Paternal determinants in 

preeclampsia. Front Physiol 2019;10:1–7. 

10. Berhe AK, Ilesanmi AO, Aimakhu CO, Mulugeta A. 

Effect of pregnancy-induced hypertension on adverse 

perinatal outcomes in Tigray regional state, Ethiopia: A 

prospective cohort study. BMC Pregnancy Childbirth 

2019;20:1–11. 

11. Akeju DO, Vidler M, Oladapo OT, Sawchuck D, Qureshi 

R, Von Dadelszen P, et al. Community perceptions of 

pre-eclampsia and eclampsia in Ogun State, Nigeria: A 

qualitative study. Reprod Health 2016;13. 

12. Karampas GA, Eleftheriades MI, Panoulis KC, Rizou 

MD, Haliassos AD, Metallinou DK, et al. Prediction of 

pre-eclampsia combining NGAL and other biochemical 

markers with Doppler in the first and/or second trimester 

of pregnancy. A pilot study. Eur J Obstet Gynecol 

Reprod Biol 2016;205:153–7. 

13. El Sayed SL, Desoky MM. Effect of lifestyle alteration of 

pregnant women with mild preeclampsia on maternal and 

fetal status. JOJ Nurse Health Care 2019;10:1-7. 

14. de Souza Rugolo LM, Bentlin MR, Trindade CE. 

Preeclampsia: effect on the fetus and newborn. Neo 

Reviews 2011;12:e198-206. 

15. Aslam HM uhamma., Saleem S, Afzal R, Iqbal U, 

Saleem SM Uhamma, Shaikh MW, et al. Risk factors of 

birth asphyxia. Ital J Pediatr 2014;40:94. 

16. Poon LC, Nicolaides KH. Early prediction of 

preeclampsia. Obstet Gynecol Int 2014;2014:297397. 

17. Karampas GA, Eleftheriades MI, Panoulis KC, Rizou 

MD, Haliassos AD, Metallinou DK, et al. European 

Journal of Obstetrics & Gynecology and Reproductive 

Biology Prediction of pre-eclampsia combining NGAL 

and other biochemical markers with Doppler in the first 

and/or second trimester of pregnancy. A pilot study. Eur J 

Obstet Gynecol 2016;205:153–7. 

18. Hypertension in pregnancy. Report of the American 

College of Obstetricians and Gynecologists’ Task Force 

on Hypertension in Pregnancy. Obstet Gynecol 

2013;122:1122-1131. 

19. Dalili H, Nili F, Sheikh M, Hardani AK, Shariat M, 

Nayeri F. Comparison of the four proposed Apgar 

scoring systems in the assessment of birth asphyxia and 

adverse early neurologic outcomes. PLoS One 

2015;10:1–9. 

20. Wagata M, Ishiguro M, Obara T, Nagai M, Mizuno S, 

Nakaya N, et al. Low birth weight and abnormal pre-

pregnancy body mass index were at higher risk for 

hypertensive disorders of pregnancy. Pregnancy 

Hypertens 2020;22:119–25. 

21. Powe CE, Levine RJ, Karumanchi SA. Preeclampsia, a 

disease of the maternal endothelium: the role of 

antiangiogenic factors and implications for later 

cardiovascular disease. Circulation 2011;123:2856-69. 

22. Abedi P, Mohaghegh Z, Afshari P, Latifi M. The 

relationship of serum vitamin D with pre-eclampsia in the 

Iranian women. Matern Child Nutr 2014;10:206–12. 

23. Fogacci S, Fogacci F, Banach M, Michos ED, Hernandez 

A V., Lip GYH, et al. Vitamin D supplementation, and 

incident preeclampsia: A systematic review and meta-

analysis of randomized clinical trials. Clin Nutr 

2020;39:1742–52. 

24. Park HJ, Shim SS, Cha DH. Combined screening for 

early detection of pre-eclampsia. Int J Mol Sci 

2015;16:17952–74. 

 

https://doi.org/10.1155/2012/435090

