
Risk Factors for Pre-Eclampsia 

1MD, Obstetrician & Gynecologist, Department of Obstetrics and Gynecology; Faculty of Medicine and Biomedical Sciences 
& University Teaching Hospital, University of Yaoundé I, Cameroon
2MD, Faculty of Medicine and Biomedical Sciences, University of Yaoundé I, Cameroon
3MD, Obstetrician & Gynecologist, Department of Obstetrics and Gynecology; Gyneco-Obstetric & Pediatric Hospital, 
Yaoundé, Cameroon

*Corresponding author: E Nkwabong, MD, Obstetrician & Gynecologist, Department of Obstetrics and Gynecology; 
Faculty of Medicine and Biomedical Sciences & University Teaching Hospital, University of Yaoundé I, Cameroon, Tel: (237) 
699663843; Fax: (237) 222312567, Email: enkwabong@yahoo.fr

Citation: Elie Nkwabong, Franck Deugoue Djientcheu, Lilian Ngwana Banmi (2021) Risk Factors for Pre-Eclampsia. J 
Gynaecol Womens Healthcare 3: 103

RESEARCH ARTICLE

Journal of Gynecology and Women Healthcare

ISSN: 2639-7285

 Open Access

Elie Nkwabong1*, Franck Deugoue Djientcheu2 And Lilian Ngwana Banmi3

Abstract

Purpose: To identify the risk factors for pre-eclampsia (PE).

Material and methods: This case-control study was carried out between 3rd January and 30th April 2020 in three Univer-
sity Teaching Hospitals. Nursing mothers who had PE or not were recruited and some data analyzed. The main variables 
analyzed included maternal age and parity, marital status, maternal past-history of PE or hypertension, contraception used 
before conception, eventuality of pregnancy from a new sexual partner (NSP), health care provider, number of fetuses de-
livered and umbilical cord insertion. Fisher’s exact test, t-test and logistic regression were used for comparison. P<0.05 was 
considered statistically significant.

Results: Of 2019 pregnant women, 141 had PE (7.0%). Significant risk factors for PE were maternal past-history of hyper-
tension (aOR 17.76, 95%CI 4.34-37.50, P˂0.001), pregnancy from a NSP (aOR 9.55, 95%CI 1.94-46.87, P=0.005), nulliparity 
(aOR 3.04, 95%CI 1.76-5.27, P˂0.001), marginal umbilical cord insertion (MCI) (aOR 2.87, 95%CI 1.34-6.16, P=0.007) and 
pregnancy following ˃12 months of contraception with condom (aOR 2.61, 95%CI 1.35-5.08, P= 0.004).  

Conclusion: This survey revealed that chronic hypertension, pregnancy from a NSP, nulliparity, MCI and pregnancy fol-
lowing ˃12 months of contraception with condom were risk factors for PE. Therefore, close attention should be paid during 
pregnancy, labor and in the puerperium to women with the above-mentioned risk factors.
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Introduction

T Hypertensive disorders in pregnancy (HDP) represent one of the major causes of maternal mortality and severe maternal mor-
bidity. It comprises chronic hypertension, gestational hypertension, pre-eclampsia (PE) - eclampsia and superimposed PE-eclamp-
sia. The rate of HDP ranges between 5% and 10% [1,2]. Rate as high as 16.8% has been observed in Ethiopia [3]. Amongst HDP, 
PE is the most associated with adverse maternal and perinatal outcome [4]. 

PE is defined as hypertension occurring at ≥20 weeks gestation with one or more of the following: significant proteinuria, acute 
kidney injury, liver dysfunction, neurological features, hemolysis, thrombocytopenia, fetal growth restriction [4]. Its incidence 
ranges between 5% and 10% worldwide [5-7]. 

The pathogenesis of PE is linked to the failure of invasion of the intra-myometrial muscular layer segments of the spiral arteries 
between the 12th and the 16th weeks of gestation. T﻿he result is placental ischemia with production of vasoactive substances such as 
endothelin-1 [8]. The causes of the poor invasion of spiral arteries are not well known.

Complications of PE are numerous. Maternal complications include cerebro-vascular accident, retinal detachment, acute kidney 
injury and even maternal death. Fetal complications are intra-uterine growth restriction (IUGR), placenta abruption, intra-uterine 
fetal death (IUFD), birth asphyxia, low birth weight (LBW), transfer of the newborn to the neonatal intensive care unit (NICU) 
and neonatal death [9,10].

Prevention of PE can be done with 1.5 g of calcium or with 120-150mg of acetylsalicylic acid daily. Acetylsalicylic acid administra-
tion as from the 20th week of gestation is associated with a 50% reduction in the risk of PE [11]. For prevention to be more efficient, 
women at risk should be targeted. Although the etiologies are unknown, some risk factors for PE are well known. They include 
nulliparity, advanced maternal age, multiple pregnancy, systemic lupus erythematosus, (pre-gestational) diabetes mellitus, family 
history of hypertension and fertility treatments [12,13]. 

The risk factors might vary from one setting to another. Knowing the risk factors in our environment might help us in better pre-
venting or diagnosing some cases earlier. To the best of our knowledge, no study has been carried out in our environment. That is 
why we decided to carry out this one which aimed at seeking for these risk factors.

Methods

T﻿his case-control study was carried out between 3rd January and 30th April 2020 in three University Teaching Hospitals. Nursing 
mothers who had PE from the 28th complete week of pregnancy to 48 hours after delivery (group A) were recruited. The diagnosis 
of PE was based on the presence of blood pressure of ≥140/90 mm Hg that occurred at ≥20th week of gestation associated with a 
significant proteinuria (≥300 mg/24h), with or without acute kidney injury, liver dysfunction, neurological features, hemolysis, 
thrombocytopenia or fetal growth restriction. 

For each nursing mother who had PE, three other nursing mothers who developed no PE throughout pregnancy till 48 hours after 
delivery (group B) and who delivered just after the woman with PE were also recruited. We decided to recruit three controls for 
each case to increase the power of our study. Women with incomplete files were excluded. This study received approval from the 
Ethics committee of the Faculty of Medicine. All women gave their informed written consent.

The variables recorded among all women included maternal age at delivery, parity, gestational age at delivery (confirmed by an 
ultrasound scan performed before 20 weeks gestation), past-history of hypertension (blood pressure ≥140/90 mmHg diagnosed 
outside pregnancy or before the 20th week of gestation [14]) or diabetes mellitus (fasting blood sugar ≥126 mg/dL [15]), contra-
ception being used before conception, if any, if it was a new sexual partner (NSP) (partner responsible for the current pregnancy 
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was a new one), heath care provider who performed antenatal visits (whether it was a nurse, a midwife, a general practitioner or 
an obstetrician), alcohol consumption, residence (rural or urban), the number of fetuses delivered, presence or not of marginal 
cord insertion (MCI) at placenta examination (MCI was defined as the insertion of the umbilical cord with its external margin at 
less than 2 cm from that of the placenta [16]), birth and placenta weights and sex of newborn. Some other variables were recorded 
in women who had PE. This included gestational age at diagnosis, magnesium sulfate administration and severity of the disease 
(severe PE was defined as blood pressure ≥160/110 mmHg with one or more of the following: headache, visual disturbances, epi-
gastric pain or oliguria [17]).

Our minimum sample size of 45 women with PE was calculated using the following formula N =2×(Zα+Zβ/P0-P1)
2×P×(1-P) [18], 

where Zα =1.65 corresponds to a type I error of 5%, Zβ =1.96 corresponds to a power or 97.5%, P0 the proportion of 25-hydroxy 
vitamin D deficiency in patients with PE (27.6%) [19], P1 the proportion of 25-hydroxy vitamin D deficiency in patients without 
PE (0.9%) [19] and P is (P0+P1)/2. 

Data were analyzed using SPSS 23.0. Data of women of group A were compared to those of women of group B. Fisher exact test was 
used to compare categorical variables and t-test to compare continuous variables. We used odds ratios with their 95% confidence 
intervals (CIs) to present the comparison between the two groups. Logistic regression was used to control for confounders. P<0.05 
was considered statistically significant.

Results

During the period under study, 141 nursing mothers out of 2,019 have had PE, giving an incidence of 7.0%. But, 44 files of women 
with PE were excluded for incompleteness. The 97 files remaining (group A) and those of 291 women without PE (group B) were 
analyzed. 

Some sociodemographic and obstetrical variables are shown in Table 1.

*Mean ± SD (range), 
OR: Odds ratio, CI: Confidence interval, SD: Standard deviation, NSP: New sexual partner

Table 1: Some sociodemographic characteristics of the population under study

Variables 
Women (n=97) of 

group A  N (%)
Women (n=291) of 

group B  N (%)
OR 95% CI P-value

Mother’s age* (y) 28.9 ± 6.6 (16-42) 28.8 ± 5.9 (17-43) - - 0.888
Parity* 1.1 ± 1.6 (0-7) 1.4 ± 1.5 (0-9) - - 0.094

Maternal age ≥35 20 (20.6) 46 (15.8) 1.38 0.77-2.48 0.174
Patient’s past-history of chronic hypertension 12 (12.4) 7 (3.8) 3.59 1.53-8.43 0.003
pregnancy following >12 months condom use 25 (25.8) 35 (12.0) 2.54 1.42-4.51 0.001

Pregnancy from a NSP 10 (10.3) 2 (0.7) 16.60 3.57-77.24 <0.001
Multiple pregnancy 6 (6.2) 8 (2.7) 2.33 0.79-6.32 0.107

Calcium supplementation 42 (43.3) 129 (44.3) 0.95 0.60-1.52 0.477
Acetylsalicylic acid supplementation 2 (2.0) 5 (1.7) 1.2 0.23-6.30 0.556

Pregnancy followed up by a nurse 9 (9.3) 14 (4.8) 2.02 0.84-4.83 0.089
Marginal cord insertion 17 (17.5) 25 (8.6) 2.26 1.16-4.39 0.014
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Mean gestational age at diagnosis of PE was 34.4 ± 3.7 (range: 28-43) with diagnosis of PE between 34 and 43 weeks in 65 women 
(67.0%). PE was diagnosed in the early postpartum period (within 24 hours after delivery) in four women (4.1%). The majority of 
women had severe PE at diagnosis (58/97 or 59.8%). Also, in 17 cases, preeclampsia evolved to eclampsia (17.5%). 

Single women were found more among women with PE (52 or 53.6% vs 144 or 49.5%, OR 1.17, 95%CI 0.74-1.86), but the differ-
ence was statistically insignificant (P=0.279). There was also no association between PE and adolescence (maternal age ˂20) (10 
or 10.3% vs 18 or 6.2%, OR 1.74, 95%CI 0.77-3.91, P=0.139), urban residence (95 or 97.9% vs 274 or 94.2%, OR 2.94, 95%CI 0.66-
12.99, P=0.105) or alcohol consumption (10 or 10.3% vs 18 or 6.2%, OR 1.74, 95%CI 0.77-3.91, P=0.130).

ANCs in women of group A were mainly carried out by obstetricians (42/97 or 43.3%) and nurses (34 or 35.1%). PE prevention 
using 1.5 g of calcium daily was mainly done by obstetricians than nurses (24/42 or 57.1% vs 9/34 or 26.5%, P=0.006). No differ-
ence was observed between the two groups as concerns prevention using 120 to 150 mg of acetylsalicylic acid daily (4.8% vs 0%, 
P=0.302). Prevention of eclampsia using magnesium sulfate was done only in cases of severe PE (n=58).

Women with PE had lesser ANC visits (4.4 ± 1.8 vs 5.6 ± 2.2, P˂0.001), advanced gestational age at booking (18.1 ± 6.6 weeks vs 
16.3 ± 6.7 weeks, P=0.022). Amongst women with PE, 29 (29.1%) had less than four visits, and only three women (3.1%) had at 
least eight visits. Women with less than eight visits were therefore found more in women with PE (94 or 96.9% vs 232 or 79.7%, 
P˂0.001). PE in a previous pregnancy was not a risk factor for recurrence (7 or 7.2% vs 11 or 3.8%, OR 1.98, 95%CI 0.77-4.78, 
P=0.133).

Family past-history of hypertension was a risk factor for PE (29 or 29.9% vs 44 or 15.1%, OR 2.39, 95%CI 1.39-4.10, P=0.001). 
Nulliparous women were more at risk of PE (Table 2). 

Parity
Women (n=97) of 

group A  N (%)
Women (n=291) 
of group B  N (%)

OR 95% CI P-value

0 55 (56.7) 100 (34.4) 2.50 1.56-3.99 <0.001
1 10 (10.3) 74 (25.4) 0.33 0.16-0.68 <0.001

2-3 24 (24.7) 88 (30.2) 0.76 0.44-1.28 0.183
4-5 6 (6.2) 25 (8.6) 0.70 0.27-1.76 0.302
≥6 2 (2.1) 4 (1.4) 1.51 0.27-8.38 0.467

OR: Odds ratio, CI: Confidence interval

Table 2: Distribution of parities of amongst the study population 

Adverse outcome OR 95%CI P-value aOR 95%CI P-value

Maternal past-history of 
hypertension

3.59 1.53-8.43 0.003 17.76 4.34-37.50 <0.001

Pregnancy from a NSP 16.60 3.57-77.24 <0.001 9.55 1.94-46.87 0.005
Nulliparity 2.50 1.56-3.99 <0.001 3.04 1.76-5.27 <0.001

Marginal cord insertion 2.26 1.16-4.39 0.014 2.87 1.34-6.16 0.007
Pregnancy after >12 months CU 2.54 1.42-4.51 0.001 2.61 1.35-5.08 0.004

Familial past-history of 
hypertension

2.39 1.39-4.10 0.001 1.25 0.78-2.85 0.190

OR: Odds ratio, aOR: adjusted OR, CI: Confidence interval, CU: Condom use, NSP: New sexual partner

Table 3: Risk factors for PE after logistic regression 
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Amongst the 58 women with severe PE, despite magnesium sulfate administration, 12 (20.7%) had eclampsia as compared to 5/39 
women (12.8%) with non-severe PE who received no magnesium sulfate. 

Table 3 shows the significant risk factors for PE after logistic regression.

Discussion

Our results showed a prevalence of PE in the third trimester of pregnancy of 7.0%. Significant risk factors for PE were maternal 
past-history of hypertension, pregnancy from a NSP, nulliparity, MCI and pregnancy following ˃12 months of contraception with 
condom.

Our prevalence of PE is similar to the 7% rate noticed in Nigeria [20]. We observed no association between maternal age, residence, 
marital status, health care provider and PE. Some authors found advanced maternal age as a risk factor for PE in Israel [12].

Women with multiple pregnancies were at increased risk of PE in our series (RR 2.33, 95%CI 0.79-6.32), though statistically insig-
nificant (P=0.107). Some researchers found that twin pregnancy was a risk factor for PE [12]. The absence of significance in our 
series might be due to our small sample size given that we had only 14 cases of twin pregnancies. Soluble fms-like tyrosine kinase 
1 (sFlt1), which is a circulating antiangiogenic molecule produced by placental plays a main role in preeclampsia by antagoniz-
ing placental growth factor and vascular endothelial growth factor. The high circulating levels of sFlt1 due to increased placental 
weight explains the raised risk of PE in twin pregnancy [21]. Women with multiple gestations should be regularly screened for PE.

We also found no association between PE and past-history of PE, contrarily to what observed by Musa in Nigeria [6]. Nevertheless, 
women with chronic hypertension were at risk of PE, as observed in Israel by some researchers [12]. Therefore, screening for PE 
should be regularly done amongst women with chronic hypertension.

Nulliparity was also found in our series to be a risk factor for PE, as observed in Israel [22]. It might be explained by the underde-
veloped maternal tolerance to paternally-derived trophoblast antigens [23]. Nulliparous women should be encouraged to attain 
frequently antenatal visits to permit early diagnosis and management of PE.

Pregnancy from a NSP was also a risk factor in our series. This has already been documented in Mexico [24]. The explanation is the 
same as for nulliparity [23]. Women with a NSP should attain frequently antenatal visits to permit early diagnosis of PE. Moreover, 
physicians should frequently screen for PE women with a NSP.

MCI was another risk factor, as observed in our units in a previous study [25] and in Norway [26]. It can be explained by the poor 
placenta development and perfusion in MCI which leads to placenta ischemia with increased production of vasoactive substances 
such as endothelin-1 [8]. MCI can be diagnosed ultrasonographically as from the 18th week of gestation [27]. Pregnancies compli-
cated with MCI should be well followed up and screening of PE should be frequently performed.

Finally, pregnancy following ˃12 months of contraception with condom was another risk factor, as observed in Mexico [20], PE 
here is also attributed to underdeveloped maternal tolerance to paternally-derived trophoblast antigens [23]. Women should be ad-
vised to start using a contraceptive method other than condoms at least 12 months before conception. Non-barrier methods or the 
exposure of women to the paternal spermatic antigens is protective against PE [24]. However, no association was found between 
PE and pre-pregnancy condom use in Pakistan [13]. 

We found no association between severity of PE and occurrence of eclampsia. It might be attributed in our series to the adminis-
tration of magnesium sulfate to women with severe PE. Nevertheless, we observed in our series that women with non-severe PE 
could also evolve to eclampsia.



          J Gynecol Women Healthcare 6

                                                                               Volume 3 | Issue 1
 
ScholArena | www.scholarena.com

                    

Our limitations are the small sample size due to the incomplete files excluded. Moreover, we could not confirm the veracity of some 
answers given by women, especially as concerns the use of condom. Also, some minor cases of PE might have occurred after 48 
hours after delivery. Finally, we could not be certain of the absence of any association between severity of PE and eclampsia, due to 
the administration of magnesium sulfate to women with severe PE for prevention of eclampsia.

Conclusion

This survey revealed that chronic hypertension, pregnancy from a NSP, nulliparity, MCI and pregnancy following ˃12 months of 
contraception with condom were risk factors for PE. Therefore, emphasis should be done amongst these women as regards the 
prevention means. Moreover, close attention should be paid during pregnancy, labor and in the puerperium to women with the 
above-mentioned risk factors to earlier diagnose and manage PE appropriately, in order to reduce maternal and perinatal adverse 
outcomes.

Conflicts of interest

The authors have no conflicts of interest to declare.



J Gynecol Women Healthcare                                7

                                                                               Volume 3 | Issue 1
 
ScholArena | www.scholarena.com

                    

References

1. Umesawa M, Kobashi G (2017) Epidemiology of hypertensive disorders in pregnancy: prevalence, risk factors, predictors and 
prognosis. Hypertens Res 40: 213–20. 

2. Gillon TER, Pels A, von Dadelszen P, MacDonell K, Magee LA (2014) Hypertensive Disorders of Pregnancy: A Systematic Re-
view of International Clinical Practice Guidelines. PLoS ONE 9: e113715.

3. Walle TA, Azagew AW (2019) Hypertensive disorder of pregnancy prevalence and associated factors among pregnant women 
attending ante natal care at Gondar town health Institutions, North West Ethiopia 2017. Pregnancy Hypertens 16: 79-84. 

4. Brown MA, Magee LA, Kenny LC (2018) The hypertensive disorders of pregnancy: ISSHP classification, diagnosis & manage-
ment recommendations for international practice. Pregnancy Hypertens 13: 291–310.

5. Tandberg A, Klungsøyr K, Romundstad LB, Skjærven R (2015) Pre-eclampsia and assisted reproductive technologies: conse-
quences of advanced maternal age, interbirth intervals, new partner and smoking habits. BJG 122: 915-22.

6. Musa J, Mohammed C, Ocheke A, Kahansim M, Pam V, Daru P (2018) Incidence and risk factors for pre-eclampsia in Jos Ni-
geria. Afr Health Sci 18: 584-95. 

7. Hutcheon JA, Lisonkova S, Joseph KS (2011) Epidemiology of pre-eclampsia and the other hypertensive disorders of pregnancy. 
Best Pract Res Clin Obstet Gynaecol 25: 391–403.

8. Granger JP, Spradley FT, Bakrania BA (2018) The Endothelin System: A Critical Player in the Pathophysiology of Preeclampsia. 
Curr Hypertens Rep 20: 32.

9. Maged AM, Elsherief A, Hassan H (2020) Maternal, fetal, and neonatal outcomes among different types of hypertensive disor-
ders associating pregnancy needing intensive care management. J Matern Fetal Neonatal Med  33: 314-21. 

10. Shoopala HM, Hall DR (2019) Re-evaluation of abruptio placentae and other maternal complications during expectant man-
agement of early onset pre-eclampsia. Pregnancy Hypertens 2019; 16: 38-41. 

11. Godínez V, Godínez-Vázquez VJ, Godínez-Vázquez PDR, Sosa-Bustamante GP, et al. (2019) Acetylsalicylic acid in prevention 
of pre-eclampsia. Rev Med Inst Mex Seguro Soc 57: 270-6. 

12. Shraga Y, Pariente G, Rotem R, Baumfeld Y, Miodownik S, Weintraub AY (2020) Changes in trends over time for the specific 
contribution of different risk factors for pre-eclampsia. Arch Gynecol Obstet302: 977-82.

13. Shamsi U, Hatcher J, Shamsi A, Zuberi N, Qadri Z, et al. (2010) A multicentre matched case control study of risk factors for 
preeclampsia in healthy women in Pakistan. BMC Womens Health 10: 14. 

14. Dumitrascu-Biris D, Nzelu D, Dassios T, Nicolaides K, Kametas NA (2021) Chronic hypertension in pregnancy stratified by 
first trimester blood pressure control and adverse perinatal outcomes: a prospective observational study. Acta Obstet Gynecol 
Scand.

15. Sheffield JS, Butler-Koster EL, Casey BM, McIntire DD, Leveno KJ (2002) Maternal diabetes mellitus and infant malformations. 
Obstet Gynecol 100: 925-30.



          J Gynecol Women Healthcare 8

                                                                               Volume 3 | Issue 1
 
ScholArena | www.scholarena.com

                    

16. Ismail KI, Hannigan A, O’Donoghue K, et al. (2017) Abnormal placental cord insertion and adverse pregnancy outcomes: a 
systematic review and meta-analysis. Syst Rev 6: 242.

17. Bouter AR, Duvekot JJ (2020) Evaluation of the clinical impact of the revised ISSHP and ACOG definitions on preeclampsia. 
Pregnancy Hypertens 19: 206-11.

18. Kieser M, Friede T (2000) Re-calculating the sample size in internal pilot study designs with control of the type I error rate. 
Statist Med 19: 90111.

19. Zeng S, Cheng X, Chen R, Wu J, Zhou J (2020) Low Level of Vitamin D is a Risk Factor for the Occurrence of Early and Late 
Onset Pre-Eclampsia in Pregnant Women. Clin Lab 2020: 66. 

20. Okwudire EG, Atalabi OM, Ezenwugo UM (2019) The use of uterine artery doppler indices for prediction of pre-eclampsia in 
Port-Harcourt, Nigeria. Niger Postgrad Med J  26: 223-9.

21. Bdolah Y, Lam C, Rajakumar A (2008) Twin pregnancy and the risk of preeclampsia: bigger placenta or relative ischemia? Am 
J Obstet Gynecol 198: 428.e1-428.e6.

22. Bdolah Y, Elchalal U, Natanson-Yaron S (2014) Relationship between nulliparity and preeclampsia may be explained by altered 
circulating soluble fms-like tyrosine kinase 1, Hypertension in Pregnancy 33: 250-9.

23. Hofmeyr GJ, Mageec LA (2020) Aspirin and pre-eclampsia: the heart of the matter? BJOG 127: 1026.

24. Hernández-Valencia M, Saldaña Quezada L, Alvarez Muñoz M, Valdez Martínez E (2000) Barrier family planning methods as 
risk factor which predisposes to preeclampsia. Ginecol Obstet Mex  68: 333-8.

25.Nkwabong E, Njikam F, Kalla G (2021) Outcome of pregnancies with marginal umbilical cord insertion. J Matern Fetal Neo-
natal Med 34: 1133–7.

26. Ebbing C, Kiserud T, Johnsen SL (2013) Risk Factors and Outcomes of Velamentous and Marginal Cord Insertions: A Popula-
tion-Based Study of 634,741 Pregnancies. PLoS ONE 8: e70380.

27. Padula F, Laganà A, Vitale S (2016) Ultrasonographic evaluation of placental cord insertion at different gestational ages in low-
risk singleton pregnancies: a predictive algorithm. Facts Views Vis ObGyn 8: 3‑7.


